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Recent issues in herpes simplex encephalitis
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Abstract Herpes simplex encephalitis (HSE) remains the
most important cause of fatal sporadic encephalitis in man.
Caused by herpes simplex virus type 1 (HSV-1), and more
rarely by HSV-2, it can have devastating clinical conse-
quences for the patient, especially when the instigation of
acyclovir therapy has been delayed by more than 2 days or
more. Even with acyclovir treatment, nearly a third of pa-
tients may die or suffer significant morbidity. Both host and
viral factors may interact to affect the clinical phenotype.
Here we consider some of the recently published manage-
ment guidelines for HSE and comment on various current
issues of contention. The latter includes the timing and
frequency of cerebrospinal fluid examinations for the poly-
merase chain reaction detection of HSV, decisions regarding
acyclovir therapy including the consequences of delay in its
initiation, and the use of corticosteroids in the disease.
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Introduction and neuropathogenesis

Herpes simplex encephalitis (HSE) is an important acute neu-
rological infection not only because is it the commonest fatal
sporadic encephalitis occurring in man but also since it is
treatable with the antiviral drug acyclovir, and treatment delays
are associated with a significantly poorer disease outcome
(Solomon et al. 2012). Here we consider some current issues
in this area while not attempting to provide a comprehensive
overview. The disease is caused by the herpes simplex virus

(HSV), a pathogenic human herpesvirus, the genome of which
can be detected in 85–90%of trigeminal ganglia in individuals at
autopsy (Baringer 2000), an observation that is consistent with a
very high seroprevalence of HSV-1 of around 90 % in normal
asymptomatic individuals (Kennedy and Chaudhuri 2002). It has
always been difficult to reconcile this extensive viral latency
carriage with the relative rarity of HSE itself, and this is a
longstanding conundrum in this field. Thus, while precise inci-
dence figures are difficult to obtain, it has been estimated that
HSE accounts for almost 20 % of all cases of encephalitis
(Granerod et al. 2010) and has an annual incidence of 1 in
250,000 to 500,000 (Solomon et al. 2012). HSV-1 causes 90 %
of adult cases of HSE with 10 % caused by HSV-2; the latter is
also a commoner cause in neonates and the immunosuppressed
(Chaudhuri and Kennedy 2002; Miller et al. 2013).

HSE typically affects the frontal and temporal lobes, account-
ing for the characteristic clinical features including personality
changes, cognitive impairment, aphasia, seizures, and focal
weakness (Kennedy and Chaudhuri 2002; Whitley and Gnann
2002), but in rare cases, the brainstem may be preferentially
involved (Livorsi et al. 2010). The disease can sometimes affect
both hemispheres simultaneously (Sureka and Jakkani 2012). It
seems likely that the virus is localized to these specific brain
regions as a consequence of spread along particular neural path-
ways, possibly via the olfactory pathways to the temporal lobes,
or from the trigeminal ganglia, where the virus is latent, to the
frontal and temporal lobes (Davis and Johnson 1979; Baringer
2000). The etiology of HSE is not known at present though we
have several clues as to disease neuropathogenesis, and there has
been some recent investigation into this question. While it seems
logical to assume that host factors such as age and the level of
immunocompetence are key determinants of disease, the ques-
tion on variability of herpesvirus neurovirulence as a causative
factor also has to be taken into consideration, and possibly host
and viral factors may interact to cause a particular disease phe-
notype. However, based on a small number of cases, a seminal
study in 1982 compared the brain and oral–labial HSV-1 isolates
in patients with HSE and concluded, on the basis of restriction
enzyme analysis of these, that HSE may occur as a consequence
not only of an expected viral reactivation but also from a primary
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or a secondary HSV-1 infection (Whitley et al. 1982). Recently,
the entire genome sequence was obtained in both an HSV-1
isolate from an encephalitic patient and a laboratory strain
(Szpara et al. 2010). Sequence differenceswere detected between
these two strains with a number of potentially causal genes
determining variations in clinical phenotype. These consider-
ations might favor the concept that HSE is due to primary
infection rather than reactivation (Steiner 2011). This approach
demonstrates the potential for deep genome sequencing to pro-
vide the potential molecular basis for particular HSV-1 (and other
viruses) to produce neurological disease, and more extensive
studies of this kind are awaited (Szpara et al. 2010).

