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Herpes Simplex Encephalitis Complicated by Cerebral
Hemorrhage during Acyclovir Therapy

Yukinori Harada and Yuuta Hara

Abstract

Herpes simplex encephalitis (HSE) can be complicated by adverse events in the acute phase. We herein
present the case of a 71-year-old woman with HSE complicated by cerebral hemorrhage. She presented with
acute deterioration of consciousness and fever and was diagnosed with HSE based on the detection of herpes

simplex virus-1 in the cerebrospinal fluid by a polymerase chain reaction. The cerebral hemorrhage developed

during acyclovir therapy; however, its diagnosis was delayed for 2 days. After the conservative treatment of
the cerebral hemorrhage, the patient made a near-complete recovery. Cerebral hemorrhage should be consid-

ered as an acute-phase complication of HSE.
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Introduction

Case Report

Without appropriate management, Herpes simplex en-
cephalitis (HSE) is a potentially fatal disease (1). The mor-
tality and morbidity rates remain high, even when an early
diagnosis is made based on the detection of the herpes sim-
plex virus (HSV) in the cerebrospinal fluid (CSF) by a po-
lymerase chain reaction (PCR), and despite the advent of
acyclovir therapy (2). In particular, the acute-phase mortality
and long-term outcome in patients with severe HSE remain
major concerns (3). Although the severity and poor out-
comes of HSE are mostly associated with acute-phase com-
plications (2, 3), these important adverse events are not well
understood because of the low frequency of the condition
and the paucity of reported cases. This lack of understand-
ing may contribute to a lack of awareness by clinicians and,
consequently, to the poor outcomes of patients with HSE.
We herein report the case of a patient with HSE that was
complicated by cerebral hemorrhage (the diagnosis of which
was delayed), which developed at the end of 2 weeks of
acyclovir therapy.

A T1-year-old woman was admitted to our hospital in a
state of unconsciousness following fever and headache. She
experienced epigastric discomfort and dizziness 8 days be-
fore admission and gradually lost her appetite. Two days
later, she developed a fever of 38.2°C, headache, and nau-
sea. She was evaluated twice by the outpatient service of
our hospital for fever and was prescribed acetaminophen
both times. However, in addition to the persistence of fever
and headache, there was an acute worsening of her state of
consciousness on the day of admission, and she was trans-
ported to our emergency department by ambulance. The pa-
tient was placed under observation for 4 years at another
hospital due to the presence of an unruptured aneurysm of
the right middle cerebral artery. In addition, she had under-
gone bilateral cataract surgery 3 years previously. She had
no medical history of immunodeficiency. There was no fam-
ily history of sudden death or intracranial hemorrhage. She
was not taking any regular medications. The patient was a
non-smoker and did not regularly consume alcohol.

On physical examination, her Glasgow coma scale (GCS)
score was E1VIM4, her body temperature was 38.8°C, her
blood pressure was 116/66 mmHg, her pulse rate was 80/
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Figure 1.

Magnetic resonance imaging on the day of admission. Axial T2-weighted images (A, B)

and an axial diffusion-weighted image (C) show an area of high signal intensity in the right anterior

medial temporal lobe and insular cortex. Magnetic resonance angiography (D) shows an aneurysm at

the bifurcation of the distal M1 segment of the right cerebral artery.

min, and her respiratory rate was 16/min with an O, satura-
tion of 99% (with a flow rate of 3 L/min). Her pupils were
round and equally dilated (size, 3 mm). A head and neck
examination revealed no anemia, icterus, or other abnormali-
ties. The results of a cardiovascular examination were nor-
mal, and auscultation revealed normal lung sounds. An ab-
dominal examination was unremarkable with no obvious he-
patosplenomegaly. A neurological examination revealed no
neck stiffness and normal deep tendon reflexes; however,
slightly rigid muscle tone and bilateral pathological Babinski
reflexes were observed.

Laboratory investigations revealed a normal white blood
cell count (7,350/uL), a slightly elevated C-reactive protein
(0.36 mg/dL) level, elevated lactate dehydrogenase (313 1U/
L) and creatine kinase (939 IU/L) levels, hyponatremia (128
mEq/L), hypokalemia (2.9 mEg/L), hypochloremia (88 mEq/
L), and a normal blood glucose level (126 mg/dL). A uri-
nalysis revealed no abnormal findings. A chest X-ray and
electrocardiogram revealed no abnormalities. The right ante-
rior medial temporal lobe and insular cortex displayed high
signal intensity on T2-weighted and diffusion-weighted brain
magnetic resonance imaging (Fig. 1A-C), and the patient’s
aneurysm, which was already known to exist, was observed

at the bifurcation of the distal M1 segment of the middle
cerebral artery using magnetic resonance angiography
(Fig. 1D). A CSF analysis detected moderate lymphocytic
leukocytosis (170/uL), a moderately increased protein level
(77 mg/dL), and a slightly decreased glucose level (53 mg/
dL). Gram staining of the patient’s CSF was negative, and
blood and CSF cultures showed no bacterial growth. A PCR
of the CSF to detect HSV-1 and HSV-2 revealed the pres-
ence of HSV-1 DNA. She was therefore diagnosed with
HSE.

