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Background: Japanese encephalitis (JE) is a disease of major public health importance due
to its high epidemic potential, high case fatality rate (CFR), and sequelac among
survivors.The current study is done to assess the status of JE among Acute encephalitis
syndrome (AES) patients and to find out the changing trends of Japanese Encephalitis with
respect to various parameters.

Methods: A hospital based retrospective study was carried out among 1082 clinically
suspected acute encephalitis syndrome (AES) patients for a period of 4 years.CSF and
serum samples from those patients were processed for IgM MAC ELISA for Japanese
Encephalitis (JE) .

Results: Of 1082 clinically suspected AES patients, 29.9% (324) were positive for JE IgM
MAC ELISA. There was a decreasing trend in the number of JE cases till 2016 with an
increase again in 2017.Though males were more affected than females, the difference was
not clinically significant. Adults of age group more than 60 years followed by 46-60 years
were more affected. JE cases were found to be in its peak during the month of July and
August.

Conclusion: Though the etiology of acute encephalitis syndrome varies with time and
geographical location, Japanese Encephalitis (JE) remains one of the most important causes

in this part of Bengal.

Copyright©2020 Dr Sayantani Endow et al. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Acute encephalitis syndrome is a major public health concern
in India. According to the World Health Organization (WHO)
clinical case definition, Acute Encephalitis Syndrome (AES) is
defined as the acute-onset of fever with change in mental
status including symptoms such as confusion, disorientation,
coma or inability to talk and/or often with new onset of
seizures (excluding simple febrile convulsion) in a person of
any age at any time of the year. Although viruses are the most
common cause of encephalitis, bacteria, fungus, and parasites
may also be responsible for infection (Saxena et al. 2009).
Japanese encephalitis is one of the leading causes of viral
neurologic disease and one of the most common causes of
AES in India. About 3 billion people live in countries where
the Japanese encephalitis virus (JEV) is endemic (United
Nations Prospect, 2005). In Asia, annual incidence of the
disease is about 50 000 cases (Solomon 2006). Every year, 10
000-15 000 people die due to this disease and about 15000
people who survive develop neuropsychiatric complications
(Potula et a/ 2003,WHO 2006).

*Corresponding author: Dr Arpita Paul Dutta
Department of Microbiology,North Bengal Medical College

Japanese encephalitis virus (JEV) belongs to the family
flaviviridae and genus Flavivirus.(Karabatsos 1985). It is a
single stranded, positive-sense polarity RNA genome of
approximately 11 kb in length. The virion of JEV contains
three structural proteins —nucleocapsid or core protein (C),
non-glycosylated membrane protein (M), and glycosylated
envelope protein (E), as well as seven non-structural (NS)
proteins — NS1, NS2A, NS2B, NS3,NS4A, NS4B, and NS5
(Chambers et al 1990). JEV exists in a zoonotic cycle between
mosquitoes and pigs and/or water birds (Tiwari ef al 2012). JE
virus (JEV) is an arthropod-borne flavivirus and is transmitted
to human beings by Culex tritaeniorrhynchus and other related
rice field-breeding mosquitoes of genus Culex (Saxena et al
2009).

Japanese encephalitis (JE) is endemic in many parts of India
including the state of West Bengal 9Lawrence 2005). In India,
the first case of JE was recorded from Vellore, Tamil Nadu in
1955 (Reuben et al 1997). Until 1970, JE was confined within
southern part of India. In West Bengal, the first major
outbreaks of JE occurred in the districts of Bankura and
Burdwan in 1973 where about 700 cases and 300 deaths
occurred (Banerjee et al 1976). Subsequently, another
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outbreak in the same state occurred in 1976 with 307 cases and
126 deaths. Widespread outbreak were reported from Andhra
Pradesh, Assam, Karnataka, Tamil Nadu, Uttar Pradesh and
West Bengal in 1976( Taraphdar et a/ 2012). A major outbreak
of Japanese Encephalitis was reported from eastern Uttar
Pradesh during 2005 resulting in recording of more than 6000
cases and 1500 deaths. This led to a major decision of
introduction of vaccine in high endemic areas in 2006. From
1978 to 2007, 103 389 cases and 33 729 deaths due to JEV
infection were reported from this country ( Dutta et al
2010).As per published literature the vaccination programme
against JE (live attenuated JE vaccine SA-14-14-2) has been
conducted in some districts of West Bengal by the State Health
Department, Govt. of West Bengal, still sporadic JE/AES
cases and deaths were continuously being reported in every JE
season from the State which proves the endemicity in this state
(Chakraborty et al 2015).

