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Objective To assess the eld-test version of the new WHO Japanese encephalitis (JE) surveillance standards.

Methods We applied the clinical case de nition of acute encephalitis syndrome (AES), laboratory diagnostic criteria and case
classi cations to patients with suspected central nervous system (CNS) infections in southern Viet Nam.

Findings Of the 380 patients (149 children) recruited with suspected CNS infections, 296 (96 children) met the AES case de nition.
54 children were infected with JE virus (JEV), of whom 35 (65%) had AES, giving a sensitivity of 65% (95% Cl: 56 73) and speci city
of 39% (95% Cl: 30 48). Nine adults with JEV presented with AES. 19 JEV-infected children missed by surveillance included 10 with
acute accid paralysis, two with accid hemiparesis and six with meningism only. Altering the case de nition to include limb paralysis
and meningism improved sensitivity to 89% (95% ClI: 83 95), while reducing speci city to 23% (95% Cl: 15 30). Six children that did
not have AES on admission had reduced consciousness after admission. Cerebrospinal uid (CSF) analysis diagnosed seven patients
negative on serum analysis. Five patients with neurological manifestations of dengue infection had JEV antibodies in serum and would
have been misdiagnosed had we not tested for dengue antibodies in parallel.

Conclusion Children infected with JEV that presented with acute limb paralysis or neck stiffness only were missed by the surveillance
standards, although some of them subsequently became encephalopathic. A footnote in the surveillance standards drawing attention

to these presentations would be helpful. An acute CSF sample is more sensitive and speci ¢ than an acute serum sample.
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Une tradluction en fran ais de ce rdsum@ gure la ndelarticle. Al nal del artculo se facilta una traducci n al espazol.

Introduction

Japanese encephalitis (JE) is one of the
most common encephalitides world-
wide, with an estimated 30 000 50 000
cases and 10 000 15 000 deaths annu-
ally. e disease is caused by a mosquito-
borne avivirus (family Flaviviridae,
genus Flavivirus), which is related to
dengue and West Nile viruses and found
across most of south and east Asia.! In
parts of rural Asia, almost all individuals
are infected during childhood. About
one in 300 infections cause symptoms?
ranging from non-speci c febrile illness
to severe meningoencephalitis, charac-
terized by fever, reduced consciousness,
seizures and focal neurological signs.
In addition, the virus can cause aseptic
meningitis or a poliomyelitis-like acute
accid paralysis.

JE can be controlled by vaccina-
tion.> e implementation of control
programmes requires accurate data on
disease burden, which in turn are de-
pendent on disease surveillance. WHO
has produced surveillance standards for
JE, which are available as a eld-test
version. e standards include clinical
case de nitions to identify patients with
an acute encephalitis syndrome (AES),
recommended laboratory criteria for
con rmation of JE virus (JEV) infec-
tion and case classi cation based on the
results of these tests (Box 1).4

Laboratory con rmation of JEV
infection is not straightforward because
attempts to isolate the virus are usually
negative.® Diagnosis is, therefore, usually
based on detection of antibodies in se-
rum or cerebrospinal uid (CSF); how-
ever, serum antibodies can result from

recent coincidental non-neurological,
rather than causative, infection with
the virus.®  ere is also cross-reactivity
of antibody with other aviviruses,
particularly dengue, which means that
dengue infection can be misdiagnosed
as JE unless antibodies for both are
tested for in parallel.”

e JE surveillance standards were
drawn up according to recommenda-
tions provided by an expert committee.

e need to base guideline develop-
ment on the best available evidence
is being emphasized increasingly at
WHO,? which recommends that they
are assessed by use in patients with
detailed clinical and diagnostic infor-
mation. In this report, we apply the
standards to patients with suspected
central nervous system (CNS) infections
in southern Viet Nam, where JE and
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dengue are endemic, who had detailed
clinical and virological work-up as part
of previous prospective studies.® 1

Materials and methods

Patients were recruited in the paediatric
and adult intensive care units at the
Centre for Tropical Diseases, Ho Chi
Minh City, Viet Nam, an infectious-
diseases referral hospital for much of the
south of the country. Study protocols
were approved by the hospital s scien-
ti cand ethical committee; consent was
obtained from patients or accompany-
ing relatives.

