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Guidelines

Consensus guidelines for the investigation
and management of encephalitis

A summary of a position paper for Australian and New Zealand practitioners

and is a challenging condition for clinicians to

identify and manage. It manifests as a complex
neurological syndrome with protean clinical manifesta-
tions that may be caused by a large number of aetiolo-
gies, many without effective treatments. It can be fatal
and survivors often experience significant neurological
morbidity. Studies have shown variable quality in case
management in multiple settings,*® emphasising the need
for consensus guidelines.

E ncephalitis is caused by inflammation of the brain

The need for guidelines is also important because enceph-
alitis is a marker of emerging and re-emerging infectious
diseases, and is therefore a syndrome of public health
importance. There are unique infectious aetiologies in
Australia — including Hendra virus, Australian bat
lyssavirus, Murray Valley encephalitis virus and West
Nile virus (Kunjin virus) infections — that require early
identification, reporting and specialist clinical and public
health responses. Regionally, causes of encephalitis with
potential for introduction into and epidemic activity in
Australia include Japanese encephalitis virus, entero-
virus 71, dengue virus and Nipah virus. There is also a
rapidly growing list of immune-mediated encephalitides
that are important because of their potential response
to immunomodulatory treatments and their association
with underlying tumours.

“encephalitis is a marker of emerging
and re-emerging infectious diseases”

Although comprehensive guidelines have been published
elsewhere, including recent international consensus
guidelines,* these are detailed and lack a specific geo-
graphic focus. As a result, we have developed a concise
guideline for clinicians in Australia and New Zealand
(doi: 10.1111/im;j.12749)° that provides a substantial update
to previous guidance published in the Journal.®

The guideline was developed by the Australasian Society
for Infectious Diseases Clinical Research Network (ASID
CRN) Encephalitis Special Interest Group with subse-
quent, multiple rounds of consultation involving the ASID
Guidelines Committee, the Public Health Association of
Australia, the Australian and New Zealand Association of
Neurologists and the Australasian College for Emergency
Medicine.

Main recommendations

The guideline principally consists of two algorithms.
The first algorithm addresses the patient with possible
meningoencephalitis — a scenario that is frequently
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encountered in emergency departments. This algorithm
is designed to assist clinicians to: consider encephalitis
within a wide differential diagnosis, perform appropri-
ate specimen sampling and investigations, and initiate
antimicrobial therapy promptly (including acyclovir for
possible herpes simplex virus [HSV] encephalitis). In
most patients with possible meningoencephalitis, an
alternative diagnosis will be made. The algorithm aims
to discriminate between patients in whom encephalitis
can be excluded and those who require a more detailed
assessment. The second algorithm addresses the patient
in whom encephalitis is considered likely. This algorithm
provides a robust clinical case definition of encephalitis,
identifies key first-line (universal) diagnostic tests (Box),
outlines a process of excluding HSV disease, and formu-
lates an approach of directed (second- and third-line)
diagnostic testing based on risk factors, clinical features
and radiological features.

In addressing these scenarios, the guideline answers the
following questions:

* What features are important to consider during
history-taking and examination?

¢ Inwhich patients should magnetic resonance imaging
be performed?

* What are the common abnormalities evident in
cerebrospinal fluid?
Furthermore, it provides advice on the tests that should
be done to diagnose the most common causes of encepha-
litis and defines specific patient subpopulations to high-
light differences in aetiology (to help prioritise testing).
These subpopulations include: children and neonates,
immunocompromised patients, overseas travellers and
immigrants, and patients residing in tropical Australia.

