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Abstract— Coronaviruses are a group of viruses proven to 

affect both respiratory and gastrointestinal diseases in a 

various animal and human organisms. More than 100 million 

people worldwide are currently believed to have been infected 

and more than two million people have died and induced 

clinical syndrome of coronavirus disease in 2019.It's (COVID-

19). The purpose of this analysis was to determine whether 

multiple biochemical test derangements are a common feature 

in patients with reported COVID-19 infection, to determine the 

relationship between the deranged liver test and lipoprotein 

with severity of COVID-19 outcome, and to determine whether 

liver failure or irregular lipids levels is a common feature of 

COVID-19. This review was conducted using the Web of 

Science, PubMed and Scopus databases. English case-series 

and cross-sectional papers were considered, describing the 

currently offered findings on the relationship between certain 

biomedical tests and COVID-19 infections. In summary, 

COVID-19 may have a severe tendency in elderly patients with 

biochemical indices (decrease albumin, decrease LDL-c, HDL-

c, and TC, elevated levels of CRP, AST, LDH and CK). These 

parameters could use as indicators to predict the severity of the 

disease. 
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Introduction:  

Coronaviruses are a group of viruses proven to affect 
both respiratory and gastrointestinal diseases in varied 
animal and human organisms [1]. These viruses appear to 
strike the upper respiratory tract causing pneumonia 
anywhere from slight to serious diseases such as cold or 
pneumonia in more extreme cases. The World Health 
Organization (WHO) identifies pneumonia as coronavirus 
disease 2019 (COVID-19) [2]. Such cases have been 
recorded in many countries since the outbreak of epidemic. 
Clinical manifestations and severity of COVID-19 are close 
to that of SARS-CoV [3]. China has reported a variety of 
factors that are associated with the severity of COVID-19. 
Risk factors for severe COVID-19 show to be male sex, 
older age, low saturation of oxygen, and the abnormal 
laboratory findings [4]. 

                       EFFECT OF COVID-19 ON LIPID PROFILE: 

Lipid plays a key role in viral infection. Altered levels of 
serum lipids, in particular, cholesterol levels, indeed, human 

immunodeficiency virus (HIV) and hepatitis C virus 
(HCV)infections have been estimated to differ. Some 
proteins have been suggested to be involved in HCV 
infection, major high-density lipoprotein (HDL) receptor, 
such as SR-BI [5]. Cholesterol has also been shown to be a 
critical component of pathogenic viruses that attack host 
cells [6]. 

In a 2017 study Wu et al. 2017 [7], serum metabolic 
analyzes were conducted in 25 recovered SARA patients 
12years after infection. Their data showed that levels of very 
low-density lipoprotein (VLDL) cholesterol and triglyceride 
(TG) were significantly higher than those of healthy controls. 
Similarly, some studies have suggested that antiviral therapy 
in HIV-infected patients has induced significant abnormal 
lipid levels [8], A serum lipid profile in HCV patients as well 
as abnormal [9], which may contribute to cardiovascular 
disease in patients. 

A retrospective study was performed by Xiuqi et al 2020 
on 597 patients with COVID-19, In COVID-19 patients, 
HDL-c, LDL-c and TC levels were shown to be significantly 
lower than in normal subjects, and HDL-c levels 
significantly decreased in critical cases relative to moderate 
and severe patients, While Triglyceride has been shown to be 
significantly lower in normal subjects. Data indicate that 
reductions in lipid levels are correlated with the severity of 
symptoms in patients. with COVID-19, so that they speculate 
that one potential mechanism underpinning research data is 
that more extreme inflammation and the worse vascular 
permeability, more plasma cholesterol and lipids leak into 
alveolar space, during disease progression and less LDL-c 
and cholesterol remain in the plasma during the progression 
of the disease. Irregular lipid levels may play a significant 
role in the pathological progression of COVID-19, a process 
that urgently needs to be investigated, they argue [10]. 

In a clinical retrospective study, A total of 228 adults 
with COVID-19 infection studied by Jia Teng et al, 2020 
[20] compared to control, COVID-19 provided significantly 
lower levels of cholesterol, triglyceride, LDL-C, and HDL-
C. In this analysis, the levels of HDL-C in adult patients with 
COVID-19 were lower than average at admission, which was 
close to [10] results. 
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Sébastien et al. 2020 [12] studied 48 COVID-19 patients 
as a prospective study, levels of lipoprotein were evaluated 
on admission and every day for 28 days at the ICU, and the 
study showed that lipoprotein concentrations were low upon 
entry, usually below reference range. A statistically 
significant increase during the ICU stay was observed in 
LDL-C and HDL-C over time. No correlation was found 
between concentrations of LDL-C, HDL-C and mortality on 
day 28, which was close to [13] results. 

