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ABSTRACT

Context: The coronavirus disease 2019 (COVID-19) is a viral respiratory illness which was first detected in Wuhan, Hubei Province,
China. A few case studies demonstrated that 14-53% of the cases of COVID-19 reported abnormal levels of liver enzymes during
disease progression. Patients with severe COVID-19 seem to have higher rates of hepatic dysfunction. Aims: Our aim was to
investigate the changes in the liver function test in COVID-19 patients admitted to hospital and its association with the severity of
the disease, length of hospital stay, and outcome of patients. Settings and Design: This was a cross-sectional study involving 678
COVID-19 patients, who were admitted at AIIMS, Bhopal. Methods and Material: The case records of 678 patients were evaluated
by the research team from the Department of Medicine, AIIMS, Bhopal, and data were analyzed. All laboratory data were obtained.
The liver function tests (LFT) including alanine aminotransferase, aspartate aminotransferase, and total bilirubin values were
recorded, and liver dysfunction defined as any parameter having more than the upper limit of normal value. Results: From April
2020 to September 2020, a total of 678 COVID-19 patients were screened, and 600 were assessed for eligibility; 78 were excluded
due to either significant alcohol history or due to prior liver disease. Among the 600 patients, 265 patients (44.16%) had liver
dysfunction while 335 patients (55.83%) had a normal liver function. The patients having a severe disease were more affected by
liver dysfunction than the mild disease patients. The average hospital stay was more in those patients having liver dysfunction
than in those patients with normal liver function. Among the patients with normal LFT on admission, 97.9% got cured while 2.1%
died. Among the patients with liver dysfunction, 80.4% got cured and 19.6% died. Conclusions: Hepatic injury is common in severe
COVID-19 patients, which may be caused by direct injury to the bile duct cells by a virus or indirectly by a cytokine storm. The liver
function should be evaluated in all symptomatic COVID-19 patients. In patients with pre-existing liver diseases, special attention
should be paid to monitoring and treatment.
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Introduction

The coronavirus disease 2019 (COVID-19) is a viral respiratory
illness which was first detected in Wuhan, Hubei Province, China.
This disease has spread worldwide since then, and in March
2020, it was declared a pandemic by WHO. Nearly 6 months
after the peak of the first wave of COVID-19 in September
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2020, COVID-19 cases in India once again started rising from
the first week of March leading to a deadlier second wave of
COVID-19 in the country. As of June 11, 2021, more than 29
million cases have been confirmed in India. More than 300,000
deaths have been attributed to COVID-19 in India, making it
one of the deadliest pandemics in history.

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
causes primarily respiratory illness but can lead to multiorgan
failure and death. The progression to severe COVID-19 is
particularly more in 11 elderly and immune-compromised
individuals. It is a beta-coronavirus belonging to the same
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subgenus as the virus causing severe acute respiratory syndrome
and Middle East respiratory syndrome. The symptoms appear
within 11.5 days in over 95% of the infected persons with a
median incubation period of about 5.5 days.! This disease
can cause venous and arterial thrombosis which can lead to
stroke, myocardial infarction as well as pulmonary embolism.
Severe COVID-19 has been associated with a systemic reaction
characterized by raised serum ferritin and hyper-inflammation
due to cytokines storm which eventually leads to multiorgan
failure. The angiotensin-converting enzyme 2 (ACE-2) receptor
is found to be used by the SARS-CoV-2 for cellular entry. The
latest study has shown that ACE-2 receptors are highly expressed
in type II alveolar epithelial cells and bile duct cells.”! Huang C,
et al™ studied the liver biopsy specimen of COVID-19 patients
and found moderate microvascular steatosis and mild lobular
inflammation. These observations suggest that SARS-CoV-2
may cause hepatic injury.

A few case studies indicated that 14-53% of the cases of
COVID-19 reported derangement of liver enzymes during
disease progression. Patients with severe COVID-19 had higher
rates of hepatic dysfunction.”

Our aim was to investigate the changes in the liver function test
in COVID-19 patients admitted to hospital and its association
with the severity of the disease, length of hospital stay, and
outcome of patients.

Subjects and Methods

Study design

It was a cross-sectional study involving 678 COVID-19 patients,
who were admitted at AIIMS, Bhopal.

