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NOTE 

The views expressed in this report are those of the Members of the Working 
Group and do not necessarily reflect the policies of the Organization. 

This report has been prepared by the Regional Office for the Western Pacific of 
the World Health Organization for governments of the Member States in the 
Region and for those who participated in the Working Group on the Prevention 
and Control of Japanese Encephalitis, which was held in Tokyo, Japan, from 
19 to 21 December 1983. 
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1. INTRODUCTION 

The Workin~ Group on the Prevention and Control of Japanese 
Encephalitis met in Tokyo, Japan, from 19 to 21 December 1983. Thirteen 
members from six countries of the WHO Western Pacific, South-East Asia and 
Americas regions attended, as well as two observers and five secretariat 
members. 

The Group was welcomed by Dr H. Nakajima, Re~ional Director, 
WHO Re~ional Office for the Western Pacific, who stressed that Japanese 
encephalitis (JE) was a public health problem of increasing concern to 
countries of the South-East Asia and the Western Pacific Regions because of 
the occurrence of thousands of cases over the past decade with a high case 
fatality rate and expansion into new areas. Over 10 000 cases have been 
recorded in 1982 in the People's Republic of China alone. There was no 
specific treatment and currently available vaccines were expensive if they 
were to be widely used in affected areas. 

The terms of reference of the Working Group were: 

(1) to review the current epidemiology of Japanese encephalitis; 

(2) to recommend ways of strengthening surveillance and controlling 
Japanese encephalitis; 

(3) to develop collaboration in vaccine production and the 
utilization of Japanese encephalitis vaccine. 

Dr M. Ohike, Director-General, Public Health Bureau, Ministry of 
Health and Welfare, Japan, in welcoming the Working Group, offered his 
encouragement for the early control of Japanese encephalitis. 

The Group selected Dr Akira Oya as Chairman, Dr Li Ho-min as 
Vice-Chairman and Dr Robert Shope as Rapporteur. 

The Agenda and list of participants are attached as Annexes 1 and 2. 

2. COUNTRY SITUATION 

Epidemiology 

Japanese encephalitis is best described as a disease in flux over the 
past 10 years. The disease has recently been recognized in new areas and 
it has recurred, sometimes in dramatic fashion, in old areas. 

Republic of Korea 

Prior to 1969, Japanese encephalitis occurred annually in the Republic 
of Korea with over a thousand cases per year and case fatality rates of 
over 40%. During the 1970s the numbers decreased to an average of 86 cases 
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per year with case fatality rates 10-times lower than previously. In 1982, 
in spite of an estimated 80% vaccine coverage in school children, an 
unexpected epidemic struck the rice-growing areas of southwestern Korea 
with 1 179 serologically confirmed cases and a case fatality rate of 3.1%. 
Some of these cases were in vaccinated children (10% received 
1 inoculation; 5.3%, 2 and 0.3% 3 inoculations), although a modest shift in 
the age of caSes from children to young adults indicated perhaps that 
without vaccination, the disease in children might have been more prevalent. 

Japan 

Japanese encephalitis since 1966 has been an uncommon disease with an 
average of fewer than 100 cases per year. Most of these occurred in the 
western prefectures. It has become a disease of the older age groups, and 
the case fatality rates are also higher in the elderly. Vaccination of 
children 3-15 years of age is widely practiced which may account for 
control of the disease; at the same time infection in pigs as demonstrated 
by seroconversion rates, and numbers of the vector, Culex 
tritaeniorhynchus, have also declined. As a result of the lessened 
exposure to natural infection, there has been a gradual decrease of herd 
immunity in older persons, thus creating a potential for future disease 
outbreaks in case Japanese encephalitis virus transmission in nature 
returns to former levels. 

People's Republic of China 

Japanese encephalitis is prevalent in all provinces except Sinkiang, 
Chinghai and Tibet. Over 10 000 cases are reported annually with case 
fatality of about 10%. Equine encephalitis and stillbirth in sows are also 
significant. Large epidemics in 1957, 1966 and 1971 stimulated increased 
surveillance and augmented the use of inactivated vaccine. In the past 
decade the infection was moved into a new epidemic area north of 450 N 
latitude in Inner Mongolia. In 1974 the disease became epidemic in a human 
population which had no prior antibody. 

