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Introduction

In December 2019, a novel coronavirus was identified as 
the pathogen to cause pneumonia in China, temporarily 
named 2019‑Novel Coronavirus (nCoV) by the World 
Health Organization.[1,2] On February 11, 2020, based on the 
phylogeny, taxonomy, and established practice, 2019‑nCoV 
was officially named severe acute respiratory syndrome 
coronavirus  (SARS)‑CoV‑2, and the disease caused by 
SARS‑CoV‑2 was named Coronavirus Disease (COVID‑19).[3,4]

COVID‑19 is usually asymptomatic in most cases, and when 
symptomatic, it causes a flu‑like illness characterized by dry 
cough, sore throat, fever, dyspnea, myalgia, and other symptoms. 
It can be complicated by interstitial pneumonia with severe 
acute respiratory syndrome (SARS) and superimposed bacterial 
infections, which may be fatal. While COVID‑19 is known to 
cause an extensive pulmonary disease, clinicians have observed 
many extrapulmonary manifestations of  COVID‑19, including 
gastrointestinal and abnormal liver functions.

Multiple mechanisms have been proposed to explain the 
pathobiology of  liver damage. The SARS‑CoV‑2 virus may 
bind to the angiotensin‑converting enzyme 2  (ACE2) on 
cholangiocytes, leading to cholangiocyte dysfunction, and 
induces a systemic inflammatory response culminating 
in liver injury.[5] Cytokine storm, a consequence of  hyper 
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inflammation and metabolic derangements induced by 
hypoxia, also leads to hepatocyte injury.[6] Liver injury in the 
setting of  COVID-19‑related illness poses a unique challenge 
to the physician. First, there is uncertainty whether there is a 
pre‑existing undiagnosed liver disease. Second, many of  the 
medications used to treat moderate and severe COVID‑19 have 
their liver toxicity profiles. Finally, in the subset of  patients who 
experience critical illnesses, multiple factors may influence the 
trajectory of  the liver injury.[7]

Currently, limited data are available that link the underlying 
liver injury with the severe SARS‑CoV‑2 infection. Hence, 
this study aims to describe the clinical characteristics of  
COVID‑19 and investigate the gender difference regarding 
liver impairment.

Materials and Methods

This study was a retrospective cross‑sectional study between July 
and September 2020 of  the patients admitted to the Chigateri 

General Hospital attached to JJM Medical College, Davangere. 
The cases were defined based on the interim guidelines issued 
by the Ministry of  Health and Family Welfare, Government 
of  India. The admitted patients with the respiratory rate 
exceeding 24 cycles per minute and oxygen saturation below 
94% without oxygen supplementation (falling under Category 
B and Category C) were included in the study.[8] Patients on 
mechanical ventilation, tocilizumab, pirfenidone, azathioprine, 
and cyclosporine were excluded from the study. Patients on 
regular hepatotoxic medications were also excluded from the 
study. Confirmation of  COVID‑19‑positivity was based on 
real‑time polymerase chain reaction (RT‑PCR) for SARS‑CoV‑2 
Ribonucleic acid of  nasopharyngeal and oropharyngeal swabs 
of  patients.

The study began after obtaining clearance from the Institutional 
Ethics Committee. Detailed clinical history was noted, and a 
physical examination was performed. Laboratory investigations 
sent included complete hemogram, liver function tests (LFTs), 
i.e.,  alanine and aspartate aminotransferases, total, direct and 
indirect bilirubin levels, albumin, and lactate dehydrogenase. 
Chest X‑ray, electrocardiography, and renal function tests were 
also ordered. [Table  1] presents the definitions of  abnormal 
biochemical parameters.

