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Epstein-Barr virus (EBV), a member of the herpes virus family, is a causative agent for infectious mononucleosis in young adults.
It has an asymptomatic and subclinical distribution in about 90% to 95% of the world population based on seropositivity.
EBV is associated with various lymphomas, nasopharyngeal carcinoma, and in immunocompromised states can give rise to
aggressive lymphoproliferative disorders. Symptomatic patients mostly present with mild hepatitis, rash, oral symptoms,
lymphadenopathy, and generalized malaise. Recently with the COVID-19 (coronavirus disease-2019) pandemic, hepatitis has
been found to be related to acute EBV and cytomegalovirus reactivation versus acute infection in the absence of other major
causes. We describe a case of EBV coinfection in a patient with resolving mild COVID-19 infection.
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Case Description

A 62-year-old male with past medical history of hyperten-
sion, hyperlipidemia, coronary artery disease, and arthritis
was readmitted via emergency department for worsening
chest pain, productive cough, and shortness of breath. His
chest pain was pleuritic. He was discharged a week earlier
from a 1-day hospital stay on a 10-day course of dexametha-
sone for coronavirus disease-2019 (COVID-19) infection,
which he was unable to take. He was maintaining oxygen
saturation of 88% on 6 L nasal cannula. Initial blood
work was remarkable for leukocytosis 25.86 (ref: 3.1-8.50 X
10°/uL) with bands elevated at 9%, anion gap 15, lactic acid
elevated 3.3 (ref: 0.5-2.0 mmol/L), mild transaminitis with
aspartate aminotransferase (AST) 113, and alanine amino-
transferase (ALT) 153. Physical examination was remark-
able for decreased air entry with bilateral crepitation.
Computed tomography pulmonary embolus study confirmed
presence of bilateral acute pulmonary emboli with possible
right heart strain and bilateral infiltrates consistent with
COVID-19 pneumonia. He was treated with heparin infu-
sion, remdesivir, dexamethasone, 1 dose of vancomycin, and
piperacillin-tazobactam as well as supportive breathing treat-
ments consisting of albuterol nebulization as needed. He was
then admitted to the medical floors for further management.

Echocardiogram obtained later was resulted as normal left
ventricular function with ejection fraction 55% to 65% with
normal right ventricular pressure and no evidence of right
ventricular dysfunction. Heparin infusion, remdesivir, and

dexamethasone were continued. Vancomycin and piperacil-
lin-tazobactam were given the initial 2 days to cover for
superimposed bacterial pneumonia and later deescalated to
amoxicillin-clavulanic acid on days 3 and 4 of hospitaliza-
tion. Ultrasound abdomen done on day 4 showed no abnor-
malities within the liver or gallbladder.

During hospitalization, patient was noticed to have wors-
ening of liver enzymes which peaked at ALT 721 IU/L (nor-
mal <55 U/L) and AST 305 IU/L (normal value < 35 U/L).
Other laboratory values were y-glutamyl transferase 114
IU/L (ref: 12-64 TU/L), albumin 2.7 g/dL (ref: 3.4-4.8 g/dL),
alkaline phosphatase 49 TU/L (ref: 56-119 IU/L), and inter-
national normalized ratio 1.5. Further workup showed pro-
calcitonin minimally elevated at 0.28 (ref: <0.05 ng/mL),
d-dimer elevated at 12.89 (ref: <0.5 mg/dL), and fibrinogen
was normal. His blood alcohol and acute hepatitis panel
were negative on day 2 of hospital admission. Acetaminophen
levels obtained on hospital day 4 were <0.6 (ref 0.00-
50.0 pg/mL). At that point, remdesivir was discontinued on
day 2 of admission as it was thought to have contributed to
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Table 1. The trend of LFTs during patient’s hospitalization.

Hospital day
Day| Day2 Day3 Day4 Day5 Dayé Day7 Day8 Day9 DaylI0 Dayll
Total bilirubin (ref: 0.3-1.2 mg/dL) 0.9 0.6 0.6 0.7 0.6 0.8 .1 1.2 1.1 1.1 0.9
AST (ref: 5-34 U/L) 113 141 169 249 286 305 274 244 260 244 216
ALT (ref: <55 U/L) 153 190 289 452 580 712 721 674 706 645 624
Albumin (ref: 3.4-4.8 g/dL) 33 27 2.7 2.8 2.7 3.0 29 2.8 29 28 2.8
ALP (ref: 53-141 U/L) 67 49 55 59 53 66 74 84 89 89 100

Abbreviations: LFTs, liver function tests; AST, aspartate aminotransferase; ALT,

worsening of liver function. Antibiotics were discontinued as
bacterial infection was less likely and it was thought amoxi-
cillin-clavulanic acid could also have contributed to liver
enzyme abnormalities. Computed tomography abdomen and
pelvis with contrast (day 8) showed mild splenomegaly with
no abnormalities noted in the liver or gall bladder.

