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Acute Liver Failure: A Rare Manifestation of Covid-19
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Abstract

Background: The most frequent manifestations of COVID-19 occur due to involvement
of lung, the SARS-CoV-2 virus may also lead to multi-system involvement including
the liver damage. Case Report: We present a patient who presented with fever, multiple
episodes of vomiting followed by altered mentation with deranged liver biochemistries
attributable to COVID-19 infection. During hospital stay, patient was treated for
COVID-19 and subsequently showed clinical improvement as well as improvement in lab
parameters. Conclusion: This case report paves the way for further studies to determine
the various mechanisms of liver involvement as well as the frequency of acute liver
failure in COVID-19 and to help in better understanding of this disease.
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Introduction

severity of liver dysfunction induced by COVID-19
and to understand the pathophysiological
mechanisms that might contribute to hepatic
damage in COVID-19 as patients with hepatic
dysfunction are at a higher risk of progression to
severe disease, thus, necessitating the importance
of identifying the factors that might contribute to
detrimental effects on liver and to make an attempt
to halt the progression of further liver damage.

SARS-CoV-2, a novel coronavirus, was identified
towards the end of 2019 as the cause of a cluster of
pneumonia cases in Wuhan city of Hubei Province
of China and subsequently engendered a global
pandemic on March 11, 2020, spreading to more
than 120 countries as a major threat to public health
[1,2]. Coronavirus disease 2019 (COVID-19)
primarily manifests as a lung infection with
symptoms ranging from mild upper respiratory
infection to severe pneumonia, acute respiratory
distress syndrome (ARDS), and death. A significant
subset of patients may even remain asymptomatic
[3]. Although the most frequent manifestations
of COVID-19 occur due to involvement of
lung, the SARS-CoV-2 virus may also lead to
multi-system involvement [4]. The second most
commonly affected organ due to COVID-19, after
the lung, is the liver [5,6]. Lesser degrees of liver
damage evident in the form of mild elevations in
aminotransferases have been reported in previous
studies [7]. However, severe hepatic dysfunction
resulting in acute liver failure is rare. This paper
attempts to explore the available evidences on

Case Report
Our patient is a 17-year-old male who had been well
until 10 days before admission, when he presented
to the emergency department with fever, which
was intermittent and associated with chills. Two
days before admission he had multiple episodes of
vomiting, associated with nausea but no abdominal
pain or discomfort. His parents also noticed yellow
discoloration of his eyes and skin, which was
followed by progressive lethargy, confusion and
altered mentation. There was no history of neck
stiffness, chest pain, cough, dyspnea, abdominal
distention, changes in bowel habits, dysuria, or
rash. He had no relevant past medical history,
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Table 1: Liver dysfunction in patients with SARS-CoV-2 infection.
Patients with SARS- Patients with abnormal
CoV-2 infection
liver function

Remarks

Guan et al.

1099

AST abnormal (22.2%),
ALT abnormal (21.3%)

Elevated levels of AST were observed in 112 (18.2%) of
615 patients with non-severe disease and 56 (39.4%) of 142
patients with severe disease. Elevated levels of ALT were
observed in 120 (19.8%) of patients with non-severe disease
and 38 (28.1%) of 135 patients with severe disease.

Huang et al.

41

15 (31.0%)

Patients with severe disease had increased incidence of
abnormal liver function. Elevation of AST level was observed
in 8 (62%) of 13 patients in the ICU compared with 7 (25%)
of the 25 patients who did not require care in the ICU.

Shi et al.

81

43 (53.1%)

Patients who had a diagnosis of COVID-19 confirmed by CT
scan while in the subclinical phase had significantly lower
incidence of AST abnormality than did patients diagnosed
after the onset of symptoms.

AST- Aspartate aminotransferase, ALT- Alanine aminotransferase.
(Adopted from Portincasa P, Krawczyk M, Machill A, Lammert F, Di Ciaula A. Hepatic consequences of COVID-19 infection.
Lapping or biting? European Journal of Internal Medicine. 2020;77:18-24.)

adequate urine output. Other routine labs like
leucocytes and hemoglobin were normal, and noncontrast computed tomography head and chest
X-ray also indicated no anomalies.

and his family denied the use of any prescription
medications, non-prescription medications, or
herbal supplements. On admission, the patient
was febrile with a GCS of 8/15, normal sized
normally reactive pupils, presence of jaundice
and no evidence of nuchal rigidity. Chest was
clear with bilateral equal air entry, and abdominal
examination was within normal limits.

