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Abstract Case reports and animal models suggest that
chemotherapy, corticosteroids and radiotherapy (RT) may
increase the risk of herpes simplex encephalitis (HSE). We
retrospectively examined cases of HSE at an academic
hospital devoted to cancer care. Patients were identified by
positive herpes simplex virus (HSV) polymerase chain
reaction (PCR) in cerebrospinal fluid (CSF) or by brain
pathology. There were seven patients with HSE over a
12 year period, four of whom had received cranial RT.
During this time, a total of 997 patients were treated with
cranial RT, suggesting a greater incidence than the
expected risk of two to four cases per million people per
year in the general population. Five patients had recently
received chemotherapy and three were on dexamethasone.
MRI findings were typical; four patients had bilateral
anterior temporal lesions and three had unilateral-temporal
lesions. Four patients had a normal CSF white blood cell
count, three of whom had prior RT and dexamethasone.
Four patients were positive for HSV-1, and two for HSV-2.
One patient had a negative CSF PCR for HSV, but autopsy
confirmed active HSE. Though still rare, the risk of HSE
may be increased in patients with cancer, especially in
those receiving cranial RT. MRI findings were typical, but
CSF white blood cell count was normal in four patients and
one had negative CSF testing, suggesting that CSF results
may be misleading in this population.
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Introduction

Herpes simplex encephalitis (HSE) is the most common
identifiable cause of viral encephalitis, occurring in two to
four patients per million people annually in the general
population as consistently reported from multiple studies
[1-3]. It is unclear whether immunosuppression is a risk
factor for HSE, and immunosuppressive chemotherapies
and corticosteroids are used in many cancer patients. HSE
has been reported previously in individual patients with
cancer, with a majority of reported episodes occurring
shortly after radiotherapy (RT) to the brain [4-8]. One
autopsy study of 78 bone marrow transplant recipients
identified two with HSE [7]. However, estimates of the
incidence of HSE in people with cancer compared to the
general population are not available. Thus, we performed a
review of patients diagnosed with HSE at Memorial Sloan-
Kettering Cancer Center (MSKCC).

Methods

We conducted an Internal Review Board approved retro-
spective study using an institutional database of all CSF
test results for herpes simplex virus (HSV) by polymerase
chain reaction (PCR) from the period between January 1,
1998 and October 31, 2009. The medical records of
patients with CSF results positive for HSV were reviewed
and data collected for clinical details. One additional case
found at autopsy during this time period was also included.
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Results

We identified seven patients with HSE, five of whom were
women (Table 1). Their ages ranged from 45 to 76 (median
55) years old. Two patients had breast cancer and one
patient each had primary CNS lymphoma (PCNSL), non-
small-cell lung cancer, melanoma, renal and thyroid can-
cer. Five patients had received chemotherapy within
3 months of their HSE. Three patients were taking dexa-
methasone at the time of their HSE. Four patients had brain
metastases and received whole brain RT within 3 months
of their HSE; one patient had oral ulcers possibly due to
mucosal HSV at the end of RT 3 weeks prior to the
development of HSE. The patient with PCNSL had not
received cranial RT. In all patients, MRI findings typical of
temporal lobe encephalitis prompted CSF studies and
acyclovir therapy. On MRI FLAIR sequences, four patients
had bilateral anterior temporal lesions and three had uni-
lateral temporal lesions. No lesion was enhancing, and
these abnormalities could be distinguished clearly from
intracranial tumor. All seven patients underwent lumbar
puncture; CSF WBC ranged from 1 to 349 Cells/mcL
(median 6), and four patients had a normal CSF white
blood cell count, three of whom had prior RT and dexa-
methasone. Systemic white blood cell counts (median
6,400 Cells/mcL, range 4,500-10,900 Cells/mcL) and
absolute neutrophil counts (median 5,700 Cells/mcL, range
3,300-9,900 Cells/mcL) were normal on admission.
Absolute lymphocyte counts were in the normal range for
the majority of patients, even those on chemotherapy
(median 500 Cells/mcL, range 400-1,500 Cells/mcL, nor-
mal range is 500-5,300 Cells/mcL). Six of seven had an
elevated CSF protein concentration. Four patients had CSF
positive for HSV-1, two had CSF positive for HSV-2. One
patient had negative CSF PCR for HSV, but typical MRI
findings and autopsy confirmed active HSE. In the autopsy
material there was a paucity of inflammation but viral
inclusions staining for HSV were found, in accordance
with previous reported autopsy findings in immunocom-
promised patients with HSE [4].

The duration of patient symptoms prior to acyclovir
therapy ranged from 1 to 3 days (mean 2.4 days). One
patient (case 6) with HSV-2 encephalitis also had multiple
subcortical infarcts and beading of cerebral blood vessels
on imaging, suggesting cerebral vasculitis from HSV in
addition to HSE. Case 6 also had simultaneous left C6/7
dermatomal vesicular skin lesions that tested positive for
HSV. Five patients died without significant improvement a
median of 59 days from presentation (range 7-74). One
patient recovered with mild residual deficits, but died of
her breast cancer 430 days later. One patient was sent to
hospice due to declining condition 59 days later, and no
further information was available.
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During the same 12 year period, 997 patients received
RT to the brain at MSKCC, four of whom developed HSE,
giving a risk of approximately 1 in 250 patients treated
with cranial irradiation. This apparent risk is significantly
greater than the expected annual incidence of two to four
patients with HSE per million people annually or the
1.3-3.1 cases of encephalitis of any cause per 1,00,000
people annually between 2000 and 2008 in New York City
[1, 9]. A firm denominator for our overall cancer popula-
tion in this time period is not available, since many patients
are seen for single consultations or receive only partial but
not ongoing care at our institution.

