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Foreword
Today, we share a collective vision to have the South-East Asia Region free of vaccine-

preventable diseases, where all countries provide equitable access to high-quality, safe, 

affordable vaccines and immunization services throughout the life-course. 

Overwhelming evidence demonstrates the benefits of immunization as one of the most 

successful and cost-effective health interventions ever known. Over the past several 

decades, immunization has achieved many milestones, including the eradication of 

smallpox, an accomplishment that has been called one of humanity’s greatest triumphs. 

Vaccines have saved countless lives, lowered the global incidence of polio by 99% and 

reduced illness, disability and death from diphtheria, tetanus, whooping cough, measles, 

Haemophilus influenzae type b disease and epidemic meningococcal A meningitis. We 

have been able to make the Region free of polio for the last 6 years and eliminate maternal 

and neonatal tetanus.

We have vaccines against more than 25 diseases in the present day world, and this has 

increased the need for better surveillance against these diseases to control or eliminate 

them. As the essence of this subject matter, I would like to highlight that high vaccination 

coverage may not necessarily indicate the case-load or disease burden in a population. We 

need to look into the surveillance performance as the key indicators to measure progress 

towards disease control and/ or elimination. 
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A functional vaccine-preventable disease surveillance system is a key part of public health 

decision-making in all countries. Thus, there is an urgent need to build on the current 

efforts to strengthen vaccine-preventable disease surveillance with the latest state-of-the-

art technologies at subnational and national levels. This will require a substantial and long-

term commitment of human and material resources, usually beginning with a systematic 

assessment of the national vaccine preventable diseased (VPD) surveillance system by 

working closely in partnership with all related partners and stakeholders.

I hope that this vaccine-preventable diseases surveillance guide will be well translated into 

respective national programmes and add to the efforts to have a high-quality surveillance 

system for priority vaccine-preventable diseases and help accelerate progress towards 

strengthening vaccine-preventable disease surveillance in our Region. 

Finally, every individual in our Region deserves our best work. We all agree that every 

family, no matter where residing, has the right to all immunization and health services 

that are provided by the respective government, in the spirit of universal health coverage 

contributing towards Sustainable Development Goals, especially Goal 3 on health. 

Dr Poonam Khetrapal Singh

Regional Director, WHO South-East Asia Region
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LIST OF ABBREBIATIONS

AES acute encephalitis syndrome

CFR case fatality rate

CI confidence interval

CIF case investigation form

CNS central nervous system

CSF cerebral spinal fluid

ELISA
enzyme linked immunosorbent 

assay

ID identity

IgM immunoglobulin M

JE Japanese Encephalitis

JEV JE Virus

RT-PCR
reverse transcriptase 

polymerase chain reaction

SAGE
Strategic Advisory Group of 

Expert

SEAR South-East Asia Region (WHO)

SIA
supplementary immunization 

activities

VPD vaccine preventable disease

WHO World Health Organization
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Japanese encephalitis surveillance

1. Introduction 
Japanese encephalitis (JE) is caused by JE virus. In temperate and tropical regions of Asia 

JE virus is maintained in a cycle of virus transmission between vertebrate amplifying hosts 

(e.g. pigs, herons, egrets) and several Culex mosquito species. When infected mosquitos 

bite humans and inoculate the virus, encephalitis may ensue. JE virus is the leading cause 

of encephalitis in Asia. Human vaccination has proven to be the single most effective 

preventive intervention against JE. 

One case of JE occurs among 200–400 infected persons, mostly children – all infected 

develop immunity irrespective of clinical disease, and are protected for life. In highly 

enzootic and endemic areas, a majority of children get infected and therefore adults tend 

to be immune. This explains why JE is mostly confined to under-15 children. Where the 

vaccine has been introduced for children <15 years of age, the proportion of adults among 

the reported JE cases is high as children are getting vaccinated. JE vaccination is now widely 

practiced and JE surveillance is essential to monitor vaccine effectiveness and to measure 

the degree of control achieved by the local immunization performance. In summary, JE 

surveillance is critical to characterize the epidemiology and burden of the disease, identify 

high-risk areas for appropriate public health response and document the impact of control 

measures. In many countries, especially large countries, JE may be confined to certain 

geographic regions; to confirm JE virus aetiology, laboratory confirmation is necessary, but 

may not be widely available. For these reasons, sentinel hospital-based surveillance is 

more practical than general passive surveillance. 

