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HSV encephalitis: is the insight of the clinician still 
crucial for the outcome?
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Abstract: Herpes simplex virus (HSV) encephalitis is an acute infection of the Central Nervous System 
(CNS). During the last two decades its incidence has a ten-fold increase, while mortality rate exceeds 
70%, if left  undiagnosed and thus untreated. Clinical manifestations, imaging studies, cerebrospinal 
fl uid (CSF) analysis and electroencephalogram (EEG) are the basis of diagnostic approach. Even when 
CSF analysis seems normal, imaging studies are not specifi c and HSV polymerase chain reaction (PCR) 
test is negative, the clinician should be more aggressive, if clinical presentation is indicative for HSV 
encephalitis, by administrating acyclovir early aft er patient’s admission. Th e aim of this short review 
article, aft er systematic research of the relevant up to date literature, is to emphasize the insight of the 
clinician as for the early diagnosis and the prompt therapeutic intervention, which are crucial for the 
outcome and vital for the aff ected patient.
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Introduction

HSV encephalitis is an acute CNS infectious disease, involving the limbic structures, 
the median temporal cortex and the orbitofrontal regions. Annual incidence of HSV 
encephalitis ranges from 1/500,000/ year to 1.2/100,000/year and has increased ten-
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fold during the last two decades [1–3]. Mortality rate of encephalitis in England is 
estimated up to 7%. HSV encephalitis leads to death in more than 70% of all cases 
if left  untreated or administration of acyclovir is signifi cantly delayed [4]. More than 
95% of untreated survivors will face life-long neurological defi cits [5]. In another 
recent retrospective study by Sili, mortality rate was 8%, while 69% of survivors 
recovered with recovered with complications [6].

Up to 70% of all cases of viral encephalitis are of unknown cause, while, according 
to other authors, this percentage may reach up to 85% [4, 7]. However, in a large 
multicenter prospective study by the above authors, it was documented that the cause 
of encephalitis was infectious in 42% of all patients. Among them, HSV was the main 
pathogen (19% of all patients), followed by Varicella-zoster virus (VZV) (5%) and 
Mycobacterium tuberculosis (5%). In 37% of all cases the cause remained unknown 
[8]. Based upon clinical manifestation, HSV encephalitis is not distinguished from 
other viral causes of encephalitis [9].

HSV-1 is responsible for almost 90% of all cases of HSV encephalitis during 
adulthood. On the other hand, HSV-2 is involved in neonatal meningoencephalitis, 
congenitally acquired, due to mother to infant transmission of HSV-2 of genitalia 
during delivery process [10]. Primary infection occurs in 30% of all cases, while the 
rest cases are due to reactivation. Th e fi rst is most frequent in neonates, while HSV 
encephalitis in adults occurs usually aft er re-activation [11].

It remains unclear how HSV gains access to CNS in humans. Retrograde 
transport through the olfactory or trigeminal nerves, or hematogenous dissemination 
constitutes the suggested routes [12]. Pathogenetic mechanisms of CNS infection 
include: a) reactivation of latent HSV in the trigeminal neurons and spread to 
brain, b) primary infection and c) viral reactivation of a latent HSV infection in 
the brain itself [10]. One third of all cases are due to primary infection, while the 
rest occurs aft er re-activation of a latent HSV infection or re-infection by a second 
HSV [13]. HSV-1 is capable of producing a life-long infection in the neurons of 
trigeminal ganglia, while interferon type 1 and autophagy play a signifi cant role 
in neuronal antiviral response [14]. Except for the role of interferons in the innate 
immune response, proinfl ammatory cytokine response is also associated with clinical 
severity and brain damage, posing the question for the use of IL-1 antagonists in 
the therapeutic approach of patients with HSV encephalitis [15]. Defective TLR3 
expression is associated with increased neuroinvasion of HSV, suppression of innate 
immune response and enhanced viral replication. Mutation of TLR3 and TLR3 
pathway genes lead to decreased production of IFN type I by the microglia, and thus 
to predisposition to HSV neuroinvasion [16, 17].
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Clinical presentation

Typical signs and symptoms of HSV encephalitis include: fever, consciousness 
disturbances, disorientation, behavioral disorders, language disorders, seizures or status 
epilepticus and focal neurologic defi cit [18]. Fever, headache, motor defi cit and seizure 
are considered as key points in clinical presentation [19].Th e amorphous character 
of the symptoms at the onset of the disease can be easily misinterpreted by the 
clinician [20].

