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Female, 17-year-old
Epstein-Barr virus infection
Jaundice ¢ malaise ¢ right upper quadrant abdominal pain

Gastroenterology and Hepatology ¢ Infectious Diseases

Rare coexistence of disease or pathology

Infectious mononucleosis secondary to Epstein-Barr Virus is a common infection in young adults. Infection
usually involves a self-limiting course of fevers, sore throat, malaise, and myalgias. Transaminitis is a relative-
ly common complication; clinical jaundice, however, is rare. This case report highlights an uncommon compli-
cation of Epstein-Barr Virus infection in which hepatocellular injury led to clinical jaundice as well as radiolog-
ic evidence of gallbladder pathology mimicking acute calculous cholecystitis.

A 17-year-old girl with no prior medical history presented to our Emergency Department 1 week after being di-
agnosed with infectious mononucleosis. She was hemodynamically stable and her physical exam was notable
for scleral icterus with right upper quadrant tenderness and positive Murphy’s sign. Multiple imaging modal-
ities performed showed gallbladder wall thickening without common bile duct dilatation. A hepatobiliary im-
inodiacetic acid (HIDA) scan showed evidence of hepatocyte dysfunction with normal gallbladder filling. The
imaging results obtained in conjunction with her laboratory testing and active infectious mononucleosis infec-
tion confirmed the patient’s presentation was a result of her Epstein-Barr virus infection and did not require
surgical intervention for cholecystectomy.

This case report highlights a rare complication of Epstein-Barr Virus infection and demonstrates the utility of
interpreting hepatic function testing in conjunction with relevant imaging modalities in cases of clinical jaun-
dice. By doing so, we were able to conclude the patient’s gallbladder pathology was related to acute acalcu-
lous cholecystitis (AAC) and did not warrant surgical intervention. The patient was given supportive care mea-
sures and made a full recovery.

Epstein-Barr Virus Infections e Infectious Mononucleosis ¢ Jaundice
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Background

Infectious mononucleosis secondary to Epstein-Barr Virus is a
common infection in young adults. Infection usually involves
a self-limiting course of fevers, sore throat, malaise, and my-
algias. Lab abnormalities such as transaminitis can be a rela-
tively common complication of infection, but clinical jaundice
is rare. This case report describes an uncommon complication
of Epstein-Barr Virus infection which resulted in hepatocellu-
lar injury and subsequent clinical jaundice as well as radio-
logic evidence of gallbladder pathology manifested as acute
acalculous cholecystitis (AAC).

Case Report

A 17-year-old girl presented with 8 days of generalized abdom-
inal pain, body aches, sore throat, and fatigue. She was in no
acute distress, with a pulse of 103 bpm, BP 113/71 mmHg,
RR 18, and T 36.6°C, with 97% 02 saturation on room air. Her
physical exam revealed generalized abdominal discomfort
with no focality, guarding, or rigidity. Specifically, her abdomi-
nal exam demonstrated a negative clinical Murphy’s sign and
no tenderness at McBurney’s point. Relevant laboratory stud-
ies from this initial visit included an aspartate aminotransfer-
ase (AST) level of 105 IU/L (reference range 13-39 IU/L), ala-
nine aminotransferase (ALT) level of 80 IU/L (reference range
7-52 I1U/L), alkaline phosphatase level of 174 IU/L (reference
range 38-126 IU/L), total bilirubin level of 4.8 mg/dL (reference
range 0.3-1.0 mg/dL), and positive anti-nuclear and anti-cap-
sid antigen IgM antibodies against Epstein-Barr virus. A com-
plete blood count (CBC) did not show any evidence of leuko-
cytosis or leukopenia, anemia, or thrombocytopenia. Her urine
pregnancy test was negative and urinalysis showed trace lev-
els of urine bilirubin. An abdominal ultrasound (US) was per-
formed and showed mild splenomegaly. She was discharged
home with supportive care and instructions to refrain from
sports/physical contact for 6 weeks.