2. Case detection and reporting
Case Definition: Suspected case of JE: A person of any age, at any time of year, in known 

JE-affected geographic region, with acute onset of fever and after an interval of 1 to a few 

days (of prodrome), change in mental status (including confusion, disorientation, delirium 

or coma) and seizures (focal or generalized). 

Caveat: There may be other causes of acute disease with brain function derangement, 

such as meningitis (bacterial including TB and viral), encephalopathy (in which brain is 

not the primary site of pathology), cerebral malaria or sporadic viral encephalitis due to 

herpes simplex virus, mumps virus or neurovirulent enteroviruses (such as EV 68 or EV 

71 with hand, foot and mouth syndrome) or post-infectious meningoencephalitis (post-

measles, post-varicella, etc.). The distinction between encephalitis and encephalopathy 

and between encephalitis and meningitis requires CSF examination with cell count, cell 

morphology and standard biochemistry. CSF cell count of <6 cells/cu mm is indicative 

of encephalopathy; cell count of 10–100, predominantly lymphocytic, is indicative of 
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encephalitis or viral meningitis; cell count over 100 with predominantly polymorphs is 

indicative of bacterial meningitis and if lymphocytic indicative of viral meningitis. High 

protein concentration must alert the clinician of possible TB meningitis. These conditions 

should not be confused with acute encephalitis by using the term acute encephalitis 

syndrome, which has a specific connotation as will be described below. 

Case reporting: Reporting network should consist of sentinel sites where those with 

acute illnesses are usually taken. In designated sentinel hospital sites all suspected JE 

cases must be reported to the district surveillance officer. On-site staff is responsible for 

specimen collection for laboratory tests. The sentinel sites in a geographical area should 

initially have the hospitals with the largest input of suspected cases and these sites can be 

increased as per feasibility. Criteria for strategically selecting sentinel sites should be based 

on representativeness within geographic region(s), and should also include the following:

a. risk profile for JE e.g. located in JE endemic area, serves as referral centre for 
encephalitis patients;

b. size of health facility and access among catchment population;

c. feasibility and capability of health facility staff to carry out active encephalitis 
case detection for specimen collection and testing.

When high level of JE control has been achieved, surveillance should be case-based 

throughout the country and include laboratory confirmation of all reported cases.

3. Case investigation 
A reported case should be investigated using standard Case Investigation Form (CIF) and 

should capture certain core variables as given in Annex 02. 

4. Unique case identification number
 A unique case identification number should be given to each suspected case. This 

case number should begin with one or more three-letter combinations to designate the 

geographic location, followed by the year and the case number. All communications, forms 

and laboratory results related to the case should cite the unique case identification number.

5. Specimen collection and transportation 
Blood and cerebrospinal fluid (CSF) are the most likely specimens to be referred for 

detection of IgM antibodies to Japanese Encephalitis Virus (JEV). These samples should 

be collected as soon as possible after admission of the patient. CSF is also an important 

diagnostic specimen to differentiate bacterial from viral infection and an aliquot should be 
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also sent to a competent bacterial laboratory for appropriate testing. An early initial serum 

sample may have been taken before antibody is produced. If the first sample is negative 

for JEV-specific IgM, a second serum sample should be collected and tested at discharge 

or on the 10th day of illness onset (usually around 7 days after admission) or at the time 

of death.

For virological investigations, a minimum of 0.5 mL of CSF is required. CSF samples for 

virological testing should be sent to the designated laboratory as soon as possible. Before 

transport, in the hospital laboratory, they should be held at 4 °C for short-term storage (1 

to 3 days) or at or below –20 °C for longer term storage. Repeated freezing and thawing of 

CSF should be avoided as this may lead to instability of IgM antibodies.

