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COVID-19 Patients with Elevated Liver 
Enzymes Show Higher Mortality Rates 
David R. Little, MD, MS; Elliot First 

Early reports of patients admitted with COVID-19 identified a high prevalence of liver test 

abnormalities and an association of these abnormalities with worse clinical outcomes.1,2 To explore 

the association of liver abnormalities with COVID-19 outcomes, this study examined liver enzyme 

levels in a population of 37,420 adult patients who were admitted for COVID-19 and had either 

been discharged or died, as of July 8, 2020. Patients with severely elevated liver enzymes during 

admission for COVID-19 showed 2.5 times higher mortality rates when compared to patients with 

normal or moderately elevated levels. 

Elevated liver enzymes most commonly indicate acute inflammation of the liver, which may result 

from direct injury to the liver by infection or from inflammation caused by other physiologic 

processes, such as bloodstream infection or reduced oxygen levels in the blood. This study 

assessed levels of two common liver enzymes, aspartate aminotransferase (AST) and alanine 

aminotransferase (ALT), and total bilirubin up to 14 days prior to the time of initial admission and 

at the peak value during hospitalization. Results were classified as normal, moderately elevated, or 

severely elevated. To reduce survival bias, the study sample excluded patients with multiple 

COVID-19 admissions. Additionally, the study excluded 1,704 (4%) adult patients who were 

admitted for COVID-19 but did not have a known outcome as of July 8, 2020. 

 
Figure 1. Percentage of patients grouped by Normal, Elevated, or Severely Elevated peak AST or ALT 

enzyme levels. 
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The overall mortality rate in patients admitted for COVID-19 was 20% (7,643/37,420). As shown in 

Figure 1, patients with severely elevated liver AST or ALT levels at any time during admission were 

found to have higher mortality rates (52%) than those with normal or moderately elevated results 

(19% and 22%, respectively). AST levels showed a slightly higher association with increased 

mortality than ALT or bilirubin. The highest mortality rates (54%) were observed in patients whose 

levels were normal or moderately elevated at initial presentation and then rose to severe 

elevations during hospitalization, compared to patients with severe elevations at initial 

presentation. 

In the case of chronic liver disease, liver enzyme elevations do not reliably reflect the overall 

condition of the liver. When patients with documented pre-existing liver disease were analyzed in 

this population, they also exhibited higher mortality rates compared to the overall population (26% 

and 20%, respectively), but this difference was less dramatic than the pattern observed in patients 

with severely elevated enzyme levels. 

Medication toxicity is one potential explanation for the liver enzyme elevations we observed. A 

study by Cai et al.1 reported liver injury as an adverse reaction of lopinavir, an antiviral that was 

thought to mitigate the effects of COVID-19. We investigated several COVID-19 treatments with 

possible liver effects to explore their impact on the prevalence, magnitude, and time to peak of 

liver enzyme abnormalities in this population. In our analysis, the administration of 

hydroxychloroquine, remdesivir, prednisone, or dexamethasone did not appear to impact liver 

enzyme elevation compared to the overall population. Lopinavir was also explored, but the number 

of patients undergoing this treatment in our population was too small (188) to make a meaningful 

conclusion. 

Overall, patients admitted with COVID-19 who exhibited evidence of liver enzyme abnormalities 

appeared to have higher mortality rates. This is particularly true in cases where liver enzyme 

elevations increase in severity during the hospitalization. This could reflect direct involvement of 

the liver in the disease process, or alternatively, the enzyme elevations may be an indicator for 

other physiologic processes. For example, similar findings were observed during the 2009 

influenza A/H1N1 pandemic, where liver test abnormalities were strongly correlated with hypoxia.3 

Further research will be helpful to understand the underlying mechanisms of action and potential 

treatments to improve outcomes in COVID-19 patients with elevated liver enzymes. 

This summary examined liver enzyme levels in a population of 37,420 adult patients who were admitted for 

COVID-19 and had either been discharged or died, as of July 8, 2020. 

Data are pooled from 38 health systems representing 258 hospitals that span 19 states and cover 135 million 

patients. 
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Term Definition 

Liver enzyme levels Liver enzyme levels were classified according to the following criteria: 

• Normal: AST and ALT level less than 100 IU/I 

• Elevated: Highest AST or ALT level between 100 and 300 IU/I 

• Severely elevated: Highest AST or ALT level greater than 300 IU/I 

Initial lab result First measured value up to 14 days prior to initial COVID-19 presentation. 

Pre-existing liver disease Patients were considered to have pre-existing liver disease if they had a 
diagnosis that met the following criteria: 

• Liver disease diagnosis: SNOMED concept 235856003 

AND 

o Chronic disease diagnosis: SNOMED concept 27624003 

OR 

o Hereditary disease diagnosis: SNOMED concept 32895009   

Patients were included if the diagnosis was recorded as an active problem 
on the problem list with a start date before the initial COVID-19 presentation, 
OR if the diagnosis was recorded as an encounter or billing diagnosis within 
2 years prior to the COVID-19 presentation. 
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