The patient returned to the Emergency Department 1 week
later complaining of worsening abdominal pain, specifically in
her right upper quadrant, as well as generalized itching and
her “eyes turning yellow.” Her vital signs revealed a pulse of
117 bpm, BP 137/90 mmHg, RR 18, and T 36.8°C with 100%
02 saturation on room air. Her physical exam was notable for
scleral icterus as well as right upper quadrant and left lower
quadrant abdominal tenderness, including a positive clinical
Murphy’s sign. Relevant laboratory studies during this subse-
quent encounter were significant for elevations in her hepatic
function levels compared to her visit 1 week prior. During this
second visit, the patient had an AST level of 169 IU/L, ALT lev-
el of 1511U/L, alkaline phosphatase level of 324 IU/L, and to-
tal bilirubin of 7.6 mg/dL. Her urine pregnancy test was again
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Figure 1. Coronal multiplanar reformat (MPR) from a CT
abdomen and pelvis with intravenous contrast,
demonstrates splenomegaly with a craniocaudal
dimension of 15 cm and mild hepatomegaly with a
craniocaudal dimension of 21 cm. In addition, there
is a single small gall stone demonstrated (arrow).
Appendix was absent.

negative and urinalysis showed presence of bilirubin. The pa-
tient was admitted and additional laboratory tests were or-
dered, revealing an elevated gamma-glutamyl transferase (GGT)
level of 214 |U/L (reference range 8-23 1U/L), lactate dehydro-
genase (LDH) level of 534 IU/L (reference range 105-223 IU/L),
and partial thromboplastin time (PTT) of 49.8 seconds (refer-
ence range 25-35 seconds). Her prothrombin time (PT) was nor-
mal at 12.5 seconds (reference 10-12.5 seconds) and her CBC
did not reveal evidence of leukocytosis or leukopenia, anemia,
or thrombocytopenia. A computed tomography (CT) scan of
the abdomen and pelvis showed cholelithiasis with mild gall-
bladder wall thickening and periportal edema within the liver
(Figure 1). No hepatic lesions were noted. An abdominal ultra-
sound (Figure 2) showed progressive splenomegaly as well as
small cholelithiasis with gallbladder wall thickening of almost
4 mm (normal gallbladder wall thickness <3 mm) with com-
mon bile duct (CBD) diameter measuring 3mm (normal CBD
diameter <4 mm). A magnetic resonance cholangiopancrea-
tography (MRCP) showed periportal edema and fluid within
the gallbladder fossa, which was thought to be more consis-
tent with hepatocyte dysfunction than cholecystitis. The CBD
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Figure 2. Single image from a right upper quadrant ultrasound
centered on the gall bladder demonstrates mild gall
bladder wall thickening, measuring 4 mm, without
pericholecystic free fluid. The sonographic Murphy’s
sign was absent. No definitive gallstones visualized.

was again non-dilated, consistent with the US findings. A hep-
atobiliary iminodiacetic acid (HIDA) scan was then performed
on day 2 of admission and re-demonstrated the patient’s he-
patocyte dysfunction with delayed hepatic clearance of trac-
er (Figure 3). There was no abnormal filling of the gallbladder
noted, which would be seen in acute calculous cholecystitis.
Further workup including human immunodeficiency virus (HIV)
testing, viral hepatitis panels, and testing for diseases such
as systemic lupus erythematosus (SLE) and alpha-1 antitryp-
sin deficiency were negative. The patient was observed with

supportive care, including intravenous hydration and ursodi-
ol for pruritus. Her transaminases and liver function tests be-
gan to trend downwards, and she was discharged home after
a 3-day stay in the hospital. The patient had close follow-up
with her primary care physician, and 3 months later was not-
ed to have complete resolution of her symptoms and normal
hepatic function test results.

Discussion

Epstein-Barr Virus, also known as EBV or HHV-4, is a member
of the Herpesviridae family and is estimated to have infect-
ed over 90% of all people worldwide [1]. It is primarily trans-
mitted via body fluids and although the symptoms of being
infected may be unpleasant, it almost always involves a be-
nign self-limiting course of body aches, sore throat, fatigue,
and eventual recovery. Serious complications are rare, with
the most common being upper airway obstruction (1-3.5%),
splenic rupture (0.1-0.5%), and a wide range of lymphoprolif-
erative cancers (accounting for roughly 1% of all cancers) [2,3].