Blood should be collected by venepuncture and placed in a dry, sterile vial. The volume 

of specimen should be approximately 5 mL for older children and adults and 1 mL for 

infants and younger children. Whole blood is allowed to clot at room temperature and then 

stored in a cold box or refrigerator and maintained at 4−8 °C (and not frozen). It should 

be transported to the hospital laboratory within 24 hours. Short-term storage of serum 

(1–3 days) should be at 4 °C. Longer-term storage of serum should be at or below –20 °C. 

Repeated freezing and thawing of serum should be avoided as this may lead to instability 

of IgM antibodies.

6. Case classification

Adequate blood/ 
CSF specimen

IgM -ve

IgM +ve

Suspected JE (AES)

No adequate blood/ 
CSF specimen

•      A suspected case of JE can also be a suspected case of bacterial menngits (see bacterial meningitis 
section for definitions). In this event, a CSFJblood sample should be sent to both bacteriology and 
virology laboratories to allow rapid and appropriate case management and classification

Geographic / temporal 
link to lab-confirmed JE 
during an outbreak

Probable JE

AES unknown
No geographic / temporal 
link to lab-confirmed JE

Other
diagnostic tests AES other agent

AES unknown

Lab-confirmed JE

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

Probable JE: A suspected case that occurs in close geographic and temporal relationship 

to a laboratory-confirmed case of JE, in the context of an outbreak.
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“Acute encephalitis syndrome” – other agent: A suspected case in which diagnostic testing 

is performed and an etiological agent other than JE virus is identified.

“Acute encephalitis syndrome” – unknown: A suspected case in which no diagnostic testing 

is performed or in which testing was performed but no etiological agent was identified or 

in which the test results were indeterminate.

Suspected case: A case that is compatible with the surveillance case definition of acute 

encephalitis. [Case Definition: An illness with an acute onset of possible encephalitis 

including high fever and altered mental status.]

7. Case management 
It is important to exclude other causes of CNS affliction, such as meningitis or cerebral 

malaria, which require specific treatment. Treatment depends on the condition in 

which patient is received in the health facility. Management of Japanese encephalitis is 

essentially symptomatic and requires high-quality nursing care. To reduce severe morbidity 

and mortality it is important to identify early warning signs and refer patient to health 

facility and educate the health workers about the first line of management at the grass root 

level. Standard national guidelines should be followed for management that would include 

management of airway, breathing, convulsions and circulation.

8. Public health intervention
(i) Vaccination: Immunization against JE is the single most cost-effective strategy for 

control and prevention of JE. Many countries have demonstrated that incidence rates of 

JE in endemic areas with high immunization rates have been dramatically reduced and 

sustained at lower rates.

(ii) Health Education and Community involvement: It has been observed that there is a 

direct relationship between the time lag in onset of symptoms and initiation of therapy. 

Immediate management of cases reduces fatality to a considerable extent. Generating 

awareness helps in early reporting. Further health education helps in encouraging personal 

protection.

(iii) Interruption of Transmission: Prevention of transmission is possible through vector 

control. For effective control of vectors in high endemic areas, residual insecticidal spraying 

has been suggested in all animal dwellings with appropriate insecticide before the onset 

of transmission season.
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9. Data management 
The recommended elements are as follows:

zz number of suspected cases by week, month, year, age group and geographic 
area;

zz number of confirmed cases by week, month, year, age group and geographic 
area;

zz number of deaths due to JE;

zz JE vaccine coverage by year and geographical area;

zz percentage of cases vaccinated and unvaccinated; and completeness/
timeliness of monthly reporting by geographical area;

zz suspected and confirmed cases – age-specific, gender-specific, geographic 
area specific and immunization status-specific incidence;

zz percentage of suspected cases with CSF and/or serum specimens;

zz percentage of cases with serum 10 or more days after onset of illness (when 
testing methodology is IgM-capture ELISA);

zz case fatality ratio;

zz final classification of all suspect cases; and

zz proportion of AES attributed to JE.

Performance indicators of surveillance quality

The following targets are for countries with a well-established AES surveillance system. 

Countries commencing with JE surveillance may set intermediate targets.

Targets for countries with established surveillance systems

Indicator Target

Completeness of monthly reporting >90%

Timeliness of monthly reporting >80%

Percentage of serum samples taken a minimum of 10 days after onset (when 
the testing methodology is IgM-capture ELISA)

>80%
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In countries where a high level of JE control has been achieved, the following indicators 

can be helpful as managerial tools to identify areas where corrective action is needed 

(Table 2).

