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Abstract
Background: SARS-Cov-2, the culprit responsible for the 2019 new coronavirus disease (COVID-19), has posed a serious threat to worldwide public
health. At the moment, it is estimated that the novel coronavirus severe acute respiratory syndrome corona virus 2 (SARS-CoV-2) has infected It has
infected a huge number of people worldwide and is responsible for the clinical syndrome of coronavirus sickness 2019 (COVID-19). Although the
primary clinical manifestation is pulmonary disease, mounting evidence supports the involvement of multiple organ systems, including the Gastro
Intestinal (GI) tract and liver. To evaluate the potential changes in liver function tests, and their association with illness severity and mortality in patients
with COVID-19.
Materials and methods: This case-control study of 90 subjects were included, 60 patients admitted to Merjan Hospital, Babel, Iraq infected with
COVID-19 and 30 samples of healthy subjects as a control group. The serum levels of ALT, AST, Alp, and albumin were measured by colorimetric
methods. Serum ferritin and d-dimer were measured by ichroma, and CBC conducting a statistical analysis and associated with the severity of disease.
Results: In this study, the results demonstrated a significant increase in levels of ALT, AST, ALP, ferritinin, and D-dimer in patients compared with the
healthy group. Levels of serum ferritin have a significant positive correlation with D-dimer, ALP, AST, ALT, and NLR levels. While, it has a significant
negative correlated with serum albumin in patients with corona virus group. The neutrophil percentage significantly higher than normal. While, the
lymphocyte percentage was significantly lower in patients with elevated ferritin and d-dimer levels than the healthy group.
Conclusion: COVID-19 patients with abnormal liver function testes are common in hospitalized patients with COVID-19, and associated with illness
severity and rate of death as a higher incidence of severity illness and liver injury in patients with increased levels of serum ferritin, and D-dimer.
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Introduction
The first case of SARS-CoV-2 viral pneumonia was discovered in
Wuhan, Hubei Province, China in December of 2019.Since then, the virus
has been spread throughout a world, with a number of documented cases
increasing daily [1,2]. The mechanism through which COVID-19-induced
liver impairment occurs is unknown. Angiotensin-Converting Enzyme 2
(ACE2) expression in cholangiocytes and hepatocytes has been established
as a SARS-CoV-2 receptor [3]. As a result, SARS-CoV-2 is capable of
infecting the liver and causing damage. Other researchers believe that liver
damage is caused by a cytokine storm. In COVID-19 [4].
Ferritin has identified as a diagnostic or prognostic marker in patients
with liver disease. Disorders due to its ability to be generated in the
presence of systemic inflammation [5]. Serum ferritin levels had positive
associations with blood ALT levels [6]. Patients with COVID-19 had liver
comorbidities, and some cases showed abnormal alanine and separate
amino transferase levels (AST) [7]. Also of patients with COVID-19 during
hospitalization elevated alkaline phosphates levels [3]. Additionally, the
reduction in serum albumin levels may be due to moderate diarrhea during
the onset of the disease, provided the patients' urine albumin levels are

extremely low. As a result, we hypothesize that hepatocyte failure in albumin
production is the most likely cause of hypoalbuminemia [8]. The ratio of
neutrophils to lymphocytes has been found to be related with the liver
function of COVID-19 patients [4]. Elevated D-dimer levels in patients with
elevated ALT levels indicate an overactive coagulation/fibrinolysis system;
Concurrent elevations in ALT and D-dimer levels show that liver illness
may be caused, in part, by intrahepatic circulation problems precipitated by
intrahepatic micro vascular thrombosis [9].

Materials and Methods
This case control study of 90subjects was conducted age 40 to 66
years. A total was included 60 confirmed patients with COVID-19 admitted
to Merjan Hospital, Babel, Iraq, from the period between January 20th 2020
and April 2021. Patients with COVID-19 were confirmed according to the
positive results of quantitative RT-PCR and chest x-ray or CT scan and 30
healthy subjects as a control group whose ages were close to the group of
patients. To avoid the influence of other comorbidities, this study excluded
subjects with diabetic, Alcoholics, liver disease and smokers.
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This investigation was approved by local medical ethics committee
and all participants gave informed consent before the onset of study.
Also, acceptable by the hospital's administrators from medical records,
and gathered demographic information, history of medical, history of
exposure, signs and symptoms, and laboratory finding. Venous Blood
samples were collected from patients and control groups. Blood samples
were separated in to two tubes. 3 ml allowed to clot for 10-15 minutes at
room temperature before centrifugation for 10 minutes at (3000 Xg) in order
provide serum. Then serum samples were separated in to tubes and stored
at -80°C until time of analysis. Remaining blood (2 ml) was prepared to
measure complete blood count. The concentrations of serum AST, ALT,
ALP, albumin, were measured by using colorimetric methods kits (Cobas,
Roche). Serum ferritin and D-dimer levels were measured by fluorescence
immunoassay (ichromaTM). Complete blood count was measured by using
auto hematology analyzer (linear, Spain).

Statistical Analysis
To verify correctness, each item of data was entered multiple times into
a computer in (excel) check mode. Additionally, some values are calculated
using formulae. To investigate the relationship between the two groups. And

compare to the remaining groupings. The variable was denoted by "mean &
(SD)," and the t-test was performed to determine the difference between the
groups. For each and every variable. All data were evaluated statistically
using "IBM SPSS statistics version 25.0," with significance set at P.05.