In a recent multinational study focused on herpetic encephalitis, the most frequent 
clinical manifestations were: changes in consciousness (80.2%), disorientation (58.3%), 
personality changes (32.4%), speech disorders (28.8%), convulsion (25.9%), amnesia 
(25.9%), hallucinations (6.1%) and abulia (4.2%), while hemiparesis and cranial 
nerve palsies were relatively rare (<1% for both). Regarding clinical signs, fever is 
the most common (83.4%), headache follows (59.9%), while neck stiff ness, Kernig 
and Brudzinski signs are less frequent [21]. Clinical manifestations such as aphasia, 
personality changes and mutism are associated with frontotemporal involvement [22]. 
Frontal and temporal lobe involvement are also conjugated with abnormal behavior, 
psychosis, confusion and disorientation seen in those patients [23, 24]. Olfactory 
hallucinations represent temporal lobe seizures [25].

Incidence of seizures during the acute phase of encephalitis is 7–67%, while they 
constitute a poor prognostic factor, associated with almost 30% mortality rate [26]. 
CNS infections are accompanied with seizures in one third of all patients, which are 
asymptomatic in 50% of that group and are recognized in continuous EEG [27]. 

Diagnostic approach

Clinical manifestations, imaging modalities, lumbar puncture (LP) and CSF analysis, 
and EEG are the major steps towards diagnosis.

An urgent CT brain scan should be conducted fi rst in suspected cases, prior to LP, 
when one or more of the following exist: evidence of obstructive raised intracranial 
pressure, GCS<13, fall in GCS>2, focal neurological signs, abnormal posturing, 
papilloedema and immunocompromised [28].

Regarding CSF analysis, usual fi ndings are: mononuclear cell pleocytosis (at least 
40 WBC/mm3, average 100–200 WBC/mm3) and mild elevation of protein levels 
(median: 70–100 mg/dl) [23].

Normal initial CSF analysis should not be evaluated in high suspicion of 
encephalitis and acyclovir administration should not be delayed. A new lumbar 
puncture in 4th day is indicated [29].

HSV CSF PCR test is the reference method for the diagnosis of HSV encephalitis, 
a test with 98% specifi city and 94% sensitivity [3]. It is not rare that PCR turns out 
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negative, early aft er the onset of symptomatology, while it usually remains positive for 
seven days aft er administration of acyclovir [30]. Repeat of HSV PCR aft er initiation 
of acyclovir therapy is also indicated. A negative HSV PCR at the end of the treatment 
constitutes a good prognostic factor [29]. CSF sampling earlier than the fi rst 3 days or 
later than 2 weeks aft er the onset of symptoms can reduce the possibility of a positive 
PCR result [31]. 

According to the study by Ziyaeyan et al. regarding to HSV PCR testing in CSF 
samples of 236 patients with suspected herpetic encephalitis, the authors document 
that: a) the greater the viral load early aft er the onset of the disease, the longer the 
PCR test remains positive, b) if CSF samples are collected early, PCR testing may 
be negative, c) in cases of a negative PCR test, the clinician should repeat the test 
aft er two days and d) if acyclovir is administered for one week or less, then PCR test 
remains positive [32].

In the study performed by Saraya et al., 6/23 patients (26.1%) with confi rmed 
HSV encephalitis had normal WBC in collected CSF samples. Viral load in the 
pleocytosis group was higher than that in the normocellular group, with no detected 
correlation between the viral load and the prognosis. Four out of those six patients 
had no specifi c fi ndings in the MRI brain scan. Th us, authors suggest that, even when 
CSF is normocellular and MRI is not specifi c, HSV encephalitis cannot be excluded, 
and in high clinical suspicion, HSV PCR test should be immediately ordered [23].