The guideline considers the particularly vexing question
of the contemporary role of brain biopsy by presenting
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Recommended first-line investigation of encephalitis in
Australia and New Zealand*>

Specimen/Investigation Tests

CSFt Opening pressure, microscopy, Gram stain
and bacterial culture

Cell count and type}

Biochemistry: protein, glucose

PCR: HSV§, enterovirus, VZV

Antibodies: oligoclonal bands, VZV 1gGY

Antigen: cryptococcal Ag

Other: VDRL (adult); consider cytology; to
store

Serology: HIV+t, flavivirus (Australia)+,
M. pneumoniae, EBV (child/adolescent),
T. pallidum (syphilis — adult)

PCR testing for enterovirus, influenza A and
B, adenovirus

Faeces PCR or antigen testing for enterovirus,
adenovirus, rotavirus (child); enterovirus
culture/typing

PCR testing for HSV 1/2, VZV, enterovirus

Seruml|

Respiratory

Skin swabs (where
lesions present)

Neuroimaging MRI (sequences to include: T1,T2, FLAIR,
DWI, gradient-echo, gadolinium contrast)
or if unavailable CT with contrast

EEG

tCollect up to 10 mL, if able, in four tubes in adults and children, and up
to 5 mLin a small child (<2 years old). +Formal cytological examination is
required to reliably differentiate eosinophils from other leukocytes and
identify malignant cells. §HSV PCR is highly sensitive (>96%) between days
3 and 7 of the illness, its sensitivity decreases slightly in the second week
of the illness. False negatives prior to day 3 have been described. After
day 10, CSF HSV 1gG can be used to make a late diagnosis. fWhere
available, CSF VZV 1gG may be more sensitive than PCR. Testing requires
the demonstration of intrathecal synthesis of VZV IgG, that is a reduced
serum/CSF ratio of VZV 1gG compared with the serum/CSF ratio of
albumin. lICollect up to 20 mL blood in a clotting tube in adults and
children; and up to 5 mL in a small child (<2 years old). +1HIV is very
uncommon in children in Australia, and encephalopathy is an uncomman
presentation; some experts would still undertake HIV testing as the diag-
nosis impacts upon possible aetiologies of encephalitis, and is treatable.
+tFlaviviral IgM should be tested after 5 days of symptoms. A negative
result makes the diagnosis unlikely. CSF IgM is specific for these viruses
and should be performed in patients in whom the diagnosis is likely in
terms of risk factors, clinical and radiologic features (see Boxes 4 and 5).
Ag, antigen; CSF, cerebro-spinal fluid; CT, computed tomography scan;
DWI, diffusion-weighted imaging; EEG, electro-encephalogram; FLAIR,
fluid-attenuated inversion recovery; HIV, human immunodeficiency virus;
HSV, herpes simplex virus; MRI, magnetic resonance imaging; PCR,
polymerase chain reaction; VZV, varicella zoster virus; WBC, white blood
cell.

*Table reproduced with permission from: Britton PN, Eastwood K, Paterson B, et al;

Australasian Society of Infectious Diseases; Australasian College of Emergency Medicine;

Australian and New Zealand Association of Neurologists; Public Health Association of
Australia. Consensus guidelines for the investigation and management of encephalitis
in adults and children in Australia and New Zealand (Internal Medicine Journal, Wiley
Publishing Asia Pty Ltd, © Royal Australasian College of Physicians 2015). 4

evidence of its yield in cohorts of patients who have encephalitis.
It also introduces the various immune-mediated encephalitides,
describes their clinical features and, in doing so, assists the clini-
cian in deciding when to perform specific antibody studies. From
a treatment perspective, the guideline defines optimal therapy
for HSV encephalitis and outlines possible treatment strategies
for other infectious and immune-mediated causes based on
lower-quality evidence. In particular, it suggests when to consider
empiric antimicrobial therapy and immunomodulatory therapies.

Encephalitis presents a complex challenge to clinicians. Its pos-
sibility must be suspected in a variety of presentations, and
it requires the performance of a detailed clinical assessment,
consultation, and judicious investigation. Unnecessary delays
must be avoided, and it is essential to institute empiric therapies
appropriately and provide high-quality supportive management.
Optimal application of current knowledge is likely to improve
diagnosis; however, even with an extensive diagnostic work-up,
definitive aetiology may not be identified for 30%—-40% of patients
with encephalitis.” Novel agents and a changing geographical
distribution of known diseases are likely to be identified with
improved surveillance; these possibilities should be considered
where unexplained encephalitis clusters occur.
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