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Abstract Herpes simplex encephalitis (HSE) is a life-

threatening condition with high mortality. The pathogenesis

underlying the reactivation of latent herpes simplex virus

(HSV) remains undefined. We present the case of a 55-year-

old female who developed HSE type 1 during brain irra-

diation and antioedematous dexamethasone treatment for

leptomeningeal metastasized breast tumor with epileptic

seizures. During the radiotherapy (RT), after a total of 32

Gray administrated in 16 fractions, our patient developed

cognitive impairment and partial epileptic status without

fever. Two days later the patient’s clinical conditions had

deteriorated and high fever manifested. A diagnosis of HSE

type 1 was made by a positive cerebrospinal fluid poly-

merase chain reaction. Antiviral therapy with high doses of

acyclovir was practiced for four weeks but the comatose

state persisted. The patient died 59 days after the last RT

fraction. The temporal relationship of RT to the occurrence

of HSE suggests that cranial irradiation may play a role in

the reactivation of latent HSV. Although antiviral therapy

resistance is infrequent in immunocompetent patients, it is

one of the main problems in immunocompromized patients.
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Introduction

Herpes simplex encephalitis (HSE) is a life-threatening

consequence of herpes simplex virus (HSV) brain infec-

tion. Its incidence has been estimated at about one case per

million per year and in most cases HSV-1 is responsible for

the disease [1]. Although HSE is rare, mortality reaches

70% in the absence of therapy. A variety of immunosup-

pressive factors, for example stress, ultraviolet light,

hyperthermia, dental extraction, and surgery, have been

implicated in the reactivation of latent HSV but the path-

ogenesis of this process remains undefined [2]. Brain

radiotherapy (RT) may reactivate HSV, probably by

induction of a localized immunosuppressive state.

Case report

A 55-year-old postmenopausal woman had diagnosis of left

breast cancer in February 1995. Histopathological exami-

nation revealed a ductal T2N1 carcinoma. She received

total left mastectomy with axillary lymphoadenectomy and

chemotherapy according to CMF 1-21 for eight cycles in

the same year, and the following year a right quadrantec-

tomy, RT, and hormonotherapy with tamoxifen, toremi-

fene, and letrozole for a new breast tumor presentation
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reported as ductal T1N0 carcinoma. New surgical inter-

vention and, subsequently, chemo and hormonotherapy

with adriamycin, megestrol, and anastrozole were per-

formed in 2002 for a left breast cutaneous cancer

recurrence.

After four years, follow-up examinations detected

supraclavicular nodes and bone dissemination (at the level

of the sternum, dorsal vertebra and fronto-parietal cranial

bone), and a relapse in the left breast. The patient was

treated by hormonotherapy with fulvestrant.

In January 2008 the patient presented a generalized

epileptic seizure, and antiepileptic therapy with leveti-

racetam was introduced successfully. An MRI showed two

meningeal metastases with perilesional oedema in right

frontal region (Fig. 1), thus in March 2008 she started focal

right cranial fronto-parietal irradiation (total 40 Gray in 20

fractions) and antioedematous dexamethasone treatment.

After 16 fractions of RT, with a total 32 Gray, the patient

presented subacute cognitive impairment without fever.

The next day she developed sub-continuous left partial

epileptic seizures which required increased antiepileptic

therapy. Two days later a high fever with mild meningitis

reaction was manifested and the patient’s clinical condition

deteriorated. On admission to hospital an increase of urea

levels (59 mg/dl), a reduction of natremia levels (127

mmol/l), and mild leucocytosis (WBC 12.7 9 103/ll) with

lymphopenia and invert CD4/CD8 cells ratio were recor-

ded. Urgent CT was almost unchanged compared with

recent control. A chest X-ray revealed suspected pneu-

monia and therapy with imipenem and teicoplanine was

promptly started. Electroencephalography (EEG) revealed

a pattern of delta and triphasic waves with burst suppres-

sion. Lumbar cerebrospinal fluid (CSF) analysis showed a

slightly elevated protein level (50 mg/dl) and mild pleo-

cytosis (26 white blood cells/ll) with prevalence of native

CD4-positive T lymphocytes, and excluded the presence of

neoplastic cells. A diagnosis of HSE was made by positive

CSF polymerase chain reaction (PCR). Intravenous treat-

ment with acyclovir (ACV) 10 mg/kg every 8 h was con-

tinued for four weeks. Two weeks after the sixteenth RT

dose, MRI showed frontal, parietal, and temporal diffuse

bilateral lesions (Fig. 2). At the end of antiviral therapy,

HSV PCR of CSF was again positive. The comatose state

persisted throughout the period of hospitalization and tra-

cheal intubation soon became necessary. The patient died

59 days after the last RT fraction.

Discussion

Breast cancer is the second most common cause of brain

metastases [3]. Recently, the recurrence of secondary CNS

diffusion has been increased to 25–34% from historical

rates of 10–20% [3]. The estimated frequencies of lepto-

meningeal metastases (LM) from breast cancer in clinical

and autopsy series are 2–5% and 3–6%, respectively [4].

Fig. 1 MRI performed with the

FLAIR sequence in the axial

plain (a, b), and spin–echo T1

after gadolinium–DTPA

infusion sequences in the axial

(c, d), sagittal (e), and coronal

(f) planes, shows two dural

metastases with perilesional

oedema in the right frontal lobe
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The increased frequency of brain metastases may be a

consequence of the induction of more sensitive diagnostic

methods and increased survival as a result of improved

systemic chemotherapy with only partial efficacy on CNS

metastases because of the blood–brain barrier [3].

