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Abstract
BACKGROUND 
Coronavirus disease 2019 (COVID-19) has spread rapidly, resulting in a pandemic 
in January 2020. Few studies have focused on the natural history and conse-
quences of acute liver injury (ALI) in mild or asymptomatic COVID-19 patients, 
manifested by elevated aminotransferase levels. ALI is usually expected for severe 
COVID-19 cases. Here, we present a COVID-19 case with mild respiratory 
symptoms and significantly elevated alanine aminotransferase (ALT) and 
aspartate aminotransferase (AST) levels.

CASE SUMMARY 
A 60-year-old woman without medical history or chronic illness received three 
COVID-19 vaccinations since the start of the pandemic. The patient was infected 
with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and 
presented with mild symptoms on July 12th, 2022. Post-recovery, she underwent 
an examination at our hospital on August 30th, 2022. AST and ALT levels in the 
liver function test were 207 U/L (normal value < 39, 5.3-fold increase) and 570 
U/L (normal value < 52, 10.9-fold increase), respectively. The patient was 
diagnosed with ALI, and no treatment was prescribed. The following week, blood 
tests showed a reduction in both levels (ALT 124 U/L, AST 318 U/L). Two weeks 
later, AST and ALT levels had decreased to near the expected upper limits (ALT 
40 U/L, AST 76 U/L).

CONCLUSION 
Clinicians should pay attention to liver function testing during COVID-19 rec-
overy regardless of the disease’s severity.

Key Words: COVID-19; Hepatitis; Pneumonia; Aspartate aminotransferase; Alanine 
aminotransferase; Case report

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.
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Core Tip: Even though elevated aminotransferase levels and acute liver injury (ALI) are expected for 
severe coronavirus disease 2019 cases, here we report a rare case of ALI following a mild infection. We 
provide detailed information on ALI’s natural course in such patients.

Citation: Lai PH, Ding DC. Acute liver injury in a COVID-19 infected woman with mild symptoms: A case report. 
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INTRODUCTION
Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), has spread rapidly, resulting in a pandemic in January 2020[1]. The major clinical 
symptoms of COVID-19 include respiratory disease and respiratory failure[2]. In addition to the charac-
teristic respiratory symptoms, COVID-19 has extrapulmonary manifestations, including acute kidney 
injury, myocarditis, cardiac dysfunction, the risk of developing type 1 diabetes, thrombosis, and acute 
liver injury (ALI)[3-5].

A significant proportion of COVID-19 patients presenting with elevated liver enzymes have been 
reported worldwide[6]. The prevalence of ALI has ranged from 16% to 53% in COVID-19 patients[7]. 
Elevated aminotransferase levels are often mild [1-2 times the upper limit of normal (UNL)], while 
severe cases with much higher aminotransferase levels (UNL > 5) have also been observed[2,8]. Severe 
liver injury occurred in only 6.4% of the affected patients, and it is associated with poor clinical 
outcomes, including respiratory failure requiring intubation, renal replacement therapy, intensive care 
unit admission, and death[6,9]. Alterations in liver enzyme levels are usually transient. No deaths were 
directly related to hepatic decompensation in patients without pre-existing liver disease[10].

Most studies have addressed the prevalence of ALI and its association with clinical outcomes in 
patients hospitalized for COVID-19 pneumonia. However, few studies have focused on ALI’s natural 
history and consequences in patients with mild COVID-19 or asymptomatic carriers. Only one SARS-
CoV-2 infection without respiratory symptoms presenting with acute hepatitis has been previously 
reported in the literature[11]. Here, we report a case of COVID-19 presenting mild respiratory 
symptoms and inadvertently discovered elevated alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST) levels.

CASE PRESENTATION
Chief complaints
A 60-year-old woman was referred to the Department of Family Medicine of our hospital for further 
investigation of elevated liver enzymes during her health examination.

History of present illness
She was vaccinated three times (BNT162b2, Pfizer-BioNTech, New York, NY, United States) since the 
start of the COVID-19 pandemic and was infected with SARS-CoV-2 on July 12, 2022. After recovering 
from the infection, she underwent a health examination at our hospital on August 30, 2022. She recalled 
suffering only from a mild productive cough, without fever, chills, fatigue, or other discomforts. 
Hepatitis-associated symptoms were not observed, including nausea, vomiting, and changes in skin 
color, urine, or stool. There was no drug or alcohol abuse.

History of past illness
She had no remarkable medical history or chronic illness. Traditional Chinese medicine was self-
administered for improved wellness during the past six months.

Personal and family history
There was no significant personal or family history.