The demographic data, comorbid conditions, and abnormal 
biochemical parameters were presented as descriptive 
statistics. The gender differences were analyzed using the 
Mann–Whitney U test for non‑parametric data. For Gaussian 

Table 1: Definition of abnormal biochemical parameters
Biochemical Parameters Values
Raised LDH >280 IU/L
Transaminitis AST OR ALT >80 IU/L 
Hyperbilirubinemia Total Bilirubin >1.5mg/dL
Acute Kidney Injury Creatinine >1.2 mg/dL
Hypoalbuminemia Albumin <3.5g/dL
Uremia Urea >40 mg/dL

Table 2: Descriptive statistics of biochemical parameters
Biochemical Parameter Mean Standard Deviation Median Minimum Maximum
Direct bilirubin (mg/dL) 0.31 0.34 0.21 0.02 2.06
Indirect bilirubin (mg/dL) 0.39 0.29 0.3 0 1.64
Total Bilirubin (Total) (mg/dL) 0.7 0.59 0.52 0.12 3.28
Serum Albumin (g/dL) 3.46 0.73 3.45 0.25 5
ALT (IU/L) 94.47 399.5 31.7 6.6 4037.9
AST (IU/L) 73.27 83.34 43.9 19.5 672
Lactase Dehydrogenase (mg/dL) 791.33 490.25 614 105 2401
Serum Creatinine (mg/dL) 2.18 2.88 1.31 0.5 18.52
Serum Urea (mg/dL) 48.86 72.17 25.3 6.1 535.4
C Reactive Protein (mg/L) 61.95 55.56 56 0.6 292.7

Table 3: Biochemical abnormalities—males and females
Biochemical Parameters 
Deranged

Male Female
Number of  Patients Percentage of  Patients Number of  Patients Percentage of  Patients

Raised ALT (IU/L) 40 55.6 36 81.8
Raised AST (IU/L) 35 48.6 12 27.3
Direct Hyperbilirubinemia (mg/dL) 27 37.5 8 18.2
Indirect Hyperbilirubinemia (mg/dL) 6 8.3 3 6.8
Hyperbilirubinemia (Total) (mg/dL) 9 12.5 5 11.4
Raised Serum Creatinine (mg/dL) 51 70.8 27 61.4
Hyperalbuminemia (g/dL) 32 44.4 31 70.5
Raised Serum Urea (mg/dL) 47 65.3 26 59.1
Raised LDH (mg/dL) 71 98.6 43 97.7
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distributions, the t‑test was employed. Fisher’s exact analysis 
was performed on patients with deranged liver function. The 
data analysis was performed using the IBM SPSS Statistics 27. 
The demographic data, comorbid conditions, and abnormal 
biochemical parameters were presented as descriptive statistics 
in [Table 2.]

Results

The final study population consisted of  116 patients out of  which 72 
were males, and 44 were females [Figure 1]. The mean age of  the males 
being 48.2 ± 14.6 years, and females 50.1 ± 13.8 (range 17–80 years).

In the study population, 14 patients had no comorbidity (12.1%). 
The remaining patients had one or more of  the following 
comorbidities: acute kidney injury, diabetes mellitus, 
chronic liver disease, hypertension, hepatitis B and C, and 
hypothyroidism  [Figure 2]. Acute kidney injury was the most 
prevalent condition present in 67.2% of  the patients.

In the study population, alanine transaminase (ALT) was elevated 
in 40 males  (>33 IU/l) and 46  females  (>25 IU/l); aspartate 
transaminase (AST) was elevated  (>48 IU/l) in 35 males and 
12 females. The total bilirubin was raised (>1.5 mg/dL) in five 
males and five females. Direct bilirubin was raised (>0.3 mg/dL) 
in 27 males and eight females, and indirect bilirubin in six males 
and three females. Fifty‑one males and 27 females had elevated 
levels of  serum creatinine (>1.2 mg/dL). The albumin levels 
were low (<3.5 g/dL) in 32 males and 31 females. [Table 3 and 
Figure 3] summarize the results.

Albumin, transaminases, and direct bilirubin show some 
variability among COVID‑positive men and women. On 
performing the Mann‑Whitney U test, adjusted P  values 
reveal a significant difference in ALT  (P  =  0.0348), total 
bilirubin (P = 0.0012), and direct bilirubin (P = 0.0024) levels 
among the males and females.