Generally, HDL is a lipoprotein that is anti-inflammatory 
and protects against oxidized lipids, and negatively controls 
the activation of T cells in macrophages and dendritic cells 
and the expression of inflammatory mediators [14, 15]. 
Whereas HDL may be oxidized during systemic 
inflammation, becomes dysfunctional oxidized HDL (ox-
HDL), including oxidized cholesterol [16]. It has been 
demonstrated that oxidized HDL and oxidized LDL increase 
immune activation [17].  

This irregular lipid levels have many potential causes. 
First, COVID-19 can harm the function of the liver and 
thereby reduce the biosynthesis of LDL-c. Second, COVID-
19-induced acute inflammation affects lipid metabolism [8]. 
Thirdly, lipids are particularly susceptible to free radical 
degradation, the levels of which are typically elevated in 
viral infected host cells [18]. 

T. Chida, and X. Wei et al. [10, 19] found vascular 
permeability may be altered by COVID-19 infection, 
allowing cholesterol molecules to leak into tissues to form 
exudate, such as alveolar spaces.  

                   EFFECT OF COVID-19 ON LIVER FUNCTION: 

The COVID-19 receptor, angiotensin-converting enzyme 
2 (ACE2), is considered to be a chief receptor of the viral 
spike protein and is important for infection [20, 21]. The 
ACE2 protein in the biliary system, colon and liver is present 
at high levels [22] and the RNA shedding is well known in 
the GI tract [23]. These data indicate that for the liver and GI 
tract, COVID-19 may have tropism and that might be 
locations of active viral replication and indirect or direct 
injury to tissue [24].  

S. Wan et al. [20] mentioned that hepatic injury is 
detected from the time of initial medical system contact due 
to infection with COVID-19, this suggests that the initial 
insult is not linked to medical managers, but is owing to 
either the direct influence of the infection or systemic illness. 
However many, other factors potentially affect the course of 
liver injury. There is a direct viral cytopathic influence, given 
the known existence of the ACE2 receptor in the liver [20, 
25]. Viral RNA has been found in liver tissue in SARS 
infection [26].  Moreover, recent data indicates that 
mitochondrial proteins can directly act together with the 
virus [27]. Provide the AST-dominant injury profile with a 
possible mechanistic interpretation. Instead, a key role can be 
played by the strong inflammatory response found in 
COVID-19. A very high level of IL-66 characterizes the 
immune response to COVID-19 (which has been involved in 
both remedial liver disease and inflammatory responses) 
[24]. 

The presence of liver damage has been confirmed in 
extreme COVID-19 cases in recent studies, often with higher 
aspartate aminotransferase (AST), alanine aminotransferase 
(ALT), LDH, D-dimer, C-reactive protein (CRP) and lower 

albumin and total bilirubin levels [1, 28, 29]. In addition, it 
was reported that the severity of COVID-19 was associated 
with higher levels of AST, CRP and D-dimer.  

W. Guan et al. [30] examined 1099 COVID-19 patients 
where most patients had elevated CRP levels; elevated ALT, 
AST, creatine kinase(CK), and D-dimer levels were less 
common. 

Jong et al. [4] analyzed 110 COVID-19 patients were 
split into two categories: severe and non-severe, this resulted 
in a significantly lower albumin level in the severe group 
than in the non-severe group. AST, blood urea nitrogen, total 
bilirubin, lactate dehydrogenase (LDH), and creatine kinase-
MB (CK-MB) concentrations in the non-severe group were 
significantly lower than in the severe group. With respect to 
C-reactive protein infection-related markers, the amount was 
significantly higher in the severe group than in the non-
severe group. 

Zheng et al. [3] analyzed 161 COVID-19 patients with 
COVID-19 and grouped patients into two groups: severe and 
non-severe, elevated levels of CRP (75.2%) and LDH 
(23.6%), and decreased lymphocyte count (26.1 percent). 
AST, CK-MB and LDH were increased in comparison to the 
non-severe C-reactive protein group, with substantial 
differences (p<0.05). 