It has been shown that about 20 % of HSE cases, diag-
nosed by cerebrospinal fluid (CSF) polymerase chain reac-
tion (PCR) (see below) can present as a relatively mild or
atypical disease (Fodor et al. 1998). Though there were quite
a small number reported, these mild cases were associated
with either HSV-1 or HSV-2 and frequently associated with
immunosuppression. How frequently HSE may present as
mild disease in the general population remains to be deter-
mined, but host factors are clearly critical. Recently, specific
genetic, rather than general, host factors have been observed
to be associated with the development of HSE in children
(Lafaille et al. 2012; Herman et al. 2012). Thus, it was shown
that HSE in two children was the consequence of an autoso-
mal recessive deficiency in the intracellular protein UNC-
93B leading to impaired cellular interferon (IFN) responses
(Casrouge et al. 2006). Subsequent work has confirmed that
HSE in children may result from single gene errors in Toll-
like receptor 3 (TLR3)-IFN type 1 and 3 pathways (Pérez de
Diego et al. 2013). Why such genetic determinants should
manifest in childhood but not in adult HSE is unclear.

Guidelines for management of encephalitis

There has been sizeable interest in recent years in producing
general guidelines for the investigation and management of
viral encephalitis with an understandable emphasis on HSE.
There is considerable merit in such documents, which should,
by definition, be evidence-based wherever possible, particu-
larly when there is a general variation in clinical practice,
some issues are unclear, and where prompt and appropriate
treatment is vital but not always implemented. A simple
algorithm for management of suspected HSE was suggested
by one of us in 2004 (Kennedy 2004), and the authors
produced (with others) a comprehensive, strongly evidence-
based guideline document of the European Federation of
Neurological Societies (EFNS) for diagnosis andmanagement
of viral meningoencephalitis in 2005 (Steiner et al. 2005)
which was then updated in 2010 (Steiner et al. 2010). Many
of the suggestions were already in common practice, and the
extent to which these were actually implemented in Europe is

unknown. Partly because of the lack of guideline implemen-
tation, but also because of the great importance of the subject
to both general physicians and neurologists, Solomon and
colleagues recently produced a clear and comprehensive na-
tional guideline document of the Association of British
Neurologists (ABN) and British Infection Association on the
management of suspected viral encephalitis (Solomon et al.
2012). This document, which is evidence-based and includes
a management algorithm similar in part to, but more complex
and detailed than, our previous one, addresses directly the key
management issues that clinicians face and is clear and un-
equivocal in its many recommendations. We will briefly ad-
dress here some of the recommendations, many of which are,
inevitably and understandably, based on expert opinion rather
than hard evidence gleaned from randomized clinical trials
(Thwaites 2012).

There is a general issue about the potential legal implica-
tions of clinical guidelines. If recommendations are
evidence-based, then clearly there is an obligation for the
clinician to follow them. However, if they are not, and are
based primarily on expert opinion, then while it is certainly
wise to follow them as far as possible, the approach should
always be determined by the particular clinical situation.

