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Glioblastoma (GBM) is a malignant tumor with a median 
survival of only 10–18 months even with standard treat-
ment.1 We recently encountered a patient with GBM who 
experienced a transient “remission” on acyclovir treatment.

CASE

A 67-year-old man with no past medical illness presented 
with fever and myalgia, followed by a single brief episode 
of focal to bilateral tonic-clonic seizure. The neurological 
exam revealed no focal neurological deficit apart from an-
terograde amnesia noted from the Mini-Mental State Exam-
ination (28/30). Electroencephalogram revealed a moderate 
amount of generalized slowing with no epileptiform dis-
charge. On the fluid-attenuated inversion recovery (FLAIR) 

images, homogenous high signal intensities were observed 
mainly in the left medial temporal lobe (Fig. 1A). The le-
sions were partially accompanied by diffusion restriction 
and extended to the left parieto-occipital lobe (Fig. 1B, C). 
Contrast enhancement was faintly present on the adjacent 
leptomeninges (Fig. 1D). Cerebrospinal fluid (CSF) exam 
revealed 0 white blood cells/µL, protein 71.6 mg/dL, and 
glucose 74 mg/dL. Polymerase chain reaction (PCR) was 
negative for herpes simplex virus (HSV) 1, HSV 2, varicel-
la zoster virus, Mycobacterium Tuberculosis, and cytomeg-
alovirus (CMV) on two consecutive CSF samples obtained  
6 days apart.

Although the clinical manifestation closely resembled that 
of HSE, negative CSF HSV PCR led to another possibility, 
a glioma. However, the lesions were mostly confined to the 
medial temporal lobe and were too dangerous to biopsy. 

We report a case of an acyclovir-responsive glioma, which was initially misdiag-
nosed as herpes simplex encephalitis (HSE). Intravenous acyclovir alone, without 
corticosteroid, dramatically improved the patient’s symptoms and magnetic res-
onance imaging findings. He developed headache and amnesia after 1 year, when 
the stereotactic brain biopsy confirmed the f inal diagnosis of a glioblastoma, 
isocitrate dehydrogenase-1 wild-type. In retrospect, some of his sero-radiologic 
findings were not consistent with HSE. Polymerase chain reaction for herpes sim-
plex virus in the cerebrospinal fluid tested negative. Parieto-occipital involvement 
and absence of post-treatment atrophy were also signs against HSE. We suggested 
that a low-grade glioma was present from the beginning and later underwent ma-
lignant transformation. The diagnosis of HSE should be made carefully. Acyclovir 
might also work on gliomas; this is confirmed by a typical clinical picture of HSE 
and a clear acyclovir-response. A vigilant review of the paraclinical features may 
shed light on the correct diagnosis.
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FIG. 1. Serial magnetic resonance imaging (MRI) changes (A-D) at the onset, (E-H) immediate post-treatment, and (I-L) 1 year after treatment.  
(A) Fluid-attenuated inversion recovery (FLAIR) hyperintensities were noted mainly in the left medial temporal lobe. (B) The FLAIR lesions extend-
ed to the high parieto-occipital area and (C) were accompanied by diffusion restrictions (apparent diffusion coefficient [ADC] images not shown). 
(D) Faint enhancement (marked in arrows) was noted in the adjacent leptomeninges. (E, F) Follow-up MRI 3 months after the treatment showed 
a remarkable decrease in the FLAIR lesions (marked in arrows). Focal cerebromalacic changes had developed in the high parietal cortex. (G) The 
previously noted diffusion restrictions and (H) contrast enhancement were absent on the follow-up MRI. (I, J) MRI taken 1 year after the onset re-
vealed extensive FLAIR lesions with a marked swelling and mass effect. (K) High ADC values with relatively low b1000 (not shown) values indicate 
a predominant vasogenic edema in the peri-tumoral tissue. (L) Extensive parenchymal enhancement was noted.
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FIG. 2. Histopathological findings of the brain specimen from the stereotactic biopsy. (A) Fragmented brain tissue showing hypercellular neoplas-
tic lesions with no normal brain parenchyma (H&E, ×100). (B) At a higher magnification, bizarre-looking giant cells with a marked nuclear pleo-
morphism were noted (H&E, ×400). (C) Necrotic zone surrounded by the atypical tumor cells forming a pseudopalisading pattern (H&E, ×200).  
(D) Immunohistochemical staining was negative for herpes simplex virus (×200).
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Moreover, his symptoms were too minor. Therefore, the 
patient was first started on intravenous acyclovir treatment 
for 2 weeks, which surprisingly improved his symptoms 
and magnetic resonance imaging (MRI). MRI obtained 
3 months after the treatment revealed markedly reduced 
FLAIR lesions, diffusion restriction, and leptomeningeal 
enhancement (Fig. 1E-H). No new focus of disease was 
noted. Corticosteroids had not been administered.

