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ABSTRACT

Japanese encephalitis virus JEV is the most important cause of viral encephalitis in Asia. JE primarily affects children. Most adults in endemic
countries have natural immunity after childhood infection, but individuals of any age may be affected. Aim: To test for the presence of JE infection
in AES patients in Jharkhand state between 2018 -2021 and to analyze trends according to age, sex, residency and seasonality. Methods:
Surveillance data were collected monthly, as a part of the Integrated Disease Surveillance program, India. The clinical definition of cases and
outbreak were used for the surveillance rates and outbreaks. Results: The number of outbreak attacks were2in2018,31in2019, 1in2020and 2 in
2021.Maximum number of cases occurred in Godda district of Jharkhand in the year 2018, 2019 and 2020. But in 2021, a large number of cases of
Japanese Encephalitis occurred in Hazaribagh district of Jharkahnd. A seasonal pattern was also observed. Conclusion: Safe and effective
vaccines are available to prevent JE. WHO recommends that JE vaccination be integrated into national immunization in all regions where the
disease is a recognized public health priority, along with strengthening surveillance and reporting mechanisms.
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Introduction :

Japanese encephalitis (JE) is a mosquito-borne viral disease prevalent
in Southeast Asia and the Indian sub-continent. Japanese encephalitis
virus (JEV) is transmitted by infected mosquitoes with pigs (or birds)
as amplifiers. Fifteen to 25% of JE cases are fatal and approximately
one third recover with mild to severe neurological sequelae .

Japanese encephalitis (JE) is an important public health problem in
South East Asian region and India as most of the outbreaks and
sporadic encephalitis cases have been attributed to it’. In the last few
years States like Uttar Pradesh (UP), West Bengal, Bihar, Andhra
Pradesh (AP) and North Eastern States have been reporting regular
cases of JE infection in India and it is also spreading to naive non
endemic regions of the country™’.

Although countries including Japan and Korea have already controlled
JE through extensive JE vaccine programmes, JE still heavily affects
persons living in developing countries in the endemic areas.Major
factors that make the control of JE difficult are: (i) difficulty in
controlling JEV vectors (mainly Curex tritaeniorryncus) °, (ii)
increased number of pigs (JEV amplifier) are an important source of
income in the community, (iii) unaffordable price of currently
available JE vaccine for general use’, (iv) absence of specific treatment
for JE * and (v) expansion of mosquito breeding sites by national
development scheme (e.g. irrigation for rice fields, dam constructions).
Although most human infections are mild or asymptomatic, about 50%
of patients who develop encephalitis suffer permanent neurologic
defects and 30% of them die due to the disease . In 1973, JE outbreak
was first recorded in the districts of Burdwan and Bankura in West
Bengal where 700 cases and 300 deaths were reported .

Since 1973, epidemics of JE have occurred in West Bengal, Bihar,
Uttar Pradesh, Assam, Andhra Pradesh, Tamil Nadu, and Karnataka .
Every year sporadic JE cases are reported indicating their endemicity
in this state™.

In most temperate regions of Asia, Japanese Encephalitis is transmitted
mainly during warm season but in the tropics and subtropics,
transmission occurs all year round but mostly during rainy season and
pre-harvest period in rice-cultivating regions'”.

Currently there is no specific antiviral or any other curative medicines
for JE. Hence, immunisation is the only reliable and effective method
to control the disease”. JE vaccination campaign got underway in

India in 2006 in a phased manner following massive JE outbreak in
2005 in Eastern Uttar Pradesh and adjoining districts of Bihar.

Individuals who live in or have travelled to a JE-endemic area and
experience encephalitis are considered a suspected JE case. A
laboratory test is required in order to confirm JEV infection and to rule
out other causes of encephalitis. WHO recommends testing for JEV-
specific IgM antibody in a single sample of cerebrospinal fluid (CSF)
or serum, using an IgM-capture ELISA. Testing of CSF sample is
preferred to reduce false-positivity rates from previous infection or
vaccination.Surveillance of the disease is mostly syndromic for acute
encephalitis syndrome. Confirmatory laboratory testing is often
conducted in dedicated sentinel sites, and efforts are undertaken to
expand laboratory-based surveillance. Case-based surveillance is
established in countries that effectively control JE through
vaccination”.

Our main objectives of this study was to test for the presence of JE
infection in AES patients in Jharkhand region between 2018 -2021
andto analyze trends according to age, sex, residency and seasonality.

Methods:

Case Definition For the purpose of this study : the clinical diagnosis
was taken as the case definition .Outbreak was defined as > 5 Japanese
Encephalitis cases that are related in place and are epidemiologically
linked .