India 

Japanese encephs1itis has been focally endemic in Karnataka and Andra 
Pradesh States of South India for decades. In 1978, however, Japanese 
encephalitis was recognized for the first time in Bihar, Uttar Pradesh and 
West Bengal States in the north with 7 463 cases reported. The disease has 
continued there annually with 3000 to 4000 cases per year. This focus is 
contiguous with the affected area in Nepal. 

Since 1978, Japanese encephalitis has appeared as a new and major 
disease entity in the plains region of southern Nepal. There were 2129 
cases from 1978 to 1982, with 843 cases alone in 1982. All age groups were 
involved, although case-fatality rates were higher in the 0-4 year olds 
(36%) than in persons over 15 years (21%). The prevalent mosquitoes are 
Culex tritaeniorhynchus and Culex vishnui complex. 



3 

Thailand 

Japanese encephalitis has become an increasingly reported disesse in 
Thailand over the past 10 years, centered primarily in the north and 
northeast regions. There were 986 cases reported in 1970 and 2 143 in 
1980; in cases where filter paper bloods were examined, about half of these 
were confirmed by Japanese encephalitis serology although the more 
sensitive IgM capture ELISA showed 80-90% of epidemic encephalitis in the 
north to be serologically Japanese encephalitis infection. The attack rate 
and case-fatality rate were higher in children than adults. The area 
affected by encephalitis may be expanding southward. Reported cases from 
south Thailand are quite rare. 

Burma 

Fewer than 100 cases of encephalitis are reported each year in Burma; 
these are mostly in children of Shan State. 

Observations 

Japanese encephalitis has had a changing epidemiological picture; for 
example, in the Republic of Korea, after a decade of a very low incidence, 
a sudden resurRence of the disease was noted in 1982. In Nepal, the 
disease has spread to new areas. In a few countries there has been a shift 
to older age Rroups, and in some other countries outbreaks occur in all age 
Rroups. 

The reasons for the changinR patterns of Japanese encephalitis are not 
clear. Factors which may be involved are: 

(1) Climate, including effects of temperature and rainfall. 

(2) Effects of vaccination of the human population. 

(3) ChanRing agricultural patterns where pediculture has been adopted, 
agricultural pesticides are used, and large modernized pig 
husbandry is established. 

(4) Changing socioecomic status involving shifting of rice padiculture 
from dry land culture and promotion of domestication of pigs as 
a food source. 

(5) Possible role of additional potential amplifying hosts other 
than pigs. 

(6) A wider variety of mosquito species noted in South-East Asia, 
of different vectorial capacity. 

Of special interest are contrasting areas such as north Thailand where 
Japanese encephalitis is COmmon and south Thailand where the disease is 
rarely encountered, although vectors, amplifying hosts and virus are 
apparently abundant. This seeming paradox is unexplained. 
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3. RECOMMENDATIONS 

3.1 Epidemiology and surveillance 

3.1.1 Encephalitis patients should be reported to the appropriate 
health authorities in each country concerned. The criteria mentioned 
in the WHO Technical Guidelines on Japanese Encephalitis, 1979, New Delhi, 
should be referred to. 

3.1.2 Epidemiological or ecological factors in each country or 
~eographical area should be specifically described: for example, 
climatological, socioeconomic or geographical characteristics. 

3.1.3 A monitoring system related to the activities of Japanese 
Encephalitis virus should be implemented, which should include: 

(a) mosquito density and infection rate by Japanese encephalitis 
virus; 

(b) amplifier animals - population and antibody prevalence; 

(c) climatological conditions - temperature and rainfall. 

The WHO Report (1979) "Technical Guidelines on Japanese Encephalitis", 
New Delhi, should be consulted for the methodology. 