Physical examination
There was no significant finding of physical examination.

https://www.wjgnet.com/2307-8960/full/v11/i2/472.htm
https://dx.doi.org/10.12998/wjcc.v11.i2.472


Lai PH et al. Mild COVID-19 with acute liver injury

WJCC https://www.wjgnet.com 474 January 16, 2023 Volume 11 Issue 2

Laboratory examinations
Laboratory blood liver function test revealed elevated AST level of 207 U/L (normal value < 39, UNL > 
5.3) and ALT level of 570 U/L (normal value < 52, UNL > 10.9). Serum total bilirubin (TBI), alkaline 
phosphatase (ALP), and gamma-glutamyl transferase (GGT) levels were not elevated. There was no 
evidence of acute or chronic hepatitis A, B, and C (Table 1).

Imaging examinations
Abdominal ultrasound showed a calcified nodule in the liver (Figure 1), with no severe abnormalities in 
the liver, gallbladder, or other abdominal viscera.

FINAL DIAGNOSIS
The patient was diagnosed as ALI after mild COVID-19.

TREATMENT
The patient was treated as expectant management. No medication was prescribed.

OUTCOME AND FOLLOW-UP
ALI was closely monitored for asymptomatic features and an unknown etiology. The following week, 
blood tests showed a reduction in both AST and ALT levels (ALT 124 U/L, AST 318 U/L). Two weeks 
later, they had decreased to near the expected UNL (ALT 40 U/L, AST 76 U/L) (Figure 2).

DISCUSSION
Our case highlights the importance of monitoring unusual liver injury after mild COVID-19. We 
demonstrated that recovery from liver injury could be achieved by natural course. No medication or 
intervention was applied in this case.

Gastrointestinal (GI) symptoms associated with COVID-19 include diarrhea, vomiting, nausea, and 
decreased appetite[12,13]. The coronavirus infection in the intestinal tissue causes these GI symptoms
[12]. Additionally, gut-brain interaction might also induce GI tract discomfort[13]. The complete blood 
count (CBC) in most SARS-CoV-2-infected patients with liver injury shows erythrocytes, platelets, and 
leukocytes within normal limits[13]. Our patient showed the same CBC pattern.

Patients with COVID-19 usually present elevated liver enzymes in liver function tests, including ALT 
and AST. However, severe liver injury is uncommon, even in severe COVID-19 cases[13]. SARS-CoV-2 
enters the cells via the angiotensin-converting enzyme 2 (ACE2) receptor[14]. Cholangiocytes express 
the ACE2 receptor and may be invaded by SARS-CoV-2, causing elevated GGT[15]. Our patient also 
presented elevated GGT initially, decreasing after day 59. A previous study also showed hypoalbu-
minemia and elevated AST levels in critical COVID-19 cases[13]. It was suggested that albumin and AST 
could be liver function biomarkers in patients with COVID-19. AST elevation was noted in the case 
presented here, but no hypoalbuminemia was detected.

The mechanism by which COVID-19 triggers acute hepatitis still remains unclear. Sun et al[10] 
suggested several possible explanations, such as the combination of the immune-mediated inflam-
matory response, direct cytotoxic injury due to viral replication, hypoxic hepatitis, drug-induced liver 
injury, or reactivation of pre-existing liver disease. ACE2 expression in the biliary and hepatic 
endothelial cells can explain the observed liver injury[16]. Hypoxia, drugs, or pre-existing liver disease 
were disregarded in our case because of the patient’s narrative history.

The molecular biology behind hepatic impairment is currently being explored since researchers are 
starting to recognize that ALI emerges as a clinically significant consequence of COVID-19. The hyperin-
flammation resulting from the cytokine storm and immune dysfunction provoked by COVID-19 
contributes to ALI[17,18]. Pathological evidence of typical viral infection lesions with scarce CD4+ and 
CD8+ lymphocytes indicates that SARS-CoV-2 directly infects the liver[19]. Moreover, others believe that 
the virus binds to ACE2-positive cholangiocytes, not hepatocytes, and that cholangiocyte dysfunction 
induces liver injury[16].

COVID-19-induced liver injury may indicate that SARS-CoV-2 infection could cause multiple organ 
dysfunction. A previous pathological study of liver injury in a patient with COVID-19 showed mild 
lobular and portal activity and moderate steatosis[20]. Regarding imaging, computed tomography (CT) 
scans show typical liver injury characteristics in COVID-19 patients, including liver hypodensity and 
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Table 1 Laboratory test results

