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SUMMARY
A 52-year-old woman presented with a 1-week history
of recurrent fevers and joint pains accompanied by
abdominal and low back discomfort. She has a history of
hypoparathyroidism and is on calcium supplements.
Physical examination revealed fever and tachycardia.
The rest of the examination was normal. Laboratory tests
showed newly increased transaminase activity. Serum
bilirubin and prothrombin time were normal. She was
admitted for evaluation of acute hepatitis. Serology for
hepatitis A, B, C and HIV were negative. Her serum
acetaminophen and alcohol were undetected. Abdominal
imaging was normal. Cultures were sterile. Additional
tests for uncommon viral hepatitis included herpes
simplex virus, cytomegalovirus and Epstein-Barr virus.
Liver biopsy revealed non-specific inflammation.
Subsequently, cytomegalovirus serology showed an IgM
positive and negative IgG titre. Cytomegalovirus DNA
qualitative PCR was also positive. No antiviral
medication was given. She continued to have
intermittent daily fever but reported no associated
symptoms. She was discharged 9 days after admission in
stable condition per her request with the advice to
follow-up in the clinic in 1 week. Her serum hepatic
profile returned to normal and she reported no more
episodes of fever. Repeated titres of cytomegalovirus
serology showed seroconversion.

BACKGROUND
This paper reports acute cytomegalovirus hepatitis.
Infection with cytomegalovirus is an unusual cause
of acute infectious hepatitis in an immunocompetent
adult. Thus, cytomegalovirus hepatitis should be
considered in the differential diagnosis in immuno-
competent paticipants presenting with non-specific
prodromal symptoms and unexplained hepatitis.

CASE PRESENTATION
A 52-year-old Hispanic woman presented with a
1-week history of recurrent fevers, non-specific
muscle and joint pain accompanied by abdominal
and low back discomfort. She has a medical history
of hypoparathyroidism and is maintained on
calcium supplements. There were no headaches,
cough, colds, sore throat, diarrhoea, nausea or
vomiting. She denied any history of travelling
outside of New York City or the USA. She lived
with her husband in a monogamous relationship
with no pets at home. She worked as an assistant
third-grade teacher and denied sick contacts at
work or home. Family and surgical history were
unremarkable. She denied smoking, alcohol and
drug use. Physical examination revealed a

temperature of 102°F, pulse rate 100 bpm and
normal blood pressure. The rest of her physical
examination was unremarkable.

INVESTIGATIONS
Initial laboratory tests included normal complete
blood count, chemistry and urinalysis. The serum
liver profile revealed newly increased liver-associated
enzymes; serum aspartate aminotransferase of
739 U/L (normal value 15–37 U/L), serum alanine
aminotransferase 955 U/L (normal value 30–65 U/L)
and serum alkaline phosphatase 170 U/L (normal
value 50–136 U/L). Her serum bilirubin and pro-
thrombin time were normal along with chest X-ray.
She was admitted to the hospital for evaluation of
acute hepatitis. Hepatitis A, B and C serologies were
all non-reactive. Serum acetaminophen, alcohol and
HIV RNA were undetected. Her hepatobiliary ultra-
sound, abdominal and chest CT scans were normal.
Echocardiogram showed no vegetations.
Following admission, she developed diarrhoea

which resolved spontaneously. She continued to have
temperature spikes ranging from 102°F to 104°F
despite antipyretics. Blood, urine and stool cultures
yielded no pathogens. As she presented with recur-
rent fevers and joint pains, connective tissue disease,
autoimmune and acute metabolic disorders asso-
ciated with hepatitis were considered. Additional
workup to rule out systemic lupus erythematosus,
autoimmune hepatitis, immune cholangitis and
Wilson’s disease included antinuclear antibody, anti-
smooth muscle antibody, liver-kidney microsomal
antibody, antimitochondrial antibody and ceruloplas-
min level, which were all negative. Markers of inflam-
mation were all elevated such as erythrocyte
sedimentation rate was 110 mm/hr (normal value
0–30 mm/hr), C reactive protein was 119 mg/L
(normal value 0.2–3.0 mg/L), and ferritin was 2248
ng/mL (normal value 10–290 ng/mL). Additional
tests for viral hepatitis due to herpes simplex virus,
cytomegalovirus and Epstein-Barr virus were subse-
quently ordered. She continued to have fever and the
activity of her liver enzymes remained high. Thus, in
consultation with gastroenterologist, a percutaneous
liver biopsy was performed to rule out granuloma-
tous hepatitis. Liver biopsy revealed non-specific
inflammation with no granulomata (figure 1).
Cytomegalovirus antigen immunohistochemistry was
not requested at the time of the biopsy. Subsequently,
her cytomegalovirus serology showed positive with
an IgM titre of 2.15 (normal range 0–0.89) and IgG
titre of 0.08 (normal range 0–0.9). Cytomegalovirus
DNA qualitative PCR is also positive. Herpes simplex
and Epstein-Barr virus tests showed negative.
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TREATMENT
On consultation with an infectious disease specialist, no antiviral
was given and patient was managed conservatively with an anti-
pyretic, intravenous hydration and monitoring of liver function
and fever pattern.