Formsgaard et al. concluded that evaluation of intrathecal synthesis of HSV 
specifi c IgG antibodies in the CSF, in combination with HSV PCR test improves 
sensitivity of HSV detection in suspected cases [33]. IgG detection assays usually 
turn out positive during the second week aft er the onset of the disease (>10 days) 
and remain positive for a long period of time. Th is time dependent assay should be 
performed on the second week of disease’s course, aft er two negative PCR tests on 1st 
and 4th day, enhancing the possibility of HSV detection [34].

At the end of acyclovir treatment, a new CSF specimen should be obtained for 
PCR test. A negative test constitutes a good predictor, while a positive for HSV-1 test 
is an indicator for continuation of antiviral treatment [35].

Main radiologic features are: a) hypodense lesions of temporal lobes and 
orbitofrontal regions, sometimes with petechial hemorrhage on brain CT scanning 
and b) hypointensity in T1 and hyperintensity in T2 images on brain MRI scanning. 
Rarely, viral encephalitis cannot be distinguished from neoplastic lesions and MR 
spectroscopy may not be helpful in differential diagnosis. In those cases, when 
presence of neoplastic lesion cannot be excluded, brain tissue biopsy may be required 
before lumbar puncture and CSF analysis, a process that would precipitate central 
herniation [36].

Although brain CT scan is in most cases the fi rst imaging modality to be performed 
in suspected cases of acute encephalitis, prior to lumbar puncture (exclusion of 



 HSV encephalitis: is the insight of the clinician still crucial for the outcome? 101

a brain lesion with mass eff ect), it is signifi cantly inferior to MRI scan, regarding 
diagnosis of acute infectious encephalitis. The latter may implicate the causative 
agent of encephalitis, based upon the imaging pattern, while it is usually crucial for 
diff erential diagnosis [37]. Despite its role on the acute phase, MRI imaging may also 
provide a criterion of responsiveness to the applied treatment, by the use of specifi c 
techniques [38]. Overall, sensitivity of imaging in cases of HSV encephalitis is almost 
80% for both CT and MRI, however, specifi city of MRI within the fi rst 10 days aft er 
the onset of clinical manifestations reaches up to 100% for the same pathology [39].

Diff erential diagnosis

Other causative infectious agents of encephalitis that should be included in diff erential 
diagnosis include: Varicella-zoster virus (VZV), Mycobacterium tuberculosis, Listeria 
monocytogenes, European tick-borne encephalitis virus (TBEV) and Mycoplasma 
pneumoniae. An emerging cause of acute encephalitis in Greece is West Nile 
virus (WNV). Other pathogens should be excluded based upon the meticulous 
interpretation of epidemiological data in each region [10, 40, 41]. Bacterial and fungal 
abscesses must also be included in diff erential diagnosis [42]. 

Mesial temporal sclerosis, gliomatosis cerebri and mitochondrial ence phalo-
myopathy (MELAS) should also be excluded especially when bilateral temporal lobe 
involvement is detected on MRI scan [42]. Th e following must be excluded, as well: 
acute disseminated encephalomyelitis (ADEM), paraneoplastic limbic encephalo-
pathy, Hurst’s disease, systemic lupus erythematosus (SLE), primary CNS lymphoma, 
 complex partial status epilepticus and neurosyphilis [43]. Autoimmune central  nervous 
vasculitis and cerebral amyloid angiopathy related inflammation should also be 
included [44].

Th erapeutic strategy

Main results of the retrospective study conducted by Sheybani et al. were that: 
a) 18% of all patients with viral encephalitis had a normal CSF analysis, b) brain CT 
scanning was abnormal only in 50% of the study group c) brain MRI was suggestive 
of encephalitis in the vast majority of the patients — 92% and d) CSF HSV-1 PCR test 
was negative in 24% of all patients. It is thus concluded that high clinical suspicion 
is required, as HSV-1 encephalitis cannot be excluded, even when CSF analysis and 
imaging studies are not suggestive of the diagnosis. In cases of febrile encephalopathy 
of unknown origin, the early administration of acyclovir may be crucial for the 
patient’s survival [45]. 

