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M ABSTRACT

Patients with COVID-19 commonly have elevated liver
enzyme levels, which is associated with adverse outcomes
during hospitalization including increased risk of ICU
admission, intubation, and mortality. When assessing
these patients, it is important to consider causes of liver
injury unrelated to COVID-19. Therapies for COVID-19 may
increase liver enzyme levels but are not contraindicated in
patients with baseline abnormal liver tests. Liver enzymes
should be regularly monitored in all hospitalized patients
with COVID-19. Patients with preexisting liver disease
such as cirrhosis and those who have received a liver
transplant may be an increased risk of severe COVID-19
outcomes.

I PREVALENCE AND PATTERN OF LIVER INJURY

Physician burnout has serious consequences to the
individual physician, to patients, and to healthcare
institutions. Research has shown the prevalence of
burnout to be more than 40%, with highest rates
in frontline healthcare providers such as emergency
medicine, primary care, and critical care.! COVID-19
presents new stressors for healthcare providers, and
recent events involving self-harm by physicians have
brought increased attention to the emotional impacts
of caring for these critically ill patients.?

I NEW STRESSORS IN COVID-19

Elevated liver enzyme levels can be found in 14%
to 76% of patients with coronavirus disease 2019
(COVID-19)."? In a recent meta-analysis of 107 stud-
ies consisting of 20,874 COVID-19-positive patients,
the pooled incidence of elevated liver enzymes on
presentation was 23.1%.’

The pattern of liver injury is more commonly
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hepatocellular' and is mild and transient in most
patients.*® In a retrospective study of 2,273 patients
with COVID-19, 45% had mild liver injury, which
was defined as a levels of alanine aminotransferase
(ALT) above the upper limit of normal (ULN) and
below 2 times ULN.° Liver injury was moderate (ALT
between 2-5 times ULN) in 21% of cases and severe
(above 5 times ULN) in 6.4% of cases.® Severe acute
hepatitis associated with COVID-19 is rare, but has
been described.’

In a large retrospective study out of New York
City, levels of aspartate aminotransferase (AST) were
frequently higher than levels of ALT, suggesting that
AST may be a useful indicator of COVID-19 infec-
tion.® A cholestatic pattern of injury, however, is rarely
associated with COVID-19.%? Other abnormalities in
liver enzymes include elevations in gamma-glutamyl
transferase (GGT), which, in one study, occurred in

13.6% of patients with COVID-19.1°

I APPROACH TO ELEVATED LIVER ENZYMES

Severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) enters host cells by binding to
angiotensin-converting enzyme-2 (ACE2), which is
present in hepatocytes.! Although a direct viral cyto-
pathic effect is possible, limited histopathologic data
have not identified SARS-CoV-2 in liver tissue.’
When evaluating COVID-19 patients with ele-
vated liver enzymes, other etiologies should be con-
sidered including COVID-19 unrelated causes such as
hepatitis A, B, and C. Ischemia,' cardiac and muscle
injury,!' and cytokine release syndrome can be associ-
ated with COVID-19 and transaminase elevations.’
In addition, other hepatic manifestations of COVID-
19 have been reported. Acute portal vein thrombosis
in a patient with abdominal pain, fever, jaundice, and
elevated levels of transaminases has been reported
and likely represents a prothrombotic state associ-
ated with the systemic inflammatory response to the
virus.!? Furthermore, drug-induced liver injury (DILI)
can be seen in up to 25.4% of patients with COVID-

CLEVELAND CLINIC JOURNAL OF MEDICINE 1

Downloaded from www.ccjm.org on July 13, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

19.> Remdesivir is associated with increased liver
enzymes in about 15.2% of patients.?

The severity and pattern of liver test abnormali-
ties have not yet been well described.”® Although a
hepatocellular pattern appears to be more common,’
hyperbilirubinemia has also been described.'* Liver
enzyme elevations are predominantly mild to mod-
erate in severity and infrequently lead to treatment
discontinuation.’®  Lopinavir/ritonavir, hydroxy-
chloroquine (less commonly), azithromycin, and
tocilizumab have also been associated with abnormal
AST and ALT levels in this setting.>® Although it is
important to note that abnormal liver biochemistries
are not a contraindication to using COVID-19 thera-
pies, liver enzymes should be monitored regularly in
all hospitalized COVID-19 patients.! A summary of
recommendations for the evaluation of patients with
abnormal liver enzymes and COVID-19 can be found
in Table 1.

TABLE 1
Approach to elevated liver enzymes in patients
with COVID-19

Elevated liver enzyme levels: general principles

e (Consider etiologies unrelated to COVID-19, including
Hepatitis A, B, and C

e Avoid imaging of the liver unless it is likely to change
management, as in the case of suspected venous
thrombosis or biliary obstruction

e Therapies for COVID-19 (including remdesivir or
hydroxychloroquine) may increase liver enzymes but
are not contra-indicated in patients with baseline
abnormal liver tests

e Regularly monitor liver enzymes in patients
hospitalized with COVID-19
Elevated liver enzyme levels in liver transplant recipi-
ents or auto-immune hepatitis
e Acute cellular rejection or disease flare should not be
assumed without biopsy confirmation
Elevated liver enzyme levels in children

e Because abnormal liver enzymes are uncommon in
children with COVID-19, underlying liver disease or
infection should be ruled out

Based on information from Fix, et al.!

