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Case Report

Acute fatal necrotizing hemorrhagic encephalitis
caused by Epstein-Barr virus in a young adult
immunocompetent man
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Epstein-Barr Virus (EBV) encephalitis is a rare (<1%) and generally self-
limited disease with few sequelae. This neurological complication has been
reported almost exclusively in the course of acute primary infection and in
paediatric patients. We describe a case of a young adult immunocompetent
man who developed an acute fatal necrotizing haemorrhagic encephalitis as
the only manifestation of an acute EBV infection. EBV-DNA was tested posi-
tive in several CSF samples by qualitative and quantitative PCR. Serological
profile showed: absence of IgM against Viral Capsid Antigen (VCA) in three
different consecutive samples, presence of IgG against VCA and IgG serocon-
version for Epstein Barr Nuclear Antigen (EBNA). EBV-DNA was detected by
qualitative PCR in autoptic brain material. Clinical course was not influenced
by antiviral therapy with acyclovir. In conclusion to our knowledge, this is
the only case of acute necrotizing haemorrhagic EBV encephalitis with a fatal
outcome, in an adult immunocompetent man. Journal of NeuroVirology (2004)
10, 414–417.
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Epstein-Barr virus (EBV) has been associated in rare
cases (<1%) with a variety of central nervous sys-
tem (CSN) manifestations such as transverse myelitis,
meningitis, cerebellitis, and encephalitis (Connelly
and De Witt, 1994; Hausler et al, 2002). These neuro-
logical complications have been reported almost ex-
clusively in the course of acute primary infections,
usually in pediatric patients (Domachowske et al,
1996).

Most often neurological disturbances accompany
the classic clinical picture of infectious mononucle-
osis; occasionally they are the first or the only clini-
cal manifestation of EBV infection (Silverstein et al,
1972; Grose et al, 1975).

In general, encephalitis caused by EBV has been
considered a self-limited illness, with a mild course,
and usually associated with a complete recovery at
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least in immunocompetent patients (Bernstein and
Wolf, 1950; Todman 1983).

Here we describe a case of a young immuno-
competent adult man who developed a fatal acute
necrotizing hemorrhagic encephalitis as the only
manifestation of an acute EBV infection with atyp-
ical EBV-specific antibodies pattern.

Case report

On November 7, 2001, a 28-year-old, previously
healthy man was admitted to our clinic because
of a 2-day history of fever, bilateral frontotemporal
headache, mental confusion, and projectile vomiting.
The patient was born in Tunisia and had been liv-
ing in Saudi Arabia until 3 months before admission,
when he moved to Italy. The patient’s history was
collected thanks to the translation (English-Arabian)
of his partner because the patient did not speak nor
understand Italian or English.

Evaluation of the patient’s medical history dis-
closed no relevant abnormal findings. At the time
of admission the physical examination revealed
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mental confusion, neck stiffness, disorientation, hep-
atomegaly, and splenomegaly. There were no lym-
phadenopathy or pharyngitis.

His vital signs were as follows: temperature 38◦C;
blood pressure 110/70; pulse rate 76 beats/min, and
respiratory rate 20 breaths/min. Erythrocyte sedi-
mentation rate was 11 mm/h, C-reactive protein con-
centration was 0.4 mg/L. White blood cell were
4,300/mm3 and differential white count was N 72%,
L 18%, M 6%, E 3%, B 1%; no atypical lymphocytes
were seen. Hepatocellular enzymes (aspartate amino-
transferase, alanine aminotransferase, and lactic de-
hydrogenase) were elevated (three times the upper
limit of normal). Immunoglobuline profile showed
IgG 545 (range 751–1560), IgA 191 (range 82–453),
IgM 53 (range 46–304). IgG subclasses analysis was
not performed.

Lymphocyte subsets tested by flow cytome-
try (FACSCalibur, Becton Dickinson) were CD3+
85% (range 55%–84%), 633 cells/μl (range 690–
2540 cells/μl); CD4+ 47% (range 31%–60%), 372
cells/μl (range 410–1590 cells/μl); CD8+ 35% (range
13%–41%), 250 cells/μl (range 190–1140 cells/μl).
Antibodies to HIV1/2 and plasma HIV1 RNA
(Cobas Amplicor HIV-1 Monitor; Roche) were tested
negative.

Analysis of a cerebro spinal fluid (CSF) sample,
performed at the time of admission, showed a white
blood cell (WBC) count of 24 cells/ml (90% mononu-
clear cells), a protein level of 65 mg/dl, and a glucose
level of 51 mg/dl. CSF was found to be negative for
bacteria, mycobacteria, and fungi.

A brain MR done on admission showed multiple
focal areas of increased signal on T2-weighted imag-
ing sequences on bilateral temporal lobes. There were
also signs of hemorrhage within the lesions on left
thalamus, parahippocampal, and peri-insular left ar-
eas (Figure 1).

Figure 1 Brain imaging of the patient (MRI, T2-weighted FLAIR),
8 days after admission, showing multiple focal areas of increased
signal with hemorrhagic component within the lesions.

CSF was found to be positive for EBV DNA and neg-
ative for herpes simplex virus (HSV1, HSV2), cyto-
megalovirus (CMV), varicella-zoster virus (VZV), hu-
man herpesvirus (HHV)6 DNAs by commercially
available polymerase chain reaction (PCR) (Herpes
Consensus; ARGENE-Biosoft). A plasma sample was
tested negative for all herpesviruses DNA. On admis-
sion, serum antibodies to viral capsid antigen (VCA)
measured by immunofluorescence assay revealed ab-
sence of immunoglobulin (Ig)M and presence of IgG
at titer of 1280; antibodies to virus-associated nuclear
antigen (EBNA) were absent.