Clinical and virological methods

For one year, from January 1995, all
children (< 15 years) and adults with a
suspected CNS infection were studied.
CNS infections were suspected in pa-
tients with a fever, or history of fever
and at least one of the following: re-
duced consciousness (Glasgow coma
score of 14 or lower for adults® or
Blantyre coma score less than 4 for chil-
dren aged less than six years),® severe
headache, neck sti ness, focal neuro-
logical signs, tense fontanelle or con-
vulsions. Patients with slide-positive
cerebral malaria or clinical features of
tetanus were admitted to specialized
wards and not included in this series.
Children age six months to less than six
years with a single convulsion lasting
less than 15 minutes who recovered
consciousness within 60 minutes were
considered to have had a simple febrile
convulsion®® and were not studied.
Clinical-history examination, methods
of investigation and treatment have
been described previously.® 1

Measurement of IgM and 1gG anti-
bodies against JEV and dengue in serum
and CSF and criteria for distinguishing
the two infections and distinguishing
patients with a primary infection from
those previously infected with a di er-
ent avivirus (a secondary infection)
were as described previously.”*? ¥4 JEV
was distinguished from dengue on the
basis of greater antibody titres, and pri-
mary infections were distinguished from
secondary infections by ratio of IgM to
19G. Virus isolation, reverse transcriptase
polymerase chain reaction (PCR) and
immunohistochemical detection of vi-
rus in autopsy material were described
previously.®1015.16
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Clinical diagnoses

Patients with reduced consciousness
were diagnosed as having encephalitis if
there was no metabolic or other expla-
nation and they had focal neurological
signs or CSF pleocytosis (corrected
white-cell count > 5/ 1) or convulsions
other than simple febrile convulsions;*
patients with none of these features were
considered to have an acute encephal-
opathy. If they had a positive culture
for Salmonella typhi or strongly positive
Widal test, they were diagnosed as ty-
phoid encephalopathy; if other organ-
isms were cultured from the blood, the
diagnosis was encephalopathy associ-
ated with septicaemia.

Pyogenic meningitis was diagnosed
in patients with CSF cell counts greater
than 100/ | with a predominance of
polymorphonuclear cells and low CSF-
to-plasma glucose ratio (< 50%) or CSF
cell count greater than 1000/ [; this was
classi ed as culture positive or culture
negative depending on the results of
CSF culture. Aseptic meningitis was
diagnosed in fully conscious patients,
with lymphocytic CSF (< 1000/ 1) and
normal glucose ratio ( 50%). Tuber-
culous meningitis was diagnosed in
patients with lymphocytic CSF and low
glucose ratio (typically < 30%), or with
any CSF pleocytosis (< 500 cells/ 1) if
the history was suggestive of chronic
meningitis, or the patient had evidence
of systemic tuberculosis, or there was
a family member with tuberculosis.
Patients with neck sti ness but no CSF
pleocytosis were diagnosed as having
meningism. Brain abscesses, tumour and
strokes were diagnosed with computed
tomography scans at a nearby hospital.
Subarachnoid haemorrhage was diag-
nosed on the basis of history and a high
CSF red-cell count that did not change
between sequential CSF bottles. Com-
plex febrile convulsions were diagnosed
in children with fever and convulsions
that did not meet the simple febrile
convulsions case de nition, for example,
because they had focal convulsions
or multiple generalized convulsions.
Myelitis was diagnosed in those with
acute accid paralysis associated with
acute febrile illness, and Guillain-Barr@
syndrome was diagnosed as described
previously.® Clinical judgement was
used to determine the most likely diag-
nosis for patients tting more than one
or no diagnostic category.
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Surveillance case de nitions