The patient was treated with acyclovir (10 mg/kg, intrave-
nously, three times per day [ideal body weight]), glycerol
(200 mL, intravenously, twice a day), and additional suppor-
tive therapies. Although the patient vomited on the day of
admission, her symptoms disappeared within the first 2
days. Her consciousness gradually recovered to GCS
E4V4M6, and her temperature returned to 37.3°C on day 11
after admission. However, she vomited during the night on
day 12, and her GCS slightly worsened to E3V4M6, and
she displayed a slightly elevated body temperature of 37.6°C
on day 13. An exacerbation of HSE was considered, and a
CSF analysis including a PCR for HSV-1 was performed,
which revealed mild bloody fluid with moderate lympho-
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Figure 2. Computed tomography and magnetic resonance imaging at the time of cerebral hemor-
rhage. Axial computed tomography shows acute cerebral hemorrhage in the right medial temporal
lobe (A) and the right basal frontal area (B). A right lateral ventricular rupture is also observed (C).
Magnetic resonance angiography (D) shows an increase in the size of the right cerebral arterial aneu-
rysm at the bifurcation of the distal M1 segment of the right cerebral artery.

cytic leukocytosis (178/uL) and a markedly increased pro-
tein level (350 mg/dL). Brain computed tomography imag-
ing performed on day 14 revealed cerebral hemorrhage in
the right medial temporal lobe and right basal frontal area,
with a right lateral ventricular rupture (Fig. 2A-C). Although
magnetic resonance angiography revealed an increase in the
size of right cerebral arterial aneurysm (Fig. 2D), no evi-
dence of subarachnoid hemorrhage was observed by com-
puted tomography or magnetic resonance imaging. She was
transported to the neurosurgery department of another hospi-
tal for possible surgical intervention. However, the patient
was successfully treated with conventional therapy without
surgery. Acyclovir therapy was terminated based on the re-
sults of the second PCR for HSV, which was negative. After
2 months of rehabilitation, the patient made a near-complete
recovery. There was no recurrence of encephalitis or intrac-
ranial hemorrhage.

Discussion

We herein report a case of cerebral hemorrhage that de-
veloped in a patient who was undergoing acyclovir treat-

ment for HSE. Although the patient made a near-complete
recovery, the diagnosis of the cerebral hemorrhage was de-
layed. Initially, an acute exacerbation of HSE was consid-
ered, as intracranial vascular disease was not included in the
differential diagnosis. This case suggests that acute-phase
complications of HSE need to be better understood to avoid
missing the onset of adverse events that can be managed
successfully if they are diagnosed early.

The patient’s cerebral hemorrhage appears to have been
associated with HSE due to the following reasons. First, the
site of hemorrhage was consistent with the region in which
HSE-associated inflammation was observed. Second, the
timing of the onset of hemorrhage was typical for HSE-
related cerebral hemorrhage (4). Although the precise cause
of cerebral hemorrhage in HSE patients remains unclear,
based on the pathological findings in similar cases, we hy-
pothesize that the rupture of the small vasculitic vessels of
the brain due to HSV-induced inflammation was a possible
mechanism of our patient’s bleeding (5, 6).

In addition to cerebral hemorrhage (4), seizures (2, 3),
intracranial pressure (3, 7-10), stroke (11, 12),
subarachnoid hemorrhage (13), and central diabetes in-

increased
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Table. Acute-phase Complications in Patients with Herpes Encephalitis.
Complication Prevalence Duration from admission Complication associated Surgical Reference
to complication symptoms intervention
Central diabetes insipidus Unknown 3 weeks Polydipsia and polyuria No (14)
Cerebral hemorrhage Unknown 0-16 days Deterioration of Yes (50%) “)
consciousness,
hemiparesis, hemiplegia,
no symptom, and third
nerve palsy
Increased intracranial pressure 21%* 0-12 days Deterioration of Yes (3,7-10)
consciousness, headache,
and third nerve palsy
Seizure 33% Unknown seizure No 2)
Stroke Unknown Present on admission Hemiparesis and impaired No (11, 12)
vision
Subarachnoid hemorrhage Unknown 26 days Deterioration of No (13)

consciousness

*In intensive care unit patients

sipidus (14) have been reported as complications during the
acute phase of HSE (this includes the period of acyclovir
therapy). The list of reported complications is shown in Ta-
ble. Although the prevalence of these complications is not
well known, seizures and increased intracranial pressure,
which have been reported in one in three and one in five
HSE cases, appear to be among the most common (2, 3).
The onset of these complications is early. Cerebral hemor-
rhage and increased intracranial pressure have mostly been
observed during acyclovir therapy, within 2 weeks after ad-
mission (3, 4, 7-10); the condition of patients may decline
in this period due to HSE and not because of complications,
which can pose a challenge for the differential diagnosis.
Furthermore, the symptoms of these two complications,
which include deteriorated consciousness, headache, hemi-
paresis, hemiplegia, and third nerve palsy, are similar to
those of HSE (3, 4, 7-10). Thus, the possibility of a diag-
nostic delay may be higher in patients with cerebral hemor-
rhage and increased intracranial hypertension than in those
with other complications. However, these two complications
frequently require surgical intervention (3, 4, 7-10). Because
both complications can be detected by computed tomogra-
phy (as in our case), clinicians should consider repeat com-
puted tomography to allow for the early detection of these
potential complications in patients who display a worsening
clinical condition despite the administration of acyclovir
treatment.

In conclusion, the diagnosis of cerebral hemorrhage dur-
ing the early phase of HSE may be delayed because of the
similarity of its symptoms to the primary disease and due to
the worsening of encephalitis. Clinicians should consider
cerebral hemorrhage and other acute-phase complications
and re-perform imaging studies in HSE patients who do not
show any improvement during acyclovir treatment.
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