According to the study conducted by Poisy et al., chronic alcohol abuse, high 
Knaus score and delay in the fi rst brain CT or MRI scan were the factors associated 
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independently with delay in administration of acyclovir (p = 0.02, 0.007 and <0.001 
respectively). White cell count <10/mm3 in CSF increased 2.5 fold the risk of late 
administration of acyclovir, fi nding not statistically signifi cant (p = 0.17). As late 
initiation of acyclovir is the most signifi cant modifi able prognostic factor in HSV 
encephalitis, authors suggest that when the clinician confronts a patient with severe 
underlying disease or chronic alcohol abuse, in high suspicion for HSV encephalitis, 
even when CSF appears normal, early initiation of acyclovir is crucial for the fi nal 
outcome [46]. 

In a more recent study by Poisy et al., higher Knaus score (p = 0.08), delay in 
acyclovir treatment (p = 0.006), older age (p = 0.04) and presence of red blood cells 
in the CSF (p = 0.05) were associated with higher morbidity and mortality. However, 
the authors did not document a correlation between the HSV viral load in the CSF 
and the prognosis. Th ey suggest that abnormal immunological response of the host 
and not intense viral replication determine the severity of the disease, as interpreted 
by correlation with viral load and red blood cells count [47].

Wang and Liu consider MRI imaging of higher sensitivity for the diagnosis, 
compared with HSV PCR test, which is considered as the gold standard method 
for the confi rmation of the diagnosis. Based on the fact that HSV PCR test may 
be negative early aft er the onset of the symptoms, the authors suggest the prompt 
performance of MRI and early administration of acyclovir, in highly suspected cases. 
Th ey conclude that sole reliance on PCR test may be dangerous, leading to poor 
outcome, if the patient is left  untreated [48]. Temporal lobe edema or hemorrhage 
is a pathognomonic for HSV encephalitis MRI pattern [49]. The importance of 
MRI imaging in HSV encephalitis is highlighted by the fi ndings of Sili et al. in their 
retrospective study, in which duration of disease before hospital admission (odds ratio 
(OR) = 1.24) and the extent of brain involvement on MRI at the time of admission 
were the two independent risk factors associated with poor outcome [6].

Clinical manifestations, imaging studies, CSF analysis and EEG are the basis 
of diagnostic approach in encephalitis. Th ose patients presenting with at least two 
seizures or status epilepticus, severe organ damage or behavior alteration usually 
require temporary hospitalization in ICU. GCS<8 or status epilepticus are absolute 
indications for intubation [29]. Male gender, third age, lower GCS score and delay in 
initiation of acyclovir >2 days aft er the onset of the symptoms are the main predictors 
of unfavorable outcome. High suspicion of the clinician, rapid diagnosis and prompt 
administration of acyclovir are the triptych of success in possible or confi rmed cases 
of HSV encephalitis [50]. In cases of high suspicion for HSV encephalitis, prompt 
intravenous administration of acyclovir (10 mg/kg every 8 hours) is the treatment 
of choice. Duration of the treatment usually ranges from 14 to 21 days [35]. Th e 
role of corticosteroids in HSV encephalitis is ambiguous, although they are usually 
administered in clinical practice [29]. IL-1 antagonists may offer as adjunctive 
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treatment in infectious encephalitis, although well designed randomized controlled 
trials should be conducted to establish them as second line agents [15].

Conclusion

Even when CSF analysis seems normal, imaging studies are not specifi c and HSV 
PCR test is negative, the clinician should be more aggressive, if clinical presentation 
is indicative for HSV encephalitis, by administrating acyclovir early aft er patient’s 
admission. Th us, medical history, physical examination and high clinical suspicion 
cannot be replaced, in the context of early diagnosis and prompt therapeutic 
intervention.
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