Cases: Comprised of blood samples from clinically diagnosed Acute
Encephalitis Syndrome patients in our laboratory from different
districts of Jharkhand through IDSP Programme. Time Of Study:
January 2018 to December 2021. Sample Testing: IgM antibody
capture (MAC) ELISA was performed on serum samples by JE virus
MAC ELISA kit (kit supplied by National Vector Borne Disease
Control Programme). The samples were tested in accordance to the
procedure guidelines provided by the National Institute of Virology,
Pune for JE IgM capture ELISA.

Results :
Table 1. Number of outbreaks from 2018-2021
Year 2018 2019 2020 2021
Number of outbreaks 2 3 1 2

The number of outbreak attacks were 2 in 2018, 3in 2019, 1 in 2020
and2in2021.
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Table2. Number of cases occurring everyyear during outbreak
Year 2018 2019 2020 2021
Number of cases 11 9 6 54

During a four-year period, from January 2018 to December, 2021, in
Jharkhand region we reported an increasing rate of cases .

Figure 1 : Distribution of number of cases in different age groups
from Year 2018-2021
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In 2018, the maximum number of cases occurred in age group of 6-10
years (5 cases) followed by 16-20 yrs. (3 cases) ,>30 yrs(2 cases) , and
11-15 yrs. (1 case). In 2019, the maximum number of cases occurred
in age group of 0-5 years (5 cases) followed by 16-20 years (2 cases) ,
6-10 years (1 case) and 11-15 yrs. (1 case). In 2020, equal number of
cases occurred in 0-5 years of age group and 6-10 years of age group( 3
cases each). In 2021, maximum cases occurred in 6-10 years (29 cases)
followed by 11-15 years of age group (15 cases) and 0-5 years (10
cases).

Table 3: Distribution of cases among different district of Jharkhand
in the Year 2018-2021

Year Districts Number of cases
2018 Godda 6
Jamtara
2019 Godda 3
East Singhbhum 3
Sahebganj 3
2020 Godda 6
2021 Hazaribagh 49
Chatra 5

Maximum number of cases occurred in Godda district of Jharkhand in
the year 2018, 2019 and 2020. But in 2021, a large number of cases of
Japanese Encephalitis occurred in Hazaribagh district of Jharkahnd.

Figure 2 : Distribution of number of cases in different months of
Year2018-2021
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The male to female ratio was 0.57 in 2018, 0.8 in 2019, 2.0 in 2020 and
1.34in2021.

DISCUSSION:

Patients with high grade fever (>39°C) for 5—15 days including any 2
of the following symptoms, namely, headache, vomiting, stupor,
delirium, abnormal movements, presence of kernig's sign,
convulsions, neck rigidity, altered sensorium, and unconsciousness
were considered as acute encephalitis syndrome (AES) cases™.In the
present study, we reported an increasing trend of Japanese Encephalitis
cases and ongoing outbreaks in the state of Jharkhand, during a four
year passive surveillance study period (2018-2021). Increased number
of cases occurred in pediatric age group compared to the older age
group . This finding is similar to others studies. Also lack of immunity
against JE virus in the younger age group could be responsible for the
increased incidence of disease in this age group™ ***.

Interestingly, there is a clear seasonal pattern in JE occurrence.
Maximum number of cases occurred in October, followed by
September and then November . This is the post monsoon season . No
outbreak cases occurred during April to July. Anuradha et al. **, Sarkar
et al. *, Benakappa et al. *, and Reuben and Gajanana *’ have also

reported higher incidence of JE during similar months due to increased
prevalence of the vector mosquitoes. Culex mosquitoes breed
abundantly in the paddy fields covered with stagnant water during the
rainy season.

With respect to gender, more cases occurred in females in the year
2018 and 2019, butin 2020 and 2021, males were greater affected.

CONCLUSION:

It is a mosquito-borne flavivirus, and belongs to the same genus as
dengue, yellow fever and West Nile viruses.The first case of Japanese
encephalitis viral disease (JE) was documented in 1871 in Japan.The
annual incidence of clinical disease varies both across and within
endemic countries, ranging from <1 to >10 per 100 000 population or
higher during outbreaks. A literature review estimates nearly 68 000
clinical cases of JE globally each year, with approximately 13 600 to 20
400 deaths. Safe and effective vaccines are available to prevent JE.
WHO recommends that JE vaccination be integrated into national
immunization schedules in all areas where JE disease is recognized as
a public health issue. WHO recommends having strong JE prevention
and control activities, including JE immunization in all regions where
the disease is a recognized public health priority, along with
strengthening surveillance and reporting mechanisms. Even if the
number of JE-confirmed cases is low, vaccination should be
considered where there is a suitable environment for JE virus
transmission. There is little evidence to support a reduction in JE
disease burden from interventions other than the vaccination of
humans. Thus, vaccination of humans should be prioritized over
vaccination of pigs and mosquito control measures.
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