Indicators to assist corrective action

Indicator Target

Percentage of all suspect cases for which specimens were collected >80%a

Percentage of CSF/serum samples reaching laboratory in adequateb condition >80%

For all tests, laboratory results reported <1 month after receipt of specimen >80%

a Only applicable for countries doing nationwide case-based surveillance. 
b “Adequate condition” means the specimen is transported using reverse cold chain.

10. Feedback
The principal uses for feedback in the form of bulletins are to:

zz guide policy and strategies on JE control;

zz assess the impact of vaccination;

zz identify geographic areas or populations at high risk to further guide where 
immunization coverage should be improved;

zz monitor the performance of surveillance;

zz monitor the performance of the laboratory; and

zz monitor vaccine efficacy.
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ANNEX 01- Japanese Encephalitis disease

Aetiology

JEV is a single-stranded RNA virus, one of 70 viruses in the Flavivirus genus of the family 

Flaviviridae. JEV is antigenically related to West Nile, Murray Valley encephalitis and St. 

Louis encephalitis viruses. JEV is categorized in 5 genotypes. The major JEV genotypes 

have varying overlap in geographical distribution but all belong to the same serotype and 

are similar in terms of virulence and host preference.

Pathogenesis

In humans, following an infectious mosquito bite, initial viral replication occurs in local 

and regional lymph nodes. Viral invasion of the central nervous system occurs probably via 

blood causing infection and subsequent illness.

Transmission

JE virus is transmitted to humans through the bite of an infected mosquito, primarily Culex 

species. The virus is maintained in an enzootic cycle between mosquitoes and amplifying 

vertebrate hosts, primarily pigs and wading birds. Humans are incidental or dead-end 

hosts, because they usually do not develop a level or duration of viremia sufficient to infect 

mosquitoes.

Reservoir

Pigs and birds serve as reservoirs and amplifying hosts. They are usually unaffected by the 

infection. Other domesticated animals, such as horses, cattle, dogs, sheep, cows, chicken 

and peri-domestic rodents may become infected but do not develop levels of viraemia to 

support viral amplification. Man is an incidental host of the JEV. They are dead end hosts 

and do not contribute to the transmission cycle.

Occurrence

JE virus is the most common vaccine-preventable cause of encephalitis in Asia, occurring 

throughout most of Asia and parts of the western Pacific. Local transmission of JE virus 

has not been detected in Africa, Europe or the Americas. Transmission principally occurs in 

rural agricultural areas, often associated with rice cultivation and flood irrigation. In some 

areas of Asia, these ecologic conditions may occur near, or occasionally within, urban 

centres. In temperate areas of Asia, transmission is seasonal, and human disease usually 

peaks in summer and fall. In the subtropics and tropics, seasonal transmission varies with 

Annexes
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monsoon rains and irrigation practices and may be prolonged or even occur year-round. 

In endemic countries, where adults have acquired immunity through natural infection, JE 

is primarily a disease of children. However, travel-associated JE can occur among people 

of any age. For most travellers to Asia, the risk for JE is extremely low but varies based on 

destination, duration, season and activities.

Figure: Japanese Encephalitis cases SEAR, 2002–2015

Source: WHO vaccine-preventable disease: monitoring system 2016, and WHO-UNICEF coverage 
estimates 2016. 

Clinical features and complications: Most JEV infections are asymptomatic. Severe 

disease is estimated to occur in about 1 case per 250 JEV infections. After an incubation 

period of 4–14 days, clinical symptoms follow, mostly characterized by sudden onset 

of high fever, chills, headache, myalgia, mental confusion and opisthotonus and acute 

flaccid paralysis may occur. Convulsions occur in >75% of paediatric patients, though less 

frequently in adults. In children, gastrointestinal pain and vomiting may be the dominant 

initial symptoms.

Disease may rapidly progress to severe encephalitis with mental disturbances, general 

or focal neurological abnormalities and progressive decline in consciousness to coma. 

Patients may require ventilator support.