On day 2 of hospitalization, treatment with acy-
clovir was started (10 mg/kg twice daily, intravenous
[i.v.]). Because of deterioration of mental status, de-
spite therapy, on day 11 of hospitalization, dexam-
ethasone (4 mg four times daily, i.v.) and foscarnet
(90 mg/kg twice daily, i.v.) were given.

The patient initially improved and on day 20 of
hospitalization he was alert, able to concentrate and
to memorize, and to normally relate with the hospital
personnel. Antiviral drugs (acyclovir, foscarnet) and
dexamethasone were given until December 5, 2002.

On January 5, 2003, 30 days after antiviral and
steroid therapy withdrawal, the patient gradually
worsened with drowsiness, disinhibition, mental
confusion. A brain magnetic resonance imaging
(MRI) done on January 22, 2003, showed remarkable
increase of supratentorial lesions in the grey matter,
with clear hemorrhagic component, and lesions of
thalamus, right lenticular nucleus, cerebellar cortex;
angiographic sequences were normal (Figure 2). At
this time serum antibodies to VCA measured by imm-
nunofluorescence assay confirmed the IgM absence
and IgG presence at titer of 1280. There was appear-
ance of antibodies to EBNA, and EBV VCA IgG avid-
ity test was 68.9%. The patient’s serological data are
summarized in Table 1.

On January 22, 2003, dexamethasone (4 mg four
times daily, i.v.) and foscarnet (90 mg/kg twice daily,
i.v.) were started again. However, his neurological
conditions continued to deteriorate and he developed
generalized seizures. On February 5, 2003, foscarnet
was replaced by gancyclovir (5 mg/kg twice daily).

Nevertheless, his conditions did not improve and
the patient fell into deep coma.

On February 14, 2003, CSF showed 10/mm3

mononuclear cells. The CSF was found to be positive

Table 1 Patient’s serological data

Date of test

Nov. 15, 2002 Dec. 12, 2002 Jan. 21, 2003

VCA-IgG (IFI) 1280 1280 1280
VCA-IgM (IFA) Neg Neg Neg
VCA-IgG (avidity) 45.7% 46.35% 68.9%
EBNA-IgG Neg Neg Pos (serum

and CSF)
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Figure 2 Brain imaging of patient (MRI, T2-weighted FLAIR), 75 days after admission, revealing relevant increase of supratentorial
lesions, with clear hemorrhagic component.

for EBV DNA (26,500 copies/ml) by real time PCR
(Q-EBV Ampli-Mix; Amplimedical s.p.a.) performed
at the Virology Laboratory of Istituto Nazionale per
le Malattie Infettive Lazzaro Spallanzani of Rome.
Moreover, for the first time, and despite antiviral
treatment, a plasma sample was found to be positive
for EBV DNA by qualitative PCR.

The patient died on February 20, 2003. Au-
topsy was performed. The diagnosis of necrotizing-
hemorrhagic meningoencephalitis with multiple foci
was confirmed (Figure 3a, b); EBV DNA was detected
by qualitative PCR in autoptic brain material.

Discussion

EBV encephalitis is a rare but generally benign,
self-limited disease, with few sequelae, even in
patients who exhibit severe impairment on pre-
sentation (Scully, 1974). The pathogenesis of EBV

Figure 3 Autoptic brain material of patient (EE, 40×). (a) Perivascular mononuclear infiltrates; (b) mononuclear infiltrates with a necrotic-
hemorrhagic focus below.

meningoencephalitis has been ascribed either to a
mechanism of postinfectious encephalitis (Tardieu
et al, 1984; Bray et al, 1992), or to a direct infection of
the CNS (Halsted and Chang, 1979; Schiff, 1982).
In our patient, the detection of EBV DNA both in
CSF and in brain autoptic material confirms the di-
rect CNS invasion. Three major histopathological
patterns of EBV encephalitis have been reported:
(a) acute demyelinating encephalomyelitis; (b) en-
cephalitis with perivascular mononuclear infiltrates
and occasional viral inclusions in cortical and sub-
cortical cells, and (c) edematous-hemorrhagic en-
cephalitis (Hausler et al, 2002). In particular, EBV
encephalitis with an edematous-hemorrhagic pattern
similar to that of our case has been only occasionally
described during an acute primary infection, or in
pediatric patients (Hausler et al, 2002).

Our patient was a young, healthy male, with no
apparent congenital or acquired immunodeficiency.
The only apparent immunologic anomaly we found
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was a mild quantitative IgG deficit, which was de-
tected on admission and confirmed after 1 month.
In both occasions IgM and IgA values were normal.
However, his EBV-specific antibody pattern, with
VCA IgG positive, VCA IgM negative, confirmed in
three different consecutive samples, was atypical for
a primary infection. On the other hand, EBNA IgG
seroconversion and the low VCA IgG avidity strongly
support a primary infection.

In our patient, the clinical course was only tran-
sitorily influenced by antiviral therapy, which never
caused a viral DNA disappearance.

Acyclovir administration in the early stages of
infectious mononucleosis can reduce pharyngeal
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