JE virus is maintained in a cycle involving mosquitoes and
vertebrate hosts, mainly pigs and wading birds. It is important
to note that eco-epidemiological factors interact with the less
well-defined soci-cultural drivers in a complex continuum to
influence the overall disease epidemiology.[16] Confirmation
of JE is usually done by specific titres of IgM antibodies in
serum or CSF during acute illness of a suspected AES
case.[17] The exact burden of Japanese encephalitis in
Northern part of West Bengal is difficult to state as there are
very few published reports. This study was done to estimate
the positivity rate of Japanese encephalitis among the AES
cases and also to study the trend of Japanese encephalitis
during this period with respect to sample positivity rate, sex,
age and seasonal distribution.

MATERIALS AND METHODS

This is a descriptive hospital based retrospective study done in
patients presenting with acute encephalitis syndrome (AES) in
North Bengal Medical College. The study was conducted in
the Department of Microbiology, North Bengal Medical
College, for a period of four years from January 2014 to
December 2017. Blood (2-5ml) and CSF (1-2ml) samples from
clinically diagnosed cases of AES attending the indoor,
outdoor and emergency departments of North Bengal Medical
College and Hospital were collected over a period of five
years. Blood samples were left at room temperature for 30
minutes for clot formation and then serum was separated by
centrifugation. Only serum samples were included in the study
from patients in whom CSF could not be obtained or lumbar
puncture was contraindicated. Specimen collection and
transportation were strictly monitored. Samples were
transported to the Department of Microbiology maintaining
cold chain. Both serum and CSF samples were kept at 4-8°C if
testing was done within 3 days and at -80°C if testing was
further delayed.

IgM antibody capture (MAC) ELISA was performed on CSF
and serum samples by JE virus MAC ELISA kit supplied by
National institute of Virology (NIV), Pune as an integral part
of National Vector Borne Disease Control Program
(NVBDCP). The samples were strictly tested following
manufacturer’s instructions. Patient details were uploaded in
excel sheet and analysed using Epi Info Software (Centres for
Disease Control and Prevention, Atlanta, USA).

RESULTS

A total of 1082 clinically suspected cases of Acute
Encephalitis Syndrome (AES) attending North Bengal Medical
College over a period of four years were included in the study.
Of these, 324 (29.94%) were positive for JE IgM MAC
ELISA. Of the JE positive cases, 121(37.3%) were positive for
both CSF and serum, 89((27.4%) were positive only for CSF
and 114 (35.1%) were only serum positive.

Table 1 shows that out of 1082 clinically suspected AES cases,
JE positive cases for the year 2014, 2015, 2016 and 2017 were
32.27%, 30.4%, 27.33%, 33.72% respectively. There was a
gradual decline in the percentage of JE positive cases in
2015(30.4%) and 2016(27.33%) with an increase seen again in
2017 (33.72%).The decrease in cases in 2015 and 2016 was
not significant as compared to 2014 (p>0.05,Z<1.96).

During the study period, there was higher occurrence of JE
positive cases among males (62.03%) than females (37.96%)
but the difference was not statistically significant (Chi square
3.61, p value: 0.057). (Table 2).

A significant variation was observed in the occurrence of JE
positivity with age (Chi square 2731, p value
=0.000).Though maximum number of AES cases were seen in
the age group 0-15 years, JE positivity was seen maximum in
> 60 years of age followed by 46-60 years (Table 3).

JE positivity was significantly associated with rainy season.
Maximum number of JE positive cases occurred in the month
of July followed by August and September which corresponds
to the rainy season in this part of Bengal. (Figl). Case fatality
rate was found to be highest in the year 2016 (47.5%).
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Fig 1 Month wise distribution of JE positive cases

Table 1 Year wise distribution of JE positive cases

Total Number of Number of Z and p values
number of 98 JE
Year JE positive . when compared
AES cases negative
cases (%) to 2014
tested cases
2014 443 143 (32.27) 300 V4 P
2015 250 76 (30.40) 174 0.25 0.60
2016 182 47 (27.33) 135 1.22 0.11
2017 207 58(33.72) 149 0.61 0.27

Table 2 Sex wise distribution of JE positive cases

Gender  JE positive cases Non-JE cases  Total AES cases
Male 201 423 624
Female 123 335 458
Total 324 758 1082