Discussion

This retrospective study suggests an increased incidence of
HSE in patients with cancer, particularly those receiving
RT to the brain. Functional immunosuppression from
chemotherapy or corticosteroids may also be contributing
factors, but steroids could have affected only three of our
seven patients. The 0.4% incidence we observed among
patients receiving cranial irradiation far exceeds the
expected incidence reported from large, population-based
studies [1]. We found 34 cases of HSE in people with
cancer reported in the literature. Information on brain
radiation was provided in 23 of these patients and 15 had
received cranial RT within 3 months of their HSE (sum-
marized in Table 2), lending support to our observation
that RT may increase susceptibility to HSE. The immu-
nosuppressant effects of dexamethasone or other therapies
used together with or in proximity to brain RT or RT itself
may induce local effects on immune control of latent HSV
in the CNS or impaired defense against reinfection. How-
ever, CNS RT alone does not explain all the increased
vulnerability to HSE in our population as three of our
patients did not receive cranial irradiation; however, all
three had received chemotherapy or dexamethasone within
3 months of HSE, either of which may be sufficient to
disrupt host immunity.

MRI abnormalities were typical of HSE in our patients;
imaging provided the key to diagnosis, as some other fea-
tures of their HSE were atypical. However, the MRI find-
ings triggered the search for HSE, so patients with atypical
neuroimaging features and HSE may not have been iden-
tified. CSF pleocytosis was absent in more than half our
patients as has been observed previously in this population,
and did not correlate with current dexamethasone use [5]. A
number of features of HSE were atypical in our cohort as
well as cases reported in the literature, including absence of
CSF pleocytosis and a possibly higher incidence of HSV-2
as the causative agent. Six of twelve cancer patients with
HSE and CSF results reported in the literature also had a
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normal CSF cell count (Table 2). CSF PCR for HSV was
negative in one of our patients and inflammatory infiltrates
were absent at autopsy in this patient. Furthermore, HSV-2
normally causes only 6% of HSE, but was seen in two of our
seven patients and three of the twelve cases reported in the
literature that described HSV type [1].

Systemic administration of cyclophosphamide and
dexamethasone to rabbits latently infected with HSV pro-
duced active CNS HSV infection in the temporal lobes,
suggesting that immunosuppression without RT may
increase risk of HSE [10]. In a prospective study of
infectious encephalitis due to any cause, co-existing cancer
was a significant predictor of fatal outcome [2]. Oral HSV
lesions can develop during RT to the head and neck, and
may have occurred in one of our patients, although the viral
etiology of that patient’s oral ulcers was not confirmed
[11]. HSE has also been reported rarely following crani-
otomy; however, it occurred within days of neurosurgery in
all reported cases and peri-operative dexamethasone use
may have contributed [12]. Although five of our patients
had intracranial neoplasms (four brain metastases), none
had a recent craniotomy. Toll-like receptor activation of
the innate immune system is important in the CNS immune
response to HSV as proven by increased susceptibility to
HSE in people with genetic defects in toll-like receptor-3
pathways, and is potently impaired by corticosteroids [13—
15]. Animal models suggest that radiation does not sig-
nificantly alter toll-like receptor signaling and may in fact
activate the innate immune system [16, 17]. Three of our
patients were known to be taking glucocorticoids at the
time of HSE. There are conflicting data from animal
models suggesting that dexamethasone and corticosterone
may be beneficial or harmful in HSE depending on the
timing of administration, and a large trial using dexa-
methasone together with acyclovir for acute HSE is cur-
rently underway [10, 13, 18].

The retrospective nature of our study and small number
of patients are major limitations. However, the similarity
between our observations and individual cases reported in
the literature supports our hypothesis. Our study may be an
underestimate of HSE, as it only included patients diag-
nosed with HSE at our institution. Patients treated at our
institution, but who may have been hospitalized elsewhere
for HSE, would not have been included in our report. We
would have also missed patients who did not undergo CSF
testing or pathologic examination for HSV.

The atypical clinical features we observed suggest that
patients with cancer who develop altered mental status or
seizures with or without fever and have new temporal lobe
abnormalities on FLAIR MRI should undergo lumbar
puncture for HSV PCR and be started on acyclovir until
testing is definitive, even if CSF pleocytosis is absent. In
patients with typical clinical and radiographic features,

@ Springer

treatment may be continued even if the CSF PCR result is
negative as a false negative result was observed in one of
our patients. While most of our patients died within
2 months of their HSE despite treatment, one patient (who
had no intracranial tumor, never received cranial RT and
was not taking glucocorticoids) survived more than a year
with modest residual neurologic dysfunction, succumbing
finally to her systemic cancer, suggesting that treatment of
HSE may still be effective in this population. Acyclovir-
resistant HSV may also be a consideration in these patients
as acyclovir resistance is more common in immunosup-
pressed and bone marrow transplant patients (14% in one
study) [19]. Vigilance for this diagnosis and early institu-
tion of therapy may help improve outcome.
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