Considerations in the investigation of suspected HSE

The most immediate clinical challenge is to diagnose HSE
when it exists, as early treatment is available and vital, and
there is a very close relationship between diagnostic and treat-
ment considerations in HSE. Examination of the CSF should
always be carried out if at all possible. While the CSF typically
shows a lymphocytosis of 10–200/mm3 (or more) and a raised
protein of 0.5–1.0 g/l or more (Kennedy and Chaudhuri 2002;
Solomon et al. 2012), the mainstay of diagnosis is detection of
HSV by PCR. The evidence base for the utility of CSF PCR in
HSE and other viral encephalitides has been recently reviewed
in detail in a separate EFNS-ENS guideline document (Steiner
et al. 2012). The sensitivity of CSF PCR for detecting HSV
DNA is about 96 %, and the specificity in experienced labo-
ratories is about 99 % (Steiner et al. 2012). Neuroimaging is
also of great diagnostic importance in suspected HSE. While it
is preferred to carry out neuroimaging, ideally with an MRI
scan, as soon as possible in cases of suspected viral encepha-
litis, this should certainly not delay starting acyclovir. TheMRI
is abnormal in almost all cases of HSE showing the character-
istic abnormalities of edema and/or abnormal enhancement in
one or both temporal and frontal lobes, the insular cortex, and
the angular gyrus (Baringer 2000; Steiner et al. 2010). The
other key importance of neuroimaging (and a CT scan may be
carried out if MRI is not available) is to exclude a space-
occupying lesion such as a tumor or abscess or evidence of
significant cerebral edema that would make a lumbar puncture
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potentially hazardous. The diagnosis of HSE may be compli-
cated by a number of important timing issues. If there is to be a
delay of more than 6 h before starting acyclovir, and provided
that there is no clinical contraindication to performing a lum-
bar puncture, the recent ABN guidelines recommend examin-
ing the CSF even if neuroimaging has not been performed. A
pitfall, based on a few reports, is that the CSF PCR may be
negative for HSV-1 during the first 3 days of the illness
(Steiner et al. 2012). If so, and if the clinical suspicion of
HSE continues, then the CSF should be reexamined after a
few days as the PCRmay then become positive. The chance of
a positive PCR is highest during the first week, even when the
patient is on acyclovir, following which the viral yield falls
(Lakeman and Whitley 1995). Consequently, the CSF PCR
may also be negative in definite HSE if it is examined too late
in the illness, after 10–14 days. Clinicians need to be very
aware of these timing issues when assessing the patient with
suspected HSE. Another contentious issue is whether to repeat
the CSF after 14 days of acyclovir as is recommended by the
ABN guidelines and, which is carried out in some, but cer-
tainly not all, neurological units. We do not routinely repeat
the PCR test on CSF at 14 days, unless there is a clinical
indication that the patient is not recovering as quickly as
would be expected, and there is still a strong clinical suspicion
of ongoing HSE, and especially if the first CSF sample had
been taken within 3 days and was negative. Though repeating
the CSF PCR routinely after 14 days of treatment was also
recommended in a prior European consensus report (Cinque
1996), at present we lack an evidence base for carrying this
out routinely.

Considerations in the HSE patient treated with acyclovir

As soon as the diagnosis of HSE is suspected, the patient
should be commenced on intravenous (IV) acyclovir of
10 mg/kg three times daily for 14 days. Caution should be
exercised if there is known renal impairment. In the immu-
nocompromised patient, or in children under 12 years, acy-
clovir should be continued for at least 21 days (Solomon
et al. 2012). Untreated, the mortality from HSE is about
70 %, whereas following acyclovir treatment, it is reduced
to about 28 % at 18 months (Whitley and Gnann 2002), but
morbidity still remains high. While acyclovir therapy was
clearly an enormous advance, nevertheless these complica-
tions are still far from ideal. One important issue is when it is
safe to stop acyclovir when the CSF PCR has been negative.
Our view is that it is safe to do so when an alternative
diagnosis has been unambiguously established, making acy-
clovir unnecessary. However, the recent ABN guidelines
extend this approach by including two other criteria: (a) if
the CSF PCR is negative on two occasions 24–48 h apart and
MRI does not suggest HSE and (b) if the CSF PCR is

negative once, more than 72 h after onset of symptoms, with
normal consciousness level, a normal MRI, and a CSF white
cell count <5/mm3 (Solomon et al. 2012). These are expert
opinions, and we would exercise caution with this second
criterion in the absence of an alternative diagnosis, and for
criterion a, would want to ensure that the second CSF spec-
imen has been taken more than 3 days after the onset of
symptoms.

Though in our experience most clinicians are generally
quick to instigate acyclovir therapy for suspected HSE, it is
still the case that in some instances treatment is unfortunately
delayed, potentially resulting in severe sequelae. Is it possi-
ble to define a cutoff period in such delay for the develop-
ment of serious complications? Evidence suggests that a
delay of 48 h or more in starting acyclovir results in a worse
prognosis. Thus, in one study on 42 HSE patients, it was
found that the time from admission to the start of acyclovir
treatment was longer in patients with a poor outcome, with
1.8 days in the good outcome group and 4.0 days for the poor
outcome group (McGrath et al. 1997). In another study on 85
HSE patients, it was found that a delay of >2 days between
admission to hospital and initiation of acyclovir therapy was
found to be independently associated with a poor outcome
(Raschilas et al. 2002). Possible reasons for a delay in
starting acyclovir were found in another retrospective study
on 184 HSE patients, which include severe underlying dis-
ease, alcohol abuse, and a delay of >1 day from admission to
the first brain imaging (Poissy et al. 2009). An interesting
question is whether it is possible to correlate the degree of
disability with the number of days for which acyclovir treat-
ment has been delayed. While the 48 h of acyclovir delay
cutoff point has a clear evidence base, we do not think that it

Table 1 Summary of some key points in HSE

HSE accounts for about 20 % of all cases of sporadic encephalitis.