Despite discontinuation of remdesivir, antibiotics, and
improving oxygen requirements, his liver function continued
to worsen (see Table 1) and additional workup including
autoimmune work up with anti—smooth muscle antibodies,
systemic lupus erythematosus, and vasculitis panel were
done and reported negative. Further testing with EBV and
cytomegalovirus (CMV) serology were done, which revealed
EBYV viral capsid antigen (VCA) IgM positivity. He was also
positive for EBV VCA IgG, EBV early antigen (EA) IgG,
and EBV nuclear antigen (NA) IgG. EBV polymerase chain
reaction was reported positive. CMV IgM antibody was neg-
ative; however, CMV IgG antibody was positive with
reported value >10 (ref: 0.00-0.059). He remained stable
with improving oxygen requirements and was eventually
discharged home without the need for supplemental oxygen.

Discussion

In December 2019, a pneumonia associated with the 2019
novel coronavirus emerged in Wuhan, China, and subse-
quently spread in many countries becoming a pandemic.!
Common clinical features consisted mainly of respiratory
symptoms and consisted of fever, cough, shortness of breath
with associated radiological feature of interstitial pneumonia
on imaging.’

COVID-19 has also been associated with acute liver
injury as manifested by increased liver enzymes in case
reports and studies worldwide. In a study by Phipps et al,?
acute liver injury was common in those patients who tested
positive for severe acute respiratory syndrome coronavirus
disease-2 (SARS CoV-2) but was mild; however, about 6.4%
had severe liver injury and were also found to have a severe
disease course.

A systematic review and meta-analysis published by
Kunotsur et al,* which was a pooled analysis of 10 studies,

alanine aminotransferase; ALP, alkaline-phosphatase.

noted the prevalence of hepatic manifestations to be elevated
AST 37.2%, elevated ALT 26.6%, low albumin 45.6%, and
elevated total bilirubin 18.2%.

A study of 5700 COVID-19 patients conducted in New
York by Richardson et al® noted a pattern of liver injury with
AST elevation in 58.4% patients and ALT elevation in 39%.

Bongiovanni et al® reported a case of acute hepatitis in a
30-year-old-woman with asymptomatic COVID-19 infec-
tion where her liver enzymes were increased and noted to be
AST 1531 IU/L and ALT 893 IU/L.

Primary EBV infection can cause a mild self-limited hep-
atitis that typically resolves without clinical sequelae. In the
study by Mellinger et al,” primary EBV infection accounted
for <1% of consecutive adult acute liver failure cases.

SARS-CoV-2 and EBV coinfection was reported by
Garcia-Martinez et al,} where a 19-year-old female patient
presented with fever, bilateral eyelid edema, and right hemi-
facial swelling. She was also noted to have splenomegaly,
bilateral cervical lymphadenopathy, and elevation of trans-
aminases with AST 239 and ALT 264 U/L. A study by
Anirvan et al’ noted pattern of liver injury to be AST pre-
dominant compared with ALT in COVID-19 infection and, if
ALT > AST was noted, recommended to rule out non-
COVID-19-related causes of elevated liver enzymes includ-
ing hepatitis A, B, C, E, and other viral causes.

Our patient had mild COVID-19 infection; however, due
to his worsening transaminitis prompted further evaluation.
Common causes of hepatitis such as Tylenol toxicity, viral
hepatitis, and alcohol exposure were ruled out. Ultrasound
abdomen or computed tomography abdomen and pelvis did
not reveal gallstones or liver abnormalities except for mild
splenomegaly. Autoimmune panel was negative. EBV viral
panel was positive for EBV VCA IgM as well as EBV VCA
IgG, EBV EA IgG, and EBV NA IgG. EBV was confirmed
positive by EBV polymerase chain reaction as well. This led
us to believe our patient most likely had reactivation of EBV
infection leading to acute hepatitis. Primary COVID-19
infection also could have contributed to liver enzyme
derangements; however, based on our literature review
COVID-19 infections were associated with greater eleva-
tions of AST than ALT, making EBV a more likely cause of
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our patient’s hepatitis than COVID-19. Although it is hard to
prove causality of elevated liver function test (LFTs) in our
patient, our case highlights the importance of testing for
other viral coinfections in patients with resolving COVID-19
infection. A limitation of the case report was to ascertain the
temporal association of EBV infection in relation to COVID;
however, we believed underlying EBV infection was con-
tributory to his transaminitis, although causality was not
established.

Conclusion

Mild to moderate elevation of LFTs below 200 U/L in the
setting of COVID-19 pneumonia is quite common.
Worsening transaminase elevations should be further evalu-
ated with significant importance given to other viral causes
of hepatitis such as CMV and EBV secondary to possible
reactivation/coinfection. Based on our case report in any
patient with worsening LFTs, EBV serologies should be per-
formed to rule out reactivation or coinfection of the virus. As
the understanding seems to evolve regarding the COVID-19
pandemic, prospective observations will provide further evi-
dence on this important aspect.
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