OUTCOME AND FOLLOW-UP
Her serum liver-associated enzyme activity slowly trended
down. However, she continued to have intermittent fever with
Tmax of 102°F and no associated symptoms. She was dis-
charged after 9 days of hospitalisation in stable condition at her
request with the advice to follow-up in the clinic in 1 week. Her
fever resolved and repeat hepatic profile showed serum aspartate
aminotransferase of 38 IU/L, serum alanine aminotransferase of
31 IU/L and serum alkaline phosphatase 73 IU/L. She reported
complete resolution of her fever. Repeated titres of cytomegalo-
virus IgM and IgG performed at 1 and 2 weeks after discharge
were 5.80 and 2.31, and 4.94 and 2.53, respectively, consistent
with seroconversion. Three months after hospitalisation, she
continued to be doing well and her hepatic enzymes have
remained normal.

DISCUSSION
Cytomegalovirus is a double-stranded viral DNA and is a
member of the family Herpesviridae. It is a well-documented
infection in an immunocompromised host. However, there are
limited reports in immunocompetent individuals as it is typically
asymptomatic and often discovered incidentally on routine
testing. As in immunocompromised participants, clinical mani-
festations of cytomegalovirus infection in an immunocompetent
adults can range from an infectious mononucleosis-like illness1 2

to a multisystem disease involving the genitourinary,3 cardiovas-
cular,4 digestive5 or the central nervous system.3 6 In the
immunocompetent state, severe disease develops via acquisition
of primary cytomegalovirus infection. In contrast, infection can
develop in the immunocompromised state through reactivation
of latent disease as well as the acquisition of primary cyto-
megalovirus infection. In a systematic review of immunocompe-
tent patients with cytomegalovirus infection, it was reported

that the colon and rectum were the most common primary
sites.7 Liver involvement is rare and can vary from tender hep-
atomegaly to fulminant hepatic failure.1 8 Acute cytomegalo-
virus hepatitis, though unusual, has been reported in
immunocompetent adults.1 3 4 6 8 Table 1 provides a summary
of PubMed accessible cases of acute cytomegalovirus hepatitis in
immunocompetent adults. All cases presented with a non-
specific prodromal state. Thus, cytomegalovirus hepatitis should
be included as an important differential diagnosis in an
immunocompetent individuals presenting with a non-specific
prodromal symptoms and unexplained hepatitis.

Immunocompetent adults are defined as participants without
congenital or acquired immunodeficiency states including cancer,
transplant recipients, pregnancy and those who are not on
immunosuppressive therapy.5 The factors that determine the
course of cytomegalovirus infection in immunocompetent adults
is unclear but host factors probably play a major role, given the
limited genetic variability of strains of cytomegalovirus.

Cytomegalovirus has a high seroprevalence (40–100%) in the
general population,5 suggesting high rates of subclinical infec-
tions. Adult infections are spread through close contact; sources
include oropharyngeal secretions, urine, cervical or vaginal
secretions, sperm, breast milk and blood. It can also be transmit-
ted iatrogenically through blood, bone marrow and solid organ
transplants.2 Of note, horizontal spread has been documented
in day care settings5 and is the probable route of transmission in
our patient.

Cytomegalovirus infection can be detected by multiple
means. It can be diagnosed by a positive anticytomegalovirus
IgM or a fourfold increase in IgG titre, isolation of virus in a
culture, via qualitative or quantitative PCR, immunofluorescent
assay of cytomegalovirus pp65 antigen in blood or in situ
hybridisation and by cytopathology showing the ‘owl’s eye’
intracellular inclusion or positive immunohistochemical staining
of the cytomegalovirus antigen. In liver biopsy specimen of
immunocompetent patients, the finding of typical cytomegalo-
virus nuclear inclusions and immunohistochemical staining for
cytomegalovirus antigen may be absent in acute cytomegalovirus
hepatitis as previously reported.9 The pathogenesis behind these