L. Xiaochen Li et al, [31] examined 548 COVID-19 
patients that classified into two groups, the non-severe and 
the severe group. All patients had elevated levels of LDH, 
globulin, NT-pro B-type natriuretic peptide, D-dimer, ALT, 
AST, total bilirubin, blood urea nitrogen, conjugate bilirubin 
and creatinine. 

Y. Wei et al. [2] analyzed 276 COVID-19 patients, and 
classified patients into 2 groups, severe and non-severe. In 
60.9 percent (162/266) of patients, CRP levels were 
increased. The elevated level of CK, ALT, AST and 
myoglobin have been observed.  

W. Yaping et al.[32] studied 275 COVID-19 patients 
with blood chemistry (LDH, CK, AST, Albumin, ALT) and 
C-reactive protein within normal ranges. However, the 
admission levels of LDH, CK, and aspartate 
aminotransferase (AST) in the severe group were higher than 
in the non-severe group. In 51.3% of all patients, albumin 
(ALB) was reduced and more patients had reduced albumin 
levels in the severe group than those in the non-severe group. 

Gatta et al., 2012 [33] it was confirmed that one of the 
most substantial ones significant features influencing the 
diagnosis of sepsis patients was hypoalbuminemia. J.S.M et 
al.[34] found that a drop in the level of albumin (ALB) in 
sepsis patients suggested a worsening and poor prognosis of 
the disease. The sepsis-related mechanism of ALB reduction 
is considered to be due to the body's excessive inflammatory 
response. The inflammatory reaction contributes to the 
release from the cells of Kupffer of oxygen-free radicals and 
prostaglandins, which can prevent the liver synthesis of ALB 
and encourage protein intake and decomposition, leading to 
hypoalbuminemia. Therefore, dynamically assessing ALB 
levels in these patients is necessary.  

There were elevated levels of LDH, ALT, AST, total 
bilirubin, conjugated bilirubin, creatinine and blood urea 
nitrogen. In various diseases, including cancer and 
infections, LDH has been recognized as a marker of the 
serious prognosis [35]. In severe cases with COVID-19, the 
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increased level of LDH suggested that LDH may be 
associated with the lung injury and tissue damage, ensuring 
that the potential mechanism to be investigated. 

In another hypothesis, Cytotoxic T cells caused by 
viruses and the imbalanced innate immune system are 
postulated to lead to collateral liver damage, indicating the 
correlation of liver marker defects with the seriousness of 
COVID-19 disease. 

Several medications used in patients with COVID-19 
may also have liver damage, Including lopinavir/ritonavir, 
reportedly leading to liver damage and influence liver 
testing, associated with seven times greater odds of liver 
injury [1, 36]. 

Centered on previous ACE2 receptor studies, small 
amounts of these receptors have indeed been confirmed to be 
expressed in human hepatocytes [37], suggesting the non-
significant effect of COVID-19 infection on liver function in 
non-severe and mild cases [38]. 

Some studies have reported that in COVID-19 patients 
who suffer pneumonia, LDH was higher. LDH is an 
important component of the metabolism of glucose and is 
widely expressed in the tissues of the organ, particularly in 
the liver and myocardial cells. The cytoplasmic membrane 
damage could release LDH within cells [40]. Elevated levels 
of LDH were also identified on the basis of earlier studies on 
MERS and SARS. It can therefore be inferred that LDH 
might function independently as with weak clinical outcomes 
as a risk factor, and raised the alarm for more study [38]. the 
widespread expression in  ACE2 receptors in cardiac blood 
vessels may cause higher LDH levels [40]. In another 
hypothesis, myositis that resulted from infection with the 
virus was responsible for the increased amount of LDH [41]. 
In addition, its concentrations will be increased due to the 
coexistence of ACE2 receptors in hepatocytes as a result of 
hepatocyte injury. It also relieves the fact that liver and heart 
damage will occur as a direct effect of COVID-19 on 
targeted organ damage [39]. In severe cases, therefore, 
elevated LDH enzymes could occur as a result of guided 
liver or extrahepatic damage. 

Conclusions: 

To summarize, COVID-19 may have a severe tendency 
in the elderly patient biochemical indexes (decrease albumin, 
decrease LDL-c, HDL-c, and TC, increased CRP, increased 
AST, increased LDH and CK) could be used as indicators to 
predict the severity of the disease. 
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