Fischer’s exact analysis was performed on patients with deranged 
LFTs (as defined in Table 1). The degree of  hypoalbuminemia in 
the males was significantly higher than in the females (P = 0.0075). 
Other biochemical parameters, however, did not show significant 
differences among the patients based on gender.

Discussion

Angiotensin converting enzyme (ACE2), the host cell receptor 
for SARS, has also been implicated in mediating the 2019‑nCoV 
infection. It is postulated that the virus directly binds to ACE2 
positive cholangiocytes, but not necessarily hepatocytes. This 
suggests a potential mechanism of  damage to the bile ducts by 
the virus using ACE2 as host cell receptors.[9] The autopsy analysis 
of  the liver tissues of  the patients who died of  SARS showed 
fatty degeneration and central lobular necrosis, substantiating 
the hypothesis that SARS‑CoV‑2 can also attack the human 
liver.[10] A direct viral cytopathic effect cannot be ruled out, given 
ACE2 receptors in the hepatocytes. The robust inflammatory 
response is characterized by very high levels of  Interleukin-6, 
which has been implicated in both the inflammatory and the 
repair responses in liver disease.[7]

Acute kidney injury was the most commonly present 
comorbidity among patients  (67.2%) with moderate to 

Figure 3: Abnormal biochemistry–males and females

Figure 1: Gender distribution of patients

Figure 2: Distribution of comorbidities among the study population
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severe disease. This is explained by acute tubular necrosis, 
podocytopathy, microangiopathy, rhabdomyolysis, and collapsing 
glomerulopathy.[11] Viral infection increases tubular damage by 
activating the membrane attack complex. There is infiltration 
of  CD68+ macrophages into the tubule‑interstitium. Tubular 
necrosis, vacuolar degeneration, and loss of  brush border are very 
common autopsy‑associated findings. Also, diffuse erythrocyte 
aggregation with endothelial damage and obstruction without 
fibrin thrombi or distinct fragmentation of  erythrocytes or 
platelets were observed after autopsies. Clusters of  SARS‑CoV‑2 
were found with electron microscopy in the tubular epithelium and 
podocytes. The cytokine storm increases apolipoprotein L1 gene 
expression leading to podocyte injury. Other indirect mechanisms 
that potentially lead to tubular injury are sepsis, cytokine storm 
syndrome, shock/hemodynamic instability, rhabdomyolysis, and 
hypoxia of  kidney tissue. Renal biopsies are hard to perform given 
the respiratory and hemodynamic instability of  AKI patients and 
the use of  anticoagulation which increases the risk of  bleeding.[12]

Transaminitis was the most common biochemical derangement 
of  liver function: 65.5% of  all the patients having raised ALT 
and 40.2% raised AST. An interesting gender difference was 
observed in the raised ALT levels among men and women. 
Although the correlation is significant, we propose to attribute 
this difference to the physiological liver metabolic variation 
between the two sexes.

Of all the patients with deranged LFTs, hypoalbuminemia was 
significantly more severe in men with COVID‑19 in comparison 
with women. Pre‑existing or underlying hepatic pathology may 
explain this difference. A possible confounder could be a higher 
prevalence of  alcoholism among men. As an inverse acute phase 
reactant, lower albumin levels reflect severe inflammation and the 
cytokine storm, thus suggesting a poor prognosis in COVID‑19.[13,14]

In the context of  primary healthcare, liver dysfunction provides a 
forewarning of  the impending severe disease. Early detection and 
prompt referral can play a crucial role in controlling morbidity 
and subsequent mortality in COVID‑19.

Conclusion

Ultrasonography of  the abdomen is an essential investigation for 
all patients testing positive for COVID‑19. Pre‑existing diseases 
may aggravate the viral hepatic injury, thereby, worsening the 
clinical outcome. The liver toxicity profiles of  the drugs used in 
the treatment of  COVID‑19 also warrant watchful monitoring 
of  the liver function.
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