2 CLEVELAND CLINIC JOURNAL OF MEDICINE

I PROGNOSTIC IMPLICATIONS OF LIVER INJURY

Liver injury appears to be more common in patients
with severe COVID-19*!¢ and is associated with neg-
ative outcomes. In a large retrospective study of 1,059
COVID-19 patients, liver injury at presentation was
an independent predictor of the composite outcome
of death or intensive care unit (ICU) admissions.!”
In fact, in this study, liver injury was the second
most informative predictor of poor outcomes among
patients with severe hypoxia.l’

In another study, severe liver injury was associated
with elevated levels of inflammatory markers and a
more severe disease course, including higher rates of
intubation, ICU admission, and mortality.® Further-
more, an ltalian retrospective study of 515 SARS-
CoV-2 positive patients found that abnormal baseline
liver enzyme levels were associated with an increased
risk of ICU admission.!° Finally, a recently published
meta-analysis of 107 studies found that patients with
elevated liver enzyme levels had an increased risk of
severe disease and mortality.?

Specific patterns of liver enzymes have also been
shown to be negative prognostic markers. Hypoalbu-
minemia on admission to the hospital appears to be
a marker of severe disease.®'® In addition, peak ALT
was found to be associated with death or discharge to
hospice in a large US cohort study,® while an elevated
baseline AST level has been associated with ICU
admission, intubation, and death in another study.®
Finally, alkaline phosphatase peak values have also
been shown to correlate with the risk of death.!®

I COVID-19 IN PATIENTS WITH UNDERLYING
LIVER DISEASE

Chronic liver disease
It is still unclear if patients with underlying liver
disease are at higher risk of negative outcomes with
COVID-19.! Using a large US database, a study of
2,780 COVID-19—positive patients found that those
with preexisting liver disease were at increased risk
for mortality compared with patients without under-
lying liver disease. Patients with cirrhosis were at
particularly increased risk (risk ratio [RR], 4.6; 95%
confidence interval [CI], 2.6-8.3)."°

In addition, metabolic-associated fatty liver dis-
ease (MAFLD, previously termed non-alcoholic
fatty liver disease) appears to be associated with an
increased risk of severe disease."?® In a study of 202
COVID-19-positive patients, those with MAFLD
had an increased risk of severe disease and a longer
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viral shedding time.” However, MAFLD is frequently
associated with other comorbidities such as diabetes
or cardiovascular disease, which are also established
risk factors for severe COVID-19 and could contrib-
ute to worse outcomes among these patients.’!

Contrary to previous findings, a recent meta-anal-
ysis showed that patients with chronic liver disease
were not at higher risk of severe COVID-19.? In this
study, chronic liver disease was defined as cirrhosis of
any cause, autoimmune hepatitis, chronic hepatitis B
and C, and MAFLD.?> Although this was the largest
systematic review published on this topic to date, the
high heterogeneity among the included studies may
limit the generalizability of the findings.

Liver transplantation

While early data from Italy did not show worse out-
comes among liver transplant recipients ***> more
recent US data have found these patients to be at
increased risk of severe COVID-19 disease,’* with a
mortality rate of 29% among hospitalized patients.?
Of note, hepatitis associated with COVID-19 has
been described in a living donor liver recipient on
postoperative day 6. The donor was subsequently

found to be SARS-CoV-2 positive.?

Il CONCLUSION

In summary, elevated levels of liver enzymes are often
seen in patients with COVID-19 and are associated
with more severe outcomes, including increased risk
of ICU admission, intubation, and mortality. Other
causes of liver injury should be considered when eval-
uating patients with COVID-19. Although COVID-
19 therapies may be associated with abnormal liver
tests, they may still be used in patients with elevated
liver enzyme levels with close monitoring.

Emerging data suggest that patients with preexist-
ing liver disease such as cirrhosis and those who have
received a liver transplant may have an increased risk
of severe COVID-19 outcomes. The American Asso-
ciation for the Study of Liver Diseases has released
expert consensus statements to help guide manage-
ment of patients with liver disease in the context of
the COVID-19 pandemic.! Selected recommenda-
tions for patients with severe liver disease are summa-
rized in Table 2. Further research is needed to better
characterize the disease course and outcomes among
COVID-19 patients with chronic liver disease.

1.

TABLE 2

Recommendations for outpatient management of
patients with decompensated cirrhosis, for liver
transplant evaluations, and on a transplant wait-
ing list during the COVID-19 pandemic

Clinic visits and consultations

e Continue to prioritize in-person transplant evaluations
for patients with hepatocellular carcinoma or severe
disease and high MELD scores, who are likely to benefit
from immediate liver transplant listing

e Consider telemedicine or virtual alternatives for less
urgent patients

e Consider developing online education programs
and avoid group sessions for patient education

e Consider using a “COVID-19-free” path through the
hospital for transplantation candidates
Laboratory testing and imaging

e Obtain labs and imaging only if clinically necessary and
do not update labs or imaging simply to update MELD
score

e Obtain SARS-CoV-2 testing for patients with new onset
hepatic decompensation
Medications
e Ensure refills are available for essential medications
e Prescribe 90-day supplies instead of 30-day supplies

SARS-CoV-2 positive patients
e Have a low threshold for hospitalizing patients on the
transplant waiting list who develop COVID-19
General recommendations

e Advise patients to avoid in-person community support
group meetings and provide virtual alternatives

e Advise patients to avoid travel during the pandemic

MELD = model for end-stage liver disease
Based on information from Fix, et al."
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