After the clinical recruitment had been
completed and data entered onto a data-
base, patients were classi ed according
to the WHO clinical case de nitions
(Box 1).* Patients were de ned as hav-
ing altered mental status if they had
confusion, altered behaviour, disorien-
tation, coma or inability to talk, either
in the history or on initial examination.
Patients were de ned as having new-
onset seizures if history was suggestive
of a seizure or they were having seizures
on examination. Patients with an acute
febrile illness, and altered mental status
or new-onset seizures, were de ned as
meeting WHO criteria for acute en-
cephalitis syndrome (AES).* To examine
the possible role of other clinical fea-
tures in case de nitions for surveillance,
we de ned patients as having mening-
ism if there was history or examination

ndings of neck sti ness. In patients
whose consciousness level would allow
assessment, acute paralysis was de ned
as rapid onset of weakness (reduced
movement and power); if associated
with reduced or absent deep-tendon
re exes and reduced tone, this was clas-
si edasacute accid paralysis.'” Patients
with acute paralysis, cranial-nerve signs,
other brainstem signs, lateralising signs
or pyramidal or extrapyramidal signs
were de ned as having focal neurologi-
cal signs.

Statistical methods

e sensitivity, speci city, positive pre-
dictive value (PPV) and negative pre-
dictive value (NPV) of the AES case
de nition and modi cations to it for
detecting JEV infection were assessed.

Results

Demographics

Of 386 patients (152 children) recruit-
ed, 380 (149 children) had su cient
information for inclusion (Fig. 1 and
Fig. 2). e median age of children was
5 years (range: 0.167 15 years) and of
adults was 32 years (range: 15 85 years).
71 patients died, 119 had neurological
sequelae and 162 recovered with minor
or no sequelae; for 28 the outcome
was unknown because they were lost
to follow-up at another hospital or
they self-discharged. 54 children and
nine adults were infected with JEV; 16
patients (seven children) were infected
with dengue viruses; 217 patients had
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Box 1. WHO recommended case de nition for Japanese encephalitis (JE)  eld-test version*

Clinical case de nition

Clinically, a case of acute encephalitis syndrome (AES) is de ned as a person of any age, at any time of year, with the acute onset of fever and a
change in mental status (including symptoms such as confusion, disorientation, coma, or inability to talk) AND/OR new onset of seizures (excluding
simple febrile seizures).* Other early clinical ndings can include an increase in irritability, somnolence or abnormal behaviour greater than that seen
with usual febrile illness.

Case classi cation

Suspected case: A case that meets the clinical case de nition for AES. Suspected cases should be classi ed in one of the following four ways.

Laboratory-con rmed JE: A suspected case that has been laboratory-con rmed as JE.

Probable JE: A suspected case that occurs in close geographic and temporal relationship to a laboratory-con rmed case of JE, in the context of an
outbreak.

Acute encephalitis syndrome
identi ed.

Acute encephalitis syndrome  unknown: A suspected case in which no diagnostic testing is done, or in which testing identi ed no etiological agent,

or in which the test results were indeterminate.

Laboratory criteria for con rmation

Clinical signs of JE are indistinguishable from other causes of AES. Laboratory con rmation is therefore essential for accurate diagnosis of JE. Laboratory

con rmation of a JE virus infection includes:

1. Presence of IgM antibodies speci ¢ to JE virus in a single sample of cerebrospinal uid (CSF) or serum,” as detected by an IgM-capture ELISA
speci cally for JE virus;*

2. Detection of JE-virus antigens in tissue by immunohistochemistry;

3. Detection of JE-virus genome in serum, plasma, blood, CSF? or tissue by reverse transcriptase polymerase chain reaction (PCR) or an equally
sensitive and speci ¢ nucleic acid ampli cation test;