Subjects who met the following criteria were included in the study:

1. Male or non-pregnant, non-lactating female aged 218
and <75 years (both inclusive)

2. Reverse transcription—polymerase chain reaction (RT-PCR)
confirmed diagnosis of COVID-19

The following subjects were excluded from the study:

1. Asymptomatic patients

2. Patients with pre-existing liver diseases like cirrhosis, positive
hepatitis B surface antigen, positive antibody against hepatitis
C vitus, patients using/have used hepatotoxic drugs in the
last 6 months, men who consume >140 g and women who
consume >70 g of alcohol per week

3. Pregnant or lactating females

The cases were classified as mild COVID-19 if they had
minor symptoms and no pneumonia in imaging. Moderate
COVID-19 patients had a fever, respiratory tract symptoms,
and imaging showing pneumonia, but no respiratory distress.
The patients were labeled as severe COVID-19 if they had
(a) respiratory distress, respiratory rate =30 breaths/min; (b)
means oxygen saturation <93% at rest; (c) arterial blood
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oxygen partial pressure/oxygen concentration <300 mmHg;
(d) radiological imaging showing more than 50% lung
involvement.

Study methodology

The case records of 678 patients were evaluated by the research
team from the Department of Medicine, AIIMS, Bhopal, and
data were analyzed. All laboratory data were obtained. Liver
function tests including alanine aminotransferase (ALT), aspartate
aminotransferase (AST), and total bilirubin values were recorded
and liver dysfunction was defined as any parameter having more
than the upper limit of normal value. Categorical variables were
recorded as percentages and frequency. The continuous variables
were recorded as mean and standard deviation. Student’s #test
or Mann— Whitney test was applied on continuous variables. For
categorical variables, the Chi-square test and Fisher’s exact tests
were used. If the P value was < 0.05, then the difference between
various parameters was considered statistically significant. All data
were analyzed with the software SPSS 26.0. Ethical clearance was
obtained from the Institutional Ethical Committee before the
start of the study IHEC-LOP/2020/PG/Jan/10).

Results

From April 2020 to September 2020, a total of 678
COVID-19 patients were screened, and 600 were assessed for
eligibility; 78 were excluded due to either significant alcohol
history or due to prior liver disease [Figure 1]. Among the
600 patients, 412 were males while 188 were females [Figure 2].

Among the 600 patients, 265 patients had liver dysfunction
while 335 patients had a normal liver function. The male
patients (50.2%) had more liver dysfunction than the female
patients (30.9%) (P value < 0.01). Among the 600 patients,
416 patients had mild disease, 23 patients had moderate disease,
and 161 patients had severe disease [Table 1 and Figure 3]. The
patients having severe disease had more liver dysfunction than the
mild disease patients (68.8% vs. 34.6%, P value < 0.01) [Figure 4].
The average hospital stay was more in the patients having
liver dysfunction than the patients with normal liver
function (13 £ 10 vs. 8 = 2, Pvalue < 0.01). Among the patients
with normal LFTs on admission, 97.9% got cured while 2.1%
died. For those with abnormal LFTs, there was a cure in 80.4%

Table 1: Outcome summary table
Abnormal LFTs Normal LFTs P
265 (44.2%) 335 (55.8%)
207 (50.2%) 205 (49.8%)
58.(30.9%) 130 (69.1%)

Total Number of Patients (n)
Number of Males

Number of Females

Disease Severity

Mild Disease

Moderate Disease

144 (34.6%)
10 (43.5%)

272 (65.4%)
13 (56.5%)

Severe Disease 111 (68.9%) 50 31.1%)  <0.01
Average Hospital Stay in 13 (10) 8 (2 <0.01
Days [Mean (SD)]

Mortality 52 (19.6%) 7 (2.1%) <0.01
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Figure 1: Flow diagram illustrating COVID-19 patients enrolled in the study

m Males m Females

Figure 2: Gender distribution of patients

and 19.6% died. There is a statistically significant difference
between the outcome in the two groups with P value of < 0.01.

