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Abstract
Japanese Encephalitis (JE) is among the most common cause of viral encephalitis in human beings
caused by the Japanese Encephalitis virus (JEV). It is found worldwide, especially in Southeast Asia and
less commonly in the western paci�c regions and Australia.North East India is identi�ed as hotspot for
Japanese encephalitis and is considered a major health problem in Assam. The present study assesses
the epidemiology of Acute Encephalitis Syndrome (AES) and JE cases of the Sivasagar district of Assam
for 2011-20.Epidemiological data of AES and JE such as disease burden, case fatality rate (CFR), etc.
were collected from NVBDCP Unit of Sivasagar district. Data were obtained as a part of routine AES/JE
control programme for the period 2011-20. The overall AES and JE casesduring 2011-20 were 1081 and
588, and death cases 333 and 180, respectively.The CFR of the district was found to be 30.61%. AES and
JE cases were highest in Galekey and Patsaku block. The AES/JE cases were signi�cantly higher in
elderly (>30 years) and male population of the district. The peak AES/JE active and death cases were
reported in June and July in the study period. Routine JE vaccination was found to be carried out since
2011-20 in the agegroup 9-18 months, covering more than 50% of the target population size. Similarly,
during the 2011-12 and 2014-15, JE vaccination campaign was carried out in 1-15- and 16-60-years age-
group. The prevalence of AES/JE cases in the Sivasagar district of Assam is declining. Nevertheless,
there is an urgent need to intensify the AES/JE surveillance programme to detect the cases and develop
strategy for better JE management. The immunization coverage for 9-18 months should be increased.

Introduction
Japanese Encephalitis is among the most common cause of viral encephalitis in human beings caused
by the Japanese Encephalitis virus (JEV). It is found worldwide, especially in Southeast Asia and less
commonly in the western paci�c regions and Australia.1 Over 3 billion individuals live in JE endemic
countries.Itis estimated that approximately 67,900 JE cases have occurred annually in 24 countries, with
only 10426 cases reported in 2011.2 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. It is
estimated that nearly 68 000 clinical cases of JE globally each year, with approximately 13 600 to 20 400
deaths.3 The fatality rate in JE ranges from 20%-30%, with neurologic or psychiatric sequelae observed in
30%-50% of survivors.4In India, the �rst human case was reported from North Acrot district of Tamil Nadu
in 1955 5 and subsequently, after the �rst major JE outbreak in 1973 from Burdwan district of West
Bengal, the disease spread to other states. It caused a series of outbreaks in different parts of the country.
In India, 171 districts from 18 states/Union Territories covering a population of 375 million are identi�ed
as JE endemic areas.6In Assam, �rst outbreak of JE was reported in the Lakhimpur district in 1978.7In
1989, a major outbreak occurred in the Lakhimpur district of Assam between July-August, affecting 90
villages, covering approximately 36000 populations with a 50% case fatality rate.8 Acute encephalitis
syndrome (AES) is a major cause of concern and characterized by in�ammation of the brain.9 Till 2005,
all AES cases were being labeled as Japanese Encephalitis (JE). However, after 2005, the etiological
diagnosis for AES is being established, and it was believed that all AES cases might not be JE positive. It



Page 3/17

is transmitted by infective bites of female mosquitoes mainly belonging to Culex tritaeniorhynchus, Culex
vishnui and Culex pseudovishnui. However, some other mosquito species also play a role in transmission
under speci�c conditions.10Hospital-based acute encephalitis syndrome (AES) surveillance in North and
North East India showed that 25% of cases were positive for JE, which were prevalent mainly in
children.11,12Outbreak of JE was con�ned mainly to the Upper Assam districts till 2015. But now, the
situation has changed, and there have been outbreaks of the disease in lower Assam and eventhe Barak
valley districts.Total 134 people died of JE in 2013, 165 died in 2014, 135 in 2015, 92 in 2016, 87 in 2017
and 94 in 2018 in Assam. Ten high endemic districts in Assam – Sivasagar Barpeta, Nagaon, Sonitpur,
Darrang, Udalguri, Bongaigaon, Cachar, Morigaon, and Nalbari have been included under the multi-
pronged strategy adopted for prevention and control of JE.13To triumph over the burden, JE vaccination
campaign was launched in 2006 in Sivasagar for the �rst time across Assam, wherein 11 of the most
sensitive districts were covered by vaccination in Assam till now. Again, in 2011, adult vaccination was
introduced by the health department in mostly affected Sivasagar district of Assam to perceive the
impact and e�cacy of the vaccine.14The present study was conducted to perceive the incidence of
AES/JE cases in the Sivasagar district of Assam from 2011 to 2020 to know the epidemiological trends
of AES/JE cases.