He visited Boramae Medical Center 1 year later for head-
aches and memory loss that had developed 2 weeks prior. 
Recurrent episodes of nonconvulsive seizures were suspect-
ed. MRI showed extensive heterogenous FLAIR hyperin-
tensities accompanied by a mass effect (Fig. 1I). Contrast 
enhancement showed the breakdown of blood-brain barrier  
(Fig. 1J). High values on apparent diffusion coefficient 
suggested a vasogenic edema (Fig. 1K). In addition, pa-
renchymal hemorrhage was newly noted on the suscep-
tibility-weighted image (Fig. 1L). Stereotactic biopsy 
performed from the lateral temporal lobe revealed ana-
plastic cells with microvascular proliferation and necrosis  
(Fig. 2A-C). On immunohistochemistry (IHC), positive 
glial fibrillary acidic protein and negative isocitrate dehy-
drogenase-1 (IDH-1) confirmed the diagnosis of a glio-
blastoma, IDH-1 wild-type. IHC for p53 was negative and 
for ATP-dependent helicase (ATRX) was positive (no 
mutation). Nuclear viral cytopathic changes indicating HSV 
infection were not observed. In addition, IHC using anti-
bodies to HSV1, HSV2, and CMV antigens were negative 
(Fig. 2D). 

DISCUSSION

Several clues suggest that temporal lobe lesions were not 
HSE but a glioma from the beginning. First, two consecu-
tive CSF HSV PCR tests, the widely accepted test of choice 
for HSE with 98% sensitivity, were negative.2 Second, 
initial MRI lesions outside the limbic regions are associated 
with lower odds of HSE.3 Third, the absence of brain atro-
phy following antiviral treatment is rare in HSE.4 Finally, 
there was no histopathological evidence of HSE in the biop-
sied brain. This raised a low possibility of coincident HSE. 
Altogether, it was assumed that a glioma was transiently 
suppressed by acyclovir. Based on the MRI features and 
the 1-year latency before aggravation, its grade would have 
been II or III, and later progressed to glioblastoma multi-

forme.
Theoretically, acyclovir could suppress regulatory T cell 

function and therefore amplify the immune reaction toward 
the tumor tissue.5,6 However, clinical experience is largely 
limited to case reports, in which GBM patients were mis-
diagnosed and treated as HSE.7-9 Moreover, some patients 
among them had received corticosteroids concomitantly; 
this made it difficult to judge the effect of acyclovir.9 In 
addition, HSE occasionally coincides with gliomas; in these 
cases, acyclovir would act by reducing the viral load but not 
the size of the glioma.10 In contrast, we suggest a clear-cut 
example in which we administered acyclovir without cor-
ticosteroid and objectified the improvement on a follow-up 
MRI.

Physicians should be cautious when diagnosing HSE, 
a typical clinical picture and a clear response to acyclo-
vir does not guarantee the diagnosis. Paraclinical features 
should be reviewed carefully. As long as those findings are 
atypical for HSE, physicians should consider a brain biopsy. 
If it is not feasible, a long-term surveillance with frequent 
MRI check-ups is recommended.
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