Discussion

Our study has shown that 44.2% of COVID-19 patients had
liver dysfunction and it has increased to 68.9% in severe cases.
The males were affected more than the females. Several studies
have shown that the male gender, age more than 60, presence
of comorbidities (diabetes, hypertension, and cardiovascular
illness), and secondary acute respiratory distress syndrome were

associated with a poor prognosis in COVID-19 patients.!'*!
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Cai Q, ¢ al. have shown that there was a significant increase in
serum bilirubin, liver enzymes, and other liver-related parameters
in severe COVID-19 patients. They also demonstrated that
gradually the liver parameters became normal with the recovery
of patients.'! In a recent systematic review and meta-analysis,
it has been shown that 33.3% of the COVID-19 cases had
elevated AST and 24.1% had elevated ALT." A correlation
between the severity of liver dysfunction and the severity of
COVID-19 has also been reported by other investigators.!'*?!
In a study, one COVID-19 patient had severe hepatitis with liver
enzymes more than 200 times than normal.’l However, in our
study, none of the patients had liver enzymes more than four
times the normal value. In a study done in Shanghai, 50.7% of
the total patients in the study had deranged LFT at the time of
hospitalization. Interestingly, a large number of these patients
had severe symptoms when compared with the patients with
normal LET (44% vs. 27.4%; P = 0.035).1"1 Only a few patients
with mild symptoms experienced abnormal LFT values. In a
systematic review and meta-analysis by Xin Zhao,!'? a total of
57 review articles from China were included. They have studied
9,889 confirmed cases of COVID-19. The results showed that in
patients with mild COVID-19, the incidence of liver dysfunction
was 24.7% (95% CI, 23.4-26.4%). The liver dysfunction was
found in a larger number of severe patients as compared to the
mild patients (risk ratio 2.07 [95% CI, 1.77-2.43]). Further analysis
showed that as the severity of COVID-19 increases, the level of
AST, ALT, total bilirubin, glutamyl transpeptidase (GGT), and
alkaline phosphatase (ALP) increases and the level of albumin
reduces. These studies support the concept that the degree
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Figure 3: Classification of patients on the basis of disease severity

of liver injury also increases in proportion to the severity of
COVID-19. Thus, patients with severe coronavirus infection
or pre-existing liver conditions should undergo surveillance
and therapy should be individually tailored to avoid initiation or
progression of hepatic injury.

In a majority of clinical studies, regardless of pre-existing chronic
liver disease, COVID-19 was associated with mild-to-moderate
liver failure. Many patients had raised transaminase levels, raised
GGT and ALP levels (less frequently), low protein levels, and
prolongation of prothrombin time.!""¥ Deranged transaminases,
especially in men, lead to a severe course of disease compared
to others. Moreover, hypoalbuminemia has been identified as an
independent marker of severe COVID-19, with a poor prognosis
and higher chances of mortality."”?*? Baroiu L, 7 o/ Studied
849 patients of COVID-19 treatment and found that 388 patients
had abnormal liver enzymes. They also observed that patients
with liver dysfunction were older, had comorbidities, and had a
more severe course.

In the current pandemic, there is a need to reduce travel and
limit visits to specialists. To facilitate decentralized care for
these patients, primary care physicians should manage mild
cases of liver injury in COVID-19 patients. Primary care
physicians should stratify patients according to the severity.
Mild liver dysfunction in COVID-19 is often temporary and
returns to normal without special treatment. However, when
a severe liver injury occurs, these patients should be referred
to a hepatologist.

Conclusion

Hepatic injury is frequent in patients with SARS-CoV-2 infection,
which may be due to viral infection of the bile duct cells or
cytokine storms. In the absence of any definite treatment
and prophylactic measures, hepatic injury in COVID-19 is
expected to persist. This necessitates the preparedness of
health organizations to respond to the possible increase in liver
disorders during and after the pandemic. Liver function should
be evaluated in all symptomatic COVID-19 patients. In patients
with pre-existing liver diseases, special attention should be paid
to monitoring and treatment.
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Figure 4: Number of patients with abnormal LFTs in different categories
of COVID-19

Key Message

Abnormal hepatic enzymes are found in about one-third of the
patients with symptomatic COVID-19. Marked derangement of
liver function may increase the risk of multiorgan dysfunction,
prolong the duration of hospitalization, and worsen the
prognosis. Abnormal liver function test results may be used as
a predictor of the severity of COVID-19.
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