Results
In Table 1 summarized the demographic and clinical characteristics in
the groups studied, which consist data of serum D-dimer, ferritin, alkaline
phosphatase, ALT, AST were significantly higher. But, significantly lower
NLR, platelet count albumin in covid-19 patients group when compared with
healthy group.
Mean ± SD: Standard deviation, ALT: Alanine amino transferase, AST:
Aspartate aminotransferase, ALP: Alkaline phosphates, NEUT: Neutrophil,
LYM: Lymphocyte, PLT: Platelet, NLR: Neutrophil lymphocyte ratio.
Levels of serum ferritin and D-dimer have a significant positive
correlation with age, platelet ALT, AST, ALP. While, it has a significant
negative correlated with albumin in patients with corona virus disease 2019
group as shown in Table 2 and Figures 1 and 2.

Figure 1. Correlation between level of D-dimer with (A:Age ,B:NLR ,C:ALT ,D:AST ,E:ALP ,F:Albumin) in patients with COVID-19.
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Figure 2. Correlation between serum ferretin with (A:Age, B:NLR, C:ALT, D:AST, E:ALP, F:Albumin) in patients with COVID-19.

Discussion
COVID-19 infection often manifests as pulmonary symptoms, however it
may also manifest as damage to other organs including as the heart muscle,
kidneys, and liver [10]. In this study, we discovered numerous risk variables
for liver impairment in COVID-19 patients who were hospitalized. Several
significant elements, such as the decreased (albumin, NLR), and increased
AST, ALT, d-dimer, ferritin. All were related with an increased risk of liver
dysfunction in patients admitted to the hospital. D-dimer levels were found
to be significantly higher in our sample than in a healthy control sample,
corroborating previously published findings. This evidence suggests that
frequent hemostasis testing may be valuable tools for enhancing early
detection. Significantly, the continuous escalation of illness severity was
reflected in increasing D-dimer readings [11]. We observed that D-dimer
rise on admission was prevalent in patients diagnosed to COVID-19 and
was linked with greater disease severity and in-hospital mortality. D-dimers
are one of the pieces formed when fibrin is cleaved by plasmin to dissolve
clots [12]. Given the contemporaneous increase in D-dimer and ALT levels
despite heparin therapy, it is likely that liver dysfunction was caused, at
least in part, by intrahepatic micro vascular thrombosis following pulmonary
embolism [13]. SARS-CoV and SARS-CoV-2 both enter the host cell via
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the ACE2 receptor. Both bile duct cells and hepatocytes produce ACE2,
which may explain why SARSCoV-2 infection results in liver impairment
[3]. Although people with severe of COVID-19 may have elevated levels
of d-dimer, creatinine, or brain natriuretic peptide. The precise association
between liver injury and coagulation system, renal, or heart attack is still
unknown [14]. There is a correlation between albumin and D-dimer levels in
COVID-19, with the latter being a well-established marker of thrombotic risk
and higher mortality [15].
In several studies, patients with COVID-19 were identified and
baseline features of individuals with elevated and normal ferritin levels
were estimated. When compared to ferritin alone, the combined models
didn’t significantly increase diagnostic capacities for COVID-19 severity
disease or liver disease demonstrating that ferritin may function as a selfsufficient, easy-to-use signal. Additionally, another study compared the
viral clearance rate and length of hospital stay in patients with high ferritin
levels in comparison to people with normal ferritin levels and revealed that
ferritin was a predictive factor for COVID-19 patient prognosis. Thus, it is
possible to hypothesize that ferritin could be an effective discriminator of
liver injury, disease severity, and prognosis [16,17]. Serum ferritin has been
long studied as a marker of iron metabolism [18]. However, its use as an
inflammatory biomarker has been established to be critical in the context of
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COVID-19 advancement in prior studies in the field [19]. Ferritin is an acute
phase reactant, and as such, it is frequently increased during all types of
inflammatory responses.
In some patients, COVID-19 infection can result in liver injury. Elevated
liver function indicator levels, such as ALT, AST, ALP, and T BiL, were
associated with an increased mortality risk associated with COVID-19
infection [20]. Currently, only a few researchers have documented a
significant increase in serum ALP levels during COVID-19 infection. The
current investigation discovered that the median levels of ALP exhibited
an upward trend, with a considerable increase in the median levels of ALP
in severe cases. A part from the consequences of aging, high ALP levels
may indicate bile duct damage [21]. Hypoalbuminemia can occur as a
result of liver disease. In critical patients, hypoalbuminemia and increased
AST levels were frequently detected, and a link between albumin and AST
levels and illness severity was also discovered [22]. In non-severe cases,
liver impairment was modest and transitory. The primary conclusion is that
elevated AST levels were more frequent and significant in severe patients
admitted to the hospital than increased ALT levels, and AST levels showed
the highest link with death when compared to other indications of liver
impairment [23].
This contradicts other reports of hepatitis-associated liver damage. ALP
levels considerably increased toward the end of the disease but remained
generally within the normal range [24]. Increased ALT, AST, ALP, and TBIL
levels were related with an increased risk of death, with higher AST having
the highest mortality risk among these liver enzymes. Increased signs of
liver injury were usually associated with a decrease in lymphocyte count, an
increase in neutrophil count, and male gender [25].

Conclusion
The higher levels of D-dimer and ferritin independently associated with
an increase levels of liver function tests. That the possible coagulopathy
is associated with liver injury produced by micro vascular thrombosis in
addition to systemic inflammation. Some COVID19 patients who suffer liver
failure may acquire systemic coagulopathy, increasing their likelihood of
developing severe disease. And, these findings indicate that early ferritin
testing may be an effective tool for diagnosing liver injury, illness severity,
and a bad prognosis in COVID-19 patients. The mechanisms behind the liver
damage induced by SARS-CoV-2 infection are mostly unclear. Our current
understanding indicates that infection with a highly pathogenic human
coronavirus may produce liver injury through virus-induced cytopathology
and immunopathology caused by excessive inflammatory responses.
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