Normal value Day 39 Day 45 Day 59 Day 94

ALP 34-104 IU/L 87.00 88 80 79

AST (GOT) 40-124 U/L 207.00 124 40 24

ALT (GPT) 7-52 U/L 570.00 318 76 33

TBI 0.3-1.0 mg/dL 1.00 0.8 0.6 0.6

DBI < 0.2 mg/dL 0.20 0.2 0.1 0.1

GGT 9-64 U/L 84.00 68 57 47

TP 6.4-8.9 g/dL 7.50

ALB 3.5-5.7 g/dL 4.60

GLO 2.90

A/G ratio 1.60

BUN 7-25 mg/dL 8.00

UA 2.3-6.6 mg/dL 6.70

CRE 0.6-1.2 mg/dL 0.67

eGFR > 90 95.40

TCH < 200 mg/dL 200.00

TG < 150 mg/dL 84.00

GLU-AC 70-100 mg/dL 82.00

Na 136-145 mmol/L 139.00

K 3.5-5.1 mmol/L 3.70

Ca 2.2-2.6 mmol/L 2.40

HDL > 50 mg/dL 47.00

HbA1c 4%-6% 6.00

eA GLU mg/dL 125.00

LDL < 100 mg/dL 143.00

Anti-mitochondria Ab < 1:20 Negative

HAV IgM Negative

Anti-HAV Reactive

HBs Ag Nonreactive

Anti-HBs Negative

Anti-HCV Nonreactive

AFP < 9 ng/mL 1.30

CEA < 3 ng/mL 2.90

FT4 0.59-1.43 ng/mL 1.29

T3 72-172 ng/mL 130.00

TSH 0.38-5.33 uIU/mL 1.41

CA125 < 35 U/mL 4.20

CA19-9 < 35 U/mL 2.40

ESR < 20 mm/h 28.00

WBC 3.5-11.0× 103/μL 4.90

RBC 4.0-5.2 × 103/μL 4.73

PLT 150-400 × 103/μL 208.00
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ALP: Alkaline phosphatase; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; TBI: Total bilirubin; DBI: Direct bilirubin; TP: Total protein; 
ALB: Albumin; GLO: Globulin; A/G ratio: Albumin/globulin ratio; UA: Uric acid; CRE: Creatinine; eGFR: Estimated glomerular filtration rate; TCH: Total 
cholesterol; TG: Triglyceride; GLU-AC: Glucose before the meal; GGT: Gamma glutamyl transpeptidase; Na: Sodium; K: Potassium; Ca: Calcium; HDL: 
High-density lipoprotein; LDL: Low-density lipoprotein; HAV: Hepatitis A virus; HBs: Hepatitis B surface antigen; HCV: Hepatitis C virus; AFP: Alpha 
fetal protein; CEA: Cancer embryonic antigen; FT4: Free thyroxin; T3: Triiodothyronine; TSH: Thyroid-stimuating hormone; CA: Carbohydrate antigen; 
ESR: Erythrocyte sedimentation rate; WBC: White blood cells; RBC: Red blood cells; PLT: Platelet.

Figure 1 Abdominal ultrasound showing a calcified nodule in the liver (measure mark). No liver hypodensity and pericholecystic fat stranding were 
noted.

Figure 2 Trend in alanine aminotransferase and aspartate aminotransferase levels after coronavirus disease 2019 diagnosis (on days 39, 
45, 59, and 94). The liver enzymes returned to normal values after 94 d of coronavirus disease 2019. AST: Aspartate aminotransferase; ALT: Alanine 
aminotransferase; COVID-19: Coronavirus disease 2019.

pericholecystic fat stranding[13]. Findings of liver hypodensity in imaging may also indicate liver 
steatosis[13]. Unfortunately, in our case, a liver CT scan was not performed due to the patient’s mild 
symptoms.

Severe COVID-19 correlates with severe hepatic, renal, cardiovascular, and coagulation complications
[9]. Liver injury is an independent predictor of severe COVID-19 and even hospitalization and death in 
critically ill COVID-19 patients[21]. Our case illustrates that patients with mild COVID-19 could present 
variable degrees of organ impairment. These events may be subclinical and not anticipated solely by the 
severity of COVID-19. Thus, prompt surveillance and special care should be provided to treat these 
patients, and long-term outcomes should be monitored. Fortunately, COVID-19-related ALI has been 
reported to be self-limiting, and the outcomes have been satisfactory. The long-term effects on liver 
function remain unclear[10].
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Previous studies documented that an active lifestyle[22] and healthy dietary patterns[23] may 
decrease the COVID-19 severity. There was no information about these confounding factors in the 
current case study.

CONCLUSION
This case report describes a patient with mild COVID-19 complicated by acute liver injury. This case is 
noteworthy because substantially elevated aminotransferase levels were discovered in a mild COVID-19 
case, proving that not only patients with severe disease can develop ALI. Clinicians should pay 
attention to liver function testing during the COVID-19 treatment regardless of disease severity. Patients 
with similar characteristics should be identified to establish clinical significance and treatment 
principles and provide information to determine the, still unclear, long-term impact of COVID-19 on 
liver function.
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