Among severe cases, about 30% of the surviving patients have serious residual neurologic, 

psychosocial, intellectual and/or physical disabilities, with a higher rate of sequelae 

reported for children. Case-fatality in clinical cases is estimated to be around 20%–30%, 

with young children (<10 years) having a greater risk of severe disease and a higher case-

fatality rate.
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Laboratory diagnosis

Because JE cannot be distinguished clinically from other causes of encephalitis, cases 

of acute encephalitis syndrome (AES) or suspected JE should be tested. As the preferred 

method for laboratory confirmation, WHO recommends testing for JEV-specific IgM 

antibody in a single sample of cerebrospinal fluid (CSF) or serum, using an IgM-capture 

ELISA. 

In areas highly endemic for JE, where there are many asymptomatic JEV infections, JEV-

specific IgM may be present in the serum of non-JE AES cases: to avoid implicating JEV 

as the cause, sterile collection and testing of a CSF sample from all persons with AES is 

recommended when feasible. As IgM induced by recent JE vaccination may be detectable 

in the serum – but not the CSF – testing of serum only from a recently JE-vaccinated 

patient may wrongly implicate JEV as the cause of illness, underscoring the importance of 

CSF testing where possible.

Other methods of diagnosis suitable for use in the field include haemagglutination inhibition 

(HI) and plaque reduction neutralization assay (PRNT), carried out on paired sera for the 

demonstration of a significant rise in JEV-specific antibody.

Vaccines

JE vaccines fall into four classes: inactivated mouse brain-derived vaccines, inactivated 

Vero cell-derived vaccines, live attenuated vaccines and live recombinant (chimeric) 

vaccines.

The following vaccine dosing schedules and age of administration are recommended. The 

need for a booster dose in endemic settings has not been clearly established for any of the 

vaccines listed below.

1. Inactivated Vero cell-derived vaccine: Primary series according to manufacturer’s 
recommendations (these vary by product), generally two doses at 4-week intervals 
starting the primary series at ≥6 months of age in endemic settings.

2. Live attenuated vaccine: Single dose administered at ≥8 months of age.

3. Live recombinant vaccine: Single dose administered at ≥9 months of age.

4. Preferably, inactivated mouse brain-derived vaccines should be replaced by the 
newer generation JE vaccines mentioned above.
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ANNEX 02- Core Reporting Variables for JE surveillance

Variable 
Name Description Field Type Remark

COUNTRY Country of Report Text (ISO3 code) Must be reported

CaseID Case identification number Defined by country Must be reported

Province Province Defined by country Must be reported

District District Defined by country Must be reported

Agent Agent Text (Option: DIP; PER; NNT; JE; )  

SEX Sex Text (option: F; M; U)  Must be reported

DOB Date of birth
Date:
(format: (DD-MM-YYYY)

Must be reported 
(if Age year/month 
is not provided)

AgeYear Age in Year (completed) Number (format: ####)

Must be reported 
(if DOB is not 
provided) 
if <12 months of 
age, put zero) 
99=Unknown age

DNOT
Date of notification to 
public health system

Date:
(format: (DD-MM-YYYY)

DNOT>=DONSET 
DNOT>=DOB

DOI Date of investigation
Date:
(format: (DD-MM-YYYY)

DOI>=DONSET 
DOI>=DOB 
DOI>=DNOT

Fever Acute onset of fever
Text (option: 1-Yes; 2-No; 
9-Unknown)

AltMentalStat Altered mental status
Text (option: 1-Yes; 2-No; 
9-Unknown)

Seizures Seizures
Text (option: 1-Yes; 2-No; 
9-Unknown)

DosesVac
Number of vaccine doses 
received for the suspect 
agent

Number (format: ##) 99=Unknown

DateLastVac
Date of last vaccination for 
the suspect agent

Date:
(format: (DD-MM-YYYY)

 

DONSET Date of onset symptoms
Date:
(format: (DD-MM-YYYY)

Must be reported 
DONSET>=DOB 
Cannot be future 
date

TypeTest Type of laboratory method   

LabResult Laboratory test result   

Classification Final classification of case
Text (Option: Lab confirmed; Epi 
linked; Compatible; Discard)

Outcome Follow-up Text (Option: Death, Survival)  

Comments Any comments Text  
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