Transaminitis is relatively common in acute EBV infections, oc-
curring in up to 80% of clinical presentations. However, clin-
ical jaundice is rare and is present in only about 5% of in-
fections [4]. There are 3 main types of jaundice: pre-hepatic,
hepatocellular, and obstructive. Pre-hepatic jaundice usually
involves predominantly elevated unconjugated bilirubin lev-
els from some type of blood dyscrasia (such as hemolytic ane-
mia), leading to hemolysis and subsequent increased bilirubin
production. Hepatocellular jaundice typically has both elevated

Figure 3. (A-D). Secondary captures from a hepatobiliary scan following the IV administration of 8.4 mCi Tc99m mebrofenin. (A) The
immediate image demonstrates blood flow and expected hepatic uptake. (B) The 20-minute image demonstrates persistent
blood pool activity beyond 15 minutes, best seen within the heart (arrow) and iliac vessels (arrowhead). (C) The gallbladder is
visualized prior to 60 minutes on the 40-minute image. (D) The 90-minute image shows small bowel activity. In the absence
of a high-grade obstruction, the persistent blood pool activity is suggestive of hepatocellular dysfunction.
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Table 1. Laboratory values differentiating between the 3 major types of jaundice (pre-hepatic, intra-hepatic, and post-hepatic).

Pre-hepatic jaundice

(hemolysis)

Intra-hepatic jaundice
(infection, congenital
abnormality, medication

Post-hepatic jaundice
(cholelithiasis/obstruction)

Total bilirubin 1
(normal=0.3-1.0 mg/dL)

Conjugated bilirubin
(normal=0.0-0.2 mg/dL)

Unconjugated bilirubin 1
(normal=0.2-0.8 mg/dL)

AST and ALT
(normal AST & ALT=typically <40 IU/L)

Alk Phos
(normal=38-126 IU/L)

GGT
(normal=8-23 IU/L)

Urine bilirubin
(normal=absent)

effects, etc.)
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conjugated and unconjugated bilirubin levels and is the result
of hepatic dysfunction such as from infection or medications.
Post-hepatic or obstructive jaundice mainly involves an ele-
vation in conjugated bilirubin levels and is due to faulty ex-
cretion of bile from the biliary tract, most commonly from a
gallstone. The differences in laboratory values among these 3
types of jaundice are highlighted in Table 1. Our patient was
noted to have a non-concerning complete blood count, with
no evidence of hemolysis, making pre-hepatic jaundice unlike-
ly and limiting the etiology of her jaundice to either hepato-
cellular or obstructive in nature.

The HIDA scan is considered the most accurate imaging mo-
dality for the diagnosis of acute calculous cholecystitis, with
a sensitivity of ~98% and specificity of ~95%, and was per-
formed in this case to help determine the etiology of the pa-
tient’s gallbladder pathology and to subsequently rule-in or
rule-out obstructive jaundice [5]. In this test, the patient is in-
jected with a radiographic tracer labeled with technetium-99.
The specific tracer used is normally metabolized by the liver
and excreted in the bile. Photographs are intermittently taken
after tracer injection with a scintillation camera to track the
clearance of tracer. In cases of biliary obstruction, most com-
monly seen in acute calculous cholecystitis, we would expect
there to be no filling of the gallbladder with tracer visualiza-
tion in the CBD (representing an obstructing gallstone in the
CBD). A gallbladder ejection fraction is also able to be calculat-
ed from the transit time of the tracer via the pictures taken; a
value <35% is considered diagnostic for primary gallbladder dis-
ease. In our patient’s HIDA scan, there was no abnormal filling
of the gallbladder, but there was delayed hepatic clearance of
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tracer. She was also noted to have a normal gallbladder ejec-
tion fraction above 35%. Given her findings of normal gallblad-
der filling with tracer and normal gallbladder ejection fraction,
this made acute calculous cholecystitis an unlikely diagnosis,
meaning her jaundice was likely due to hepatocellular injury
as opposed to obstructive jaundice. Furthermore, the evidence
of delayed hepatic clearing of tracer with normal visualization
of the gallbladder helped confirm the hypothesis that her gall-
bladder injury was in fact due to hepatocellular dysfunction as
a result of her EBV infection.