3.1.4 Epidemiological surveillance should be carried out in border 
areas with coordination with neighbouring countries when encephalitis occurs 
in such areas. 

3.1.5 Collection of low-passage strains of Japanese encephalitis virus 
should be undertaken by the WHO Collaboratin~ Centre for Reference and 
Research on Arbovirus in the National Institute of Health, Japan, and 
should be made available to other interested competent laboratories. The 
WHO Collaborating Centre at Yale Arbovirus Research Unit should operate as 
a back-up laboratory for this Centre. 

3.1.6 WHO should encourage the exchange of information on Japanese 
encephalitis virus strains and serum specimens in different countries so 
that information can be used to formulate appropriate control measures in 
the countries concerned. 

3.2. Diagnostic tests and production of reagents 

3.2.1 WHO should collaborate in the establishment of appropriate 
virological laboratories for the survey and diagnosis of Japanese 
encephalitis in each country concerned in order to carry out specific and 
sensitive virological diagnostic tests on encephalitis cases suspected of 
being Japanese encephalitis. WHO should also provide training for 
virologists for these laboratories. 
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3.2.2 WHO should play an active role in developing a standardized 
diagnostic kit for the Japanese encephalitis IgM capture ELISA. The kit 
should be tested in a limited number of collaborating laboratories and then 
be made available to every country that requests it. workshops should be 
organized in order to transfer the IgM capture ELISA technology to 
personnel in the countries concerned. 

3.2.3 It is recommended that paired sera and cerebrospinal fluids should 
be collected, and that the IgM antibodies against Japanese encephalitis 
should be determined by the above virological laboratories. 

3.2.4 WHO should revise the WHO Report "Technical Guidelines on Japanese 
Encephalitis", 1979, New Delhi, originally issued in 1979: it should be 
issued as a WHO publication. 

3.3 Inactivated vaccines 

It is recommended as follows: 

3.3.1 The inactivated vaccines should be standardized by: 

(a) use of a reference vaccine as an international standard; 

The Biken bivalent Japanese encephalitis vaccine is proposed as 
the initial reference preparation until a more appropriate 
product is available; 

(b) definition of antigenic units; 

A standard antibody in the form of mouse ascitic fluid 
will be provided and will be titrated by complement fixation 
using the reference bivalent Japanese encephalitis vaccine; 

(c) use of a vaccine potency test; 

Plaque reduction neutralization test will be done in CE and BHK 
monolayers following the Japanese assay method. The challenge 
viruses are the Nakayama-NIH and a local strain. 

3.3.2 A comparison of the potency of current Japanese encephalitis 
vaccines in China, Republic of Korea and Japan should be carried out. 
Three lots of each of the current vaccines will be submitted to cooperating 
laboratories in each of the three countries. Potency will be measured in 
the three laboratories using standard methodology designated in l(a), (b) 
and (c). The Nakayama-NIH and a local strain will be the challenge 
viruses. The WHO Collaborating Centre, Tokyo, will act as the focal point. 

3.3.3 

Field trials to test the vaccines should be planned. 

Eventually a field trial should be held: 

(a) First, there will be a trial in a non-endemic area 
where an appropriate number of people are available for 
this purpose. Chinese and Japanese vaccines will be used and the 
resulting seroconversion rates compared. 
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(b) There will be a large population study in affected areas of 
interested countries. 

3.4. Live vaccines 

3.4.1 It is recommended that WHO should encourage a collaborative study 
to characterize candidate strains submitted from several countries for the 
following; 

(a) the reactive pattern with a defined battery of monoclonal 
antibodies; 

(b) the RNA oligonucleotide fingerprint; 

(c) temperature sensitive (ts) character; 

(d) hybridization patterns when the technology becomes available. 

The WHO Collaborating Centre for Arbovirus Reference and Research, Tokyo, 
will be the focal point for these studies. 

3.4.2 It is also recommended that WHO should sponsor a follow-up meeting 
in 1984 to discuss the data from the above studies and to plan 
further action. 
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