Repeat swabs taken 5- and 10-days postadmission also came to be positive for SARSCoV-2, during which the patient was treated with
hydroxychloroquine, azithromycin and targeted
therapy for hepatic encephalopathy, including
lactulose. The patient showed marked improvement
on day 6 of hospital admission and attained a GCS
of 15/15 by day 10. He was discharged on day 15
with completely normal liver studies and a negative
test for SARS-CoV-2 and followed-up with us after
14 days of home quarantine.

Laboratory
data
on
presentation
demonstrated markedly deranged liver functions
with serum bilirubin 9.1 mg/dL, aspartate
aminotransferase (AST) 660 IU/L, alanine
aminotransferase (ALT) 2705 IU/L (de Ritis ratio
of 0.2), alkaline phosphatase (ALP) 278 IU/L,
prothrombin time 23.3 sec and an INR of 2.029.
The patient tested positive for COVID-19 infection
performed via RT-PCR on a nasopharyngeal swab.
His serology for HbsAg and HCV were negative,
and ultrasound (USG) demonstrated no evidence of
cirrhosis. The kidney function tests revealed acute
kidney injury (AKI) with a serum creatinine of
3.6 mg/dL which improved through the duration
of his hospital stay, settling at 0.64 mg/dL with

Discussion
COVID-19 infection usually presents with
respiratory symptoms and mild liver function
test abnormalities are a common accompaniment
in nearly half of COVID-19 afflicted patients.
However, in our case, the patient initially
presented with acute non-icteric hepatitis prior
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to the development of fever and the typical
respiratory manifestations of cough and difficulty
in breathing. Although our patient was affected
with COVID-19, however, due to the atypical
presentation, our patient was evaluated for other
common causes of acute hepatitis, which came
out to be negative. Subsequently, his hepatitis was
attributed to COVID-19 and our patient was treated
with hydroxychloroquine, which has been shown
to have in-vitro activity against SARS-CoV-2
[8]. Patient’s symptoms improved thereafter, and
in addition his liver biochemistries showed a
steady improvement. It is relevant to note that our
patient was not administered any antivirals during
admission that could account for liver injury.

studies have demonstrated a correlation between
severity of hepatic dysfunction and severity of
SARS-CoV2 infection [15], one study conducted
by Yang et al, who attempted to unveil the clinical
course and outcomes of critically ill patients with
SARS-CoV-2 pneumonia, demonstrated that liver
dysfunction occurred in 29% (n=15) patients and
there was no significant difference for incidences
of abnormal liver function between survivors
(30%) and non-survivors (28%) [16].

Conclusion
On reviewing the literature that is available till date,
our case represents one of the rare instances where
COVID-19 presented as acute liver failure without
significant respiratory involvement. Thus, there is
a need to be vigilant in any patient presenting with
deranged liver function tests keeping in mind that
it may be the initial presentation of SARS-CoV2,
which will help in timely detection of infection that
can prevent the development of lethal complications
associated with COVID-19. This case report paves
the way for further studies to determine the various
mechanisms of liver involvement as well as the
frequency of acute liver failure in COVID-19 and
to help in better understanding this disease.

Although the main clinical manifestations
of COVID-19 have been related to lung injury,
which is the central cause of fatality, laboratory
tests have also demonstrated significant
abnormalities pertaining to other organ systems,
such as cardiac and liver injuries [9,10]. Liver
function abnormalities have been reported in
14% to 53% of COVID-19 patients [11]. The
postulated mechanism of viral entry is through
the host angiotensin-converting enzyme 2 (ACE2)
receptors that are abundant in type 2 alveolar cells,
as well as bile duct epithelial cells and hepatocytes
[12]. Hepatic involvement in COVID-19 could
be attributed to the direct cytopathic effect of the
virus, sepsis, a dynamic immune dysregulation
(cytokine storm) [13], or drug-induced liver injury
[14]. Most of the previous data concluded that
hepatic dysfunction is more common and severe in
critically ill patients and those with severe disease
in comparison to patients with mild to moderate
illness; as shown in Table 1. Most of the studies
conducted so far suggest correlation between the
severity of COVID-19 infection and the occurrence
of hepatic dysfunction. Interestingly, our case
report depicts a patient of COVID-19 exhibiting
acute liver failure with hepatic encephalopathy and
coagulopathy complicated by AKI but having mild
COVID-19 infection. Although, most of the prior
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