This important distinction between hepatocellular dysfunction
and an obstructive etiology influenced the decision to pursue
a conservative management approach, although the clinical
setting mimicked an acute surgical abdomen. The constella-
tion of right upper quadrant abdominal pain with congruent
tenderness, abnormal liver function tests, and cholelithiasis
with gall bladder wall thickening on US is consistent with typ-
ical acute calculous cholecystitis. Transaminitis and elevations
in unconjugated and conjugated bilirubin as well as alkaline
phosphatase are seen in both hepatocellular and obstructive
jaundice. The absence of CBD dilatation or obstruction on US
and MRCP in conjunction with normal gallbladder visualization
and hepatocyte dysfunction on HIDA scan helped rule-out bil-
iary obstruction and subsequently confirm the hepatocellular
etiology of the patient’s gallbladder pathology and jaundice.

Although our patient did not have acute calculous cholecys-
titis, she did have some type of gallbladder pathology, as evi-
denced by gallbladder wall thickening on her ultrasound and
MRCP. Acute acalculous cholecystitis (AAC) occurs in up to 10%

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Harvey K.G. et al:
Epstein-Barr virus causing clinical jaundice and acute acalculous cholecystitis in...
© Am J Case Rep, 2021; 22: €932285

of cases of acute cholecystitis and can have multiple poten-
tial etiologies, such as severe infection or sepsis, trauma, sur-
gery, or systemic diseases. As indicated by its name, AAC has
no physical obstructing etiology, or calculous, causing chole-
cystitis. Treating the underlying illness or disease process that
led to the development of AAC is seen as the best therapy in
addressing this type of cholecystitis. The first reported case
in Scandinavia of EBV infection complicated by AAC was de-
scribed by Agergaard et al in a 34-year-old woman who also
initially presented with symptoms typical of infectious mono-
nucleosis and tested positive for EBV antibodies [6]. Their pa-
tient was found to have abnormal hepatic function testing,
similar to our patient, and also underwent abdominal US,
which showed evidence of acute cholecystitis with gallblad-
der wall thickening, but no cholelithiasis. She was thought to
have AAC secondary to EBV infection. She was given antibiot-
ics for a suspected gastroenteritis and pneumonia and made
a full recovery with normalization of hepatic function testing
and no surgical intervention. Agergaard et al performed a lit-
erature review of 26 cases of AAC and found no difference in
clinical course between patients who received antibiotics and
those who did not. Only 1 patient required surgery. We present
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a case similar to theirs in a younger female patient and also
demonstrate how additional testing such as HIDA scanning
can further aid in the potentially difficult diagnosis.

Conclusions

This case highlights an atypical complication of EBV infection
and subsequently an atypical presentation of jaundice. In the
presence of active EBV infection, elevations in liver function
tests should prompt the physician to consider viral-induced he-
patocellular injury. This hepatocellular injury can lead to gall-
bladder pathology, causing acute acalculous cholecystitis and
mimicking a surgical abdomen. Recognition and awareness of
this by the bedside clinician as well as the surgeon can aid in
the diagnosis and may avoid an unnecessary surgery.

Declaration of Figures’ Authenticity

All figures submitted have been created by the authors, who
confirm that the images are original with no duplication and
have not been previously published in whole or in part.

4. Herold J, Grimaldo F. Epstein-Barr virus-induced jaundice. Clin Pract Cases
Emerg Med. 2020;4(1):69-71

5. Weismann HS, Frank MS, Bernstein LH, Freeman LM. Rapid and accurate
diagnosis of acute cholecystitis with 99mTc-HIDA cholescintigraphy. Am )
Roentgenol. 1979;132(4):523-28

6. Agergaard J, Larsen CS. Acute acalculous cholecystitis in a patient with pri-
mary Epstein-Barr virus infection: A case report and literature review. Int
Infect Dis. 2015;35:67-72

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