Guideline documents have now been produced for HSE management.

A positive diagnosis of HSE should be made by CSF PCR for HSV.

HSV PCR has a sensitivity of ∼96 % and a specificity of ∼99 %.

Cranial MRI is the neuroimaging method of choice in investigating
HSE.

Neuroimaging sometimes demonstrates bi-hemispheric disease.

Timing of the CSF sample in relation to illness onset is critical in
interpreting PCR results.

Intravenous acyclovir should be commenced as soon as a diagnosis of
HSE is suspected.

Acyclovir can be stopped if an alternative diagnosis has been
established.

A delay in starting acyclovir of 48 h or more is associated with a worse
prognosis.

The role of steroid therapy in established HSE has yet to be established.

The possible benefits of oral valacyclovir following IV acyclovir have
yet to be established.
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is possible at present to say that one can accurately predict
the degree of ensuing disability from the number of days of
delay, especially when comparing, say, 3 days with 4 days.
However, we know that HSE patients below 30 years with a
Glasgow coma score of >6 who are treated with acyclovir
within 4 days of the onset of symptoms have a good outcome
(Whitley and Gnann 2002), so there is very good reason to
believe that a delay in treatment of >4 days will be deleterious.

Another issue of contention is the routine use of cortico-
steroids in HSE. At present, there is no existing evidence on
giving steroids to all patients with HSE, and we do not
advocate this, a view that was also expressed in the ABN
guidelines (Solomon et al. 2012). In theory, steroids could
dampen down the neuroinflammatory response in HSE and
be beneficial. By contrast, administering steroids could po-
tentially exacerbate a CNS viral infection, making their use
hazardous. The one situation where steroid administration is
certainly appropriate is when an HSE patient shows cerebral
edema that could both contraindicate lumbar puncture and
result in severe brain swelling, coning, and death. In that
emergency situation, urgent neurosurgical decompression
may be lifesaving. At present, some clinicians do give ste-
roids to their HSE patients, while most probably do not.
While one retrospective study on 45 patients indicated that
HSE patients who were not treated with steroids had a worse
outcome than those who had received them (Kamei et al.
2005), a large prospective randomised trial on the use of
steroids in HSE will be required to answer this question
definitively. Notwithstanding these caveats, it is probably
unlikely that an immunocompetent patient with HSE given
steroids for the first few days along with acyclovir would
suffer from steroid-associated complications.

An interesting question is whether a course of oral
valacyclovir following the 14-day IV administration of acy-
clovir should be given to improve the final outcome after
infection. At present, again, we just do not know the answer
to this question, but the ongoing NIAID Collaborative
Antiviral Study Group trial should be able to provide an
answer to this question in due course. It should be added
that we do not believe that it is justified to give orally rather
than IV acyclovir during the first 14-day course. Not only is
there no evidence base for this, but also we are unable to
conceive how it could be ethically justified to test this in HSE
patients. Since acyclovir has only a 15–39 % oral absorption,
valaciclovir, an acyclovir prodrug for oral administration
with a better bioavailability, was introduced (Field and
Vere Hodge 2013). Penciclovir achieves higher intracellular
concentrations than acyclovir, and famciclovir is a prodrug
of penciclovir with better oral bioavailability. None, howev-
er, has replaced acyclovir, so far, for the treatment of HSE.

The question of acyclovir resistance in the immunocom-
petent patient has been raised by many observers in this area.
This has been described (Schulte et al. 2010), but we believe

that it must be a very rare event at present, despite the
widespread use of acyclovir, including for many patients
who turn out not to have HSE. In a single case report
(Schulte et al. 2010), a 27-year-old immunocompetent wom-
an with HSE was shown to have been infected with an HSV-
1 resistant to acyclovir due to a mutation in the thymidine
kinase gene. Treatment with the second-line antiviral drug
foscarnet led to a clinical recovery.

Conclusions

The pathogenesis of HSE is still elusive, and the mechanism
responsible for HSV penetration into the brain parenchyma,
unknown. Irrespective of this, the disorder requires immedi-
ate diagnosis and therapy in order to reduce or prevent
permanent neurological damage. PCR analysis of CSF is a
major tool in establishing the diagnosis, but when a CSF
sample is not available or when the PCR is negative for HSV
in the context of a suggestive clinical context, acyclovir
therapy should be commenced as soon as possible while
the effort to look for an alternative diagnosis continued
(Table 1).
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