Figure 1 Liver histology on H&E staining (×100) from a percutaneous liver biopsy obtained on day 8 of hospitalisation in a patient with
unexplained hepatitis. The arrow shows an area of periportal and lobular inflammation. At ×400 magnification, the area of periportal inflammation
can be identified being comprised of mononuclear cells. No cytomegalovirus inclusion bodies were identified.
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Table 1 A summary of cases of cytomegalovirus hepatitis in immunocompetent patients

Case 11 Case 21 Case 31 Case 43 Case 54 Case 66 Case 78 Our patient

Age/sex/ethnicity 22 Male Asian 26 Male Asian 32 Male Asian 16 Male Asian 32 Male Hispanic 19 Female Asian 39 Female Asian 53 Female Hispanic
Presentation Jaundice with prior

mononucleosis-like
prodromal symptoms

Jaundice with prior
mononucleosis-like
prodromal symptoms

Jaundice with prior
mononucleosis-like
prodromal symptoms

Comatose, convulsions
and renal failure with
prior fever and altered
mental status

Pleuritic chest pain with
non-specific prodromal
symptoms on
presentation

Fatigue with pain and
numbness of limbs with
prior upper respiratory tract
symptoms

Semicomatose with
persistent fever that was
initially treated for possible
urinary tract infection

Recurrent fever with
prior non-specific
prodromal-like
symptoms

Peak ALT IU/L
recorded

1502 2937 2711 1200 1178 303.8 2897 955

Peak AST IU/L
recorded

Not documented Not documented Not documented 1003 678 106.3 2349 739

Peak ALP IU/L
recorded

Not documented Not documented Not documented 120 Normal Not documented 196 170

Prothrombin time
(seconds) or activity
(%) recorded

19 s 16 s 14 s 11 s 48% Not documented 19.9% 10.9 s

Total bilirubin mg/
dL recorded

9.4 22.9 17.9 1.1 Normal Not documented 18.3 0.60

Diagnosis Serum anti-CMV IgM + Serum anti-CMV IgM + Serum anti-CMV IgM + Serum anti-CMV IgM
+and DNA qualitative
PCR+in serum and CSF

Serum anti-CMV IgM
+and+serum pp65
antigeneamia

Serum anti-CMV IgM + Serum CMV antigen +,
serum DNA qualitative PCR
+and+CMV antigen stain on
liver biopsy

Serum anti-CMV IgM
+and serum DNA
qualitative PCR+

Treatment Conservative no antiviral Conservative no antiviral Conservative no antiviral Acyclovir Valganciclovir Intravenous immunoglobulin
no antiviral

Ganciclovir liver transplant Conservative no
antiviral

Recovery time in
weeks

6 9 5 3 4–5 4 12 2

Complication No No No No No No No No

ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate aminotransferase; CSF, cerebrospinal fluid; CMV, cytomegalovirus.
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findings is thought to be active destruction of infected cells by
the immunocompetent cellular immune system. In our patient,
the liver biopsy showed periportal and lobular inflammation of
predominantly mononuclear cells, and there was minimal
hepatic necrosis with no cytomegalovirus inclusion bodies seen.
The diagnosis of acute cytomegalovirus hepatitis was made by
positive cytomegalovirus serology and PCR with elevation of
the liver-associated enzymes.

Guidelines for the treatment of cytomegalovirus hepatitis in
immunocompetent adults have not been published.7 Available
literature suggests that antiviral therapy is reserved for severe
cases and life-threatening conditions.3 4 7 8 Treatment should
proceed in an individualised manner, weighing the risks of
medication adverse effects versus the benefits of improving
disease outcome.

Learning points

▸ Cytomegalovirus hepatitis is an important differential
diagnosis in immunocompetent adults presenting with a
non-specific prodromal symptoms and unexplained hepatitis.

▸ Fever and hepatitis in immunocompetent adults are usually
attributed to the common hepatotrophic viruses, namely
hepatitis A, B and C; however, viral hepatitides such as
cytomegalovirus can also cause severe hepatitis.

▸ Diagnosis of cytomegalovirus infection can be performed
through multiple means. However, the typical findings of
cytomegalovirus nuclear inclusions and immunohistochemical
staining for cytomegalovirus antigen in the liver biopsy
specimens of immunocompetent patients may be absent,
possibly due to active destruction of infected cells by the
immunocompetent cellular immune system.

▸ Antiviral treatment for cytomegalovirus hepatitis in
immunocompetent adults is reserved for severe cases and in
life-threatening conditions. Treatment should be
individualised, weighing the risks of medication adverse
effects versus the benefits of improving disease outcome as
some patients respond to conservative therapy.
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