4. Isolation of JE virus in serum, plasma, blood, CSF¢ or tissue;

5. Detection of a fourfold or greater rise in antibodies speci ¢ to JE virus as measured by haemagglutination inhibition (HI) or plaque reduction
neutralization assay (PRNT) in serum collected during the acute and convalescent phase of illness. The two specimens for IgG should be collected at

least 14 days apart. The IgG test should be done in parallel with other con rmatory tests to eliminate the possibility of cross-reactivity, as indicated
in footnote c.

other agent: A suspected case in which diagnostic testing is done and an etiological agent other than JE virus is

Most JE infections are asymptomatic. Therefore, in areas that are highly endemic for JE, it is possible to have AES due to a cause other than JE virus and have JE

virus-speci ¢ IgM antibody present in serum. To avoid implicating asymptomatic JE as the cause of other AES illnesses, sterile collection and testing of a CSF sample

from all persons with AES are recommended when feasible.

Only the rst ve to 10 cases of an outbreak need be con rmed through laboratory testing. During periods of epidemic transmission of JE virus, laboratory

con rmation of every case may not be necessary.

2 A simple febrile seizure is one in a child aged six months to less than six years old, the only nding is fever and a single generalized convulsion lasting less than 15
min, and who recovers consciousness within 60 min of the seizure.

> A serum sample should be obtained at admission. Because it may not yet be positive in a JE-infected person, a second serum sample should be collected at
discharge or on the 10th day of illness onset or at the time of death and tested for presence of JE virus speci ¢ IgM.

¢ Further con rmatory tests (e.g. looking for cross-reactivity with other aviviruses circulating in the geographical area) should be done: when there is an ongoing
dengue or other avivirus outbreak; when vaccination coverage is very high; or in cases in areas where there are no epidemiological and entomological data
supportive of JE transmission.

d Detection of virus genome or virus isolation in serum, plasma or blood is very speci ¢ for JE diagnosis; however, it is not sensitive as virus levels are usually
undetectable in a clinically ill JE case. Therefore a negative result by these methods should not be used to rule out JE in a suspected case. Similarly detection of
virus genome or virus isolation in CSF is usually only found in fatal cases and therefore not very sensitive and should not be used for ruling out a diagnosis of JE.

no serological evidence of infection and 53 (98%) for 14 days or less. e and 22 had altered consciousness on

with JEV or dengue, and in 84 patients
serological diagnosis was not possible
because only acute negative samples
were available.  ese patients had the
status JEV unknown.

Most patients with JEV were ad-
mitted during the rainy season (April
September), but occasional cases were
admitted throughout the year (Fig. 1
and Fig. 2). e median length of illness
was 4 days (range: 0.5 28 days) for all
children; 119 (80%) had been ill for 7
days or less, and 140 (94%) for 14 days
or less. For the 54 children that were
JEV positive, the median length of ill-
ness was 5 days (range: 2 15 days); 45
(83%) had been ill for 7 days or less,
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median illness length for all adults was 6
days (range: 0.5 120 days); 137 (59%)
had been ill for 7 days or less, and 195
(84%) for 14 days or less.

Clinical case de nitions

e 380 patients were classi ed accord-
ing to whether they met the WHO case
de nition of AES (i.e. symptoms of a
change in mental status or new onset
seizures) and the status of JEV infection
(Table 1). Among the 278 patients with
altered mental status, 244 had both a
history of altered consciousness and
reduced coma score on admission, 12
had a history only but were fully con-
scious on initial assessment in hospital,

examination not in history. Among the
124 patients with new onset seizures, 72
had histories of seizures, 46 had seizures
on examination and gave histories of
seizures and six had seizures on exami-
nation (mostly focal seizures) but not
in their histories. 16 children had new
onset seizures without a change in men-
tal status; typically these were children
with focal seizures or with several brief
generalized seizures with rapid recovery
of consciousness between seizures (i.e.
they had complex febrile convulsions).

Sensitivity, speci city, PPV and
NPV were calculated after removing pa-
tients in whom the JEV status was not
known (Table 2). For children, the AES
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