Chi square: 3.61; p value: 0.057
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Table 3 Age wise distribution of JE positive cases

Number of JE positive

Age group cases (%) Non-JE cases Total
0-15years 66 (21.15) 246 312
16-30years 72 (29.14) 175 247
31-45 years 51(27.12) 137 188
46-60 years 81(37.50) 135 216
>60 years 54(45.37) 65 119
Chi square: 27.31; p value = 0.000
DISCUSSION

In our study, the overall JE positivity rate during 4 years study
period was 29.94% which is similar to the findings of the study
conducted by Sarkar et al at ICMR Virus unit (27%), but is
much higher than study reported by Bandyopadhyay et al
(12.21%) and Shresta et al (17.7%). A decline in JE positive
cases was observed from 32.27% in 2014 to 27.33% in 2016.
The decrease in JE positive cases among the AES patients may
be attributed to increase in awareness among the general
public and mass vaccination program introduced during these
years. Cross-protection by other flaviviral diseases such as
dengue could be a reason for decline of JE cases. The State
Health Department of Government of West Bengal undertook
mass vaccination programme against JE in several districts
using live attenuated vaccine SA-14-14-2.The significant
decline may be attributed to the mass vaccination programme
carried out in these districts. The surge in cases again in 2017
may be due to increased rainfall in these districts during this
year.

In our study, JE positive cases were found to be more among
males than females (62.03%vs 37.96%).However gender
differences were not found to be statistically significant.
Similar findings of male preponderance of JE cases were
reported by UP outbreak in 2005, Bandopadhyay et al, Sarkar
et al and Anuradha SK ef al. In contrast, a female
preponderance was noted in a study done at Patan Hospital,
Nepal (Shrestha et a/ 2009). The male predilection of JE cases
can be explained by increase in outdoor activities which
increases their chances of being bitten by Culex
tritaenorhynicus mosquito. The vector usually breeds in
stagnant water in the cultivation fields and males working in
paddy fields get exposed during outdoor activities.

Though JE is predominantly a disease of the paediatric
population, in our study maximum JE cases were observed in
adults of >60 years of age (45.37%) followed by 46-60 years
(37.5%). Previous studies from West Bengal by
Bandopadhyay et al , Sarkar et al and Taraphdar et al reported
maximum cases in the age group of <20 years. However study
done by Medhi et a/ from Assam showed higher positivity in
adults.JE vaccination campaign was carried out for children of
1-15 years of age in five districts of North Bengal during
2013.The districts covered were Jalpaiguri, Darjeeling, Dakhin
Dinajpur, Malda and Uttar Dinajpur (Sharma et al 2014). The
vaccination programme targeting the younger age group may
have resulted in the shift to the adult population. The climatic
condition of the area is hot and humid most of the time and
adult population may remain outdoor for work most of the
time and may even sleep outdoor. Also most of the districts
falls under rural areas where main occupation is crop
cultivation. The vector usually breeds in the stagnant water in
the paddy field and majority from the adult age group gets
exposed to the vector directly while working outdoors.

The maximum number of cases was reported during the month
of July to September which corroborates with the warm, rainy
season in West Bengal, an ideal environment for growth of
mosquitoes and disease spread. Previous studies from West
Bengal also reported July to September as the peak season for
JE (Bandopadhyay et al 2013; Sarkar et al 2012).With the
onset of winter, number of JE cases declined substantially,
except for a few scattered cases. Maximum numbers of cases
were observed from the districts of Jailpaiguri and
Coochbehar.

Conclusion

Japanese Encephalitis is the most common form of sporadic
encephalitis in West Bengal and should be ruled out first
before considering the other viral causes for acute encephalitis
syndrome. Our study establishes Japanese encephalitis as one
of the most important cause of acute encephalitis syndrome in
this part of Bengal. Pig-mosquito-pig and bird-mosquito-bird
cycle is responsible for the maintenance of the virus in nature.
Man is the ‘dead end’ host. The virus causes large epidemics at
intervals and has been endemic in many rural areas of West
Bengal. Environmental and ecological factors are responsible
for the spread of JEV. There is no specific treatment for JE;
only prevention can control the disease. Control may be
possible only after developing a strong surveillance system
together with a high-quality immunization program aiming
people of all age group, modified agricultural practices, pig
vaccination, rigorous monitoring, vector control, and improved
living standards.
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