Whole-brain radiation therapy (WBRT) is considered a

well-established treatment for patients with brain metas-

tases; the role of chemotherapy has not been defined [5–7].

However, the prognosis for patients with brain metastases

usually associated with aggressive tumor behavior remains

poor with median survival ranging from 4.2 to 6.5 months

[5, 6].

Our patient’s case, in addition to some case reports,

suggests that RT could be a contributory factor in the

occurrence of HSV infection, especially in the immuno-

compromized host [8–13]. Moreover the combined use of

RT and antioedematous corticosteroids more easily induces

an immunosuppressive condition, so cellular immunosup-

pression with a inverted CD4/CD8 ratio was present in our

patient on admission in hospital after radio and steroid

therapy. Hughes et al evaluated a group of 70 patients with

primary brain tumors treated with high doses of cortico-

steroids for prolonged periods and demonstrated that

patients with CD4 cell counts less than 200/mm3 were

significantly more likely to be hospitalized for infections

during RT [14]. They suggested the need to assess the

occurrence of low CD4 counts and to monitor CD4 counts

during and after RT.

Early diagnosis and treatment are essential for HSE. The

International Herpes Management Forum has issued

guidelines to aid the diagnosis and treatment of HSE [15].

HSE is diagnosed using clinical symptoms, EEG, CT, MRI,

and CSF analysis with HSV-specific PCR, the most reliable

diagnostic method, which can verify the elimination of the

replicating virus after completion of therapy, aiding further

management of the patient.

However, the early symptoms of this disease are vari-

ous, and the laboratory diagnostic criteria are sometimes

unclear. In particular, immunocompromized patients may

have unusual presentations, negative initial neuroimaging,

and absent or mild CSF pleocytosis with the risk of under-

recognition of HSE. Consequently incidence of HSE is

underestimated in these patients. In our patient cognitive

impairment without fever during the first days was ascribed

to cerebral oedema worsened by RT. CSF examination

showed slight pleocytosis (26/ll) which is usually higher

(about 100/ll) in HSE, but six-color flow cytometry

immunophenotyping of the CSF demonstrated the presence

of native CD4 positive T lymphocytes. Initially the CT was

unchanged compared with the previous examination and

only after two weeks did the MRI show diffuse cerebral

damage. Therefore, the patient’s immunocompromized

state may possibly have limited the initial degree of clinical

and laboratory manifestations.

Therapy with ACV (10 mg/kg every 8 h for

14–21 days) should be started as soon as HSE is suspected.

In fact, the main prognostic factor affecting the outcome

seems to be early administration of antiviral treatment [16].

In immunocompetent patients, HSV infections are con-

trolled rapidly whereas the response to antiviral treatment

Fig. 2 MRI performed with the

FLAIR sequence in the axial

plain (a, b), and spin–echo T1

after gadolinium–DTPA

infusion in the axial (c, d),

sagittal (e), and coronal (f)
planes shows a diffuse

hyperintensity signal in the

frontal, parietal, and temporal

lobe bilaterally. A bilateral

leptomeningeal enhancement is

shown after gadolinium–DTPA

infusion
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is variable in immunocompromized patients with the

highest CD4? cell counts and poor in those with more

severe immunosuppression [17]. Treatment of immuno-

compromized patients is, furthermore, limited by the fre-

quent development of resistence to antiviral drugs. The

prevalence of ACV resistance has been estimated at about

0.5% in immunocompetent patients, at around 5% in

immunocompromized patients, and at 14–30% in allogenic

bone marrow transplant patients [18, 19]. Resistance to

ACV is associated with mutations located in one of the two

genes involved in the ACV mechanism of action: the

thymidine kinase (TK) gene, which is involved in 95% of

cases, and the DNA polymerase gene [18]. Antiviral

resistance should be suspected in all immunocompromized

patients when there is no prompt response to ACV, and

alternative treatments with different mechanisms of action

may be considered. The resistant infections could be

managed with foscarnet or cidofovir, drugs which also

inhibit viral DNA polymerase but with greater renal tox-

icity than ACV [20].

Conclusions

These results suggest that HSE should be considered in

differential diagnosis of acute neurological decline in

patients undergoing cranial RT, and in cases of atypical

clinical presentation and unclear laboratory and neuroim-

aging findings.

Empirical ACV therapy should be started as soon as

possible when HSE is suspected and antiviral resistance

should be suspected in immunocompromized patients if an

expected response to ACV does not occur. In these patients

alternative treatments should be evaluated, and use of other

antiviral drugs should be considered, even at the risk of

greater toxicity than ACV.

Moreover, accurate assessment of the occurrence of low

CD4 counts before RT and monitoring of CD4 counts

during and after this treatment may be useful for identi-

fying patients at high risk of infective complications.
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19. Stránská R, Schuurman R, Nienhuis E, Goedegebuure IW,

Polman M, Weel JF, Wertheim-Van Dillen PM, Berkhout RJ, van

Loon AM (2005) Survey of acyclovir-resistant herpes simplex

virus in the Netherlands: prevalence and characterization. J Clin

Virol 32(1):7–18
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