Materials & Methods

Study Area
The Sivasagardistrictearlier known as “Rangpur”, the historical city of Assam,is situated at the eastern
partof Assam, India. It occupies a geographical area of 2668 sq. km between longitude 94o25'E to
95o25'E and latitude 21o45'N to 27o15'N. The district is surrounded in the north by theBrahmaputra River,
in the east Dibrugarh District, in the west by Jorhat district, and in the south Nagaland state.The district
shares state boarders with Nagaland and Arunachal Pradesh. The major physiographic variation of the
district is generally considered to be the plain except high land areas, �ood prone areas and swampy
areas.15 The climate of the district is congenial. The annual average temperature is23.8º C. Average
annual rainfall is about 2952 mm, and the relative humidity is about 78.8% onaverage. Males constitute
51.2% of the population and females 48.8% of 11.5 lakh population of the district. The district has an
average literacy rate of 80.41%, higher than the national average of 59.5%: male literacy is 85.84%, and
female literacy is 74.71%. In the Sivasagar district, 90.44% of the population is under rural setup, and the
district shares 3.68% population to total population of the state.16

Data Collection

Epidemiological data regarding AES and JE such as disease burden, morbidity, case fatality rate,annual
incidence rate, seasonal variation, age- and gender-wise distribution, and JE vaccination were collected
from the Integrated Disease Surveillance Project unit and National Vector Borne Disease Control
Programme Unit of Sivasagar district of Assam, India. Data wereobtained as a part of routine Acute



Page 4/17

Encephalitis Syndrome and Japanese Encephalitis surveillance for the period of 2011 to 2020. The
National Vector Borne Disease Control programme modi�ed the case de�nition in 2006. Since then,
epidemiological surveillance for acute encephalitis syndrome (AES) was initiated, and suspected JE
cases are now reported as AES, “Clinically, a case of 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 confusion, disorientation,
coma or inability to talk) or onset of seizures” (NVBDCP, India). Clinical diagnosis was made by serum,
and cerebrospinal �uid samples of suspected cases and con�rmation of JE cases were done by IgM
Enzyme-Linked Immunosorbent Assay (ELISA) Kit following the standard protocol of NVBDCP.17

Statistical Analysis

All the statistical calculations such as proportions, percentage, mean, etc.were carried out in Microsoft
excel.The burden of JE morbidity, annual incidence rate and case fatality rate were analyzed using
Microsoft Excel (P≤0.05).Test of signi�cance and correlation studies were carried out in OriginPro and
SPSS statistical software.

Results
Demographic pro�le of the Sivasagar district

Table 1 showed the demography and health care facility of the Sivasagar district of Assam. With 1024
villages, the district has a population of 11.51 lakh as per the population census 2011, Government of
Assam. The rural population of the district constitutes 93.90% of the total population and shares 90.44%
of the total population of Assam. The population density of the district currently stands at 431 per sq km.
The district also has a high sex ratio (…). The majority community in the district is Hindu (87.51%),
followed by Muslim (8.30%), Christian (2.88%) and otherslike Sikh, Buddhist, Jain (1.3%). The district has
an average literacy rate of 80.41%, which is below the literacy rate of Assam (88.88%). The district has a
central District Civil Hospital (DCH) located at the Sivasagar town, the headquarters of the district and
two subdistrict hospitals. In addition, the healthcare system of the district comprises eight Block Level
Primary Health Centers (BPHC), namely Sapekhati, Patsaku, Galekey, Khelua,Demow, Gaurisagar,
Kalogaon and Morabazar BPHCs. A total of 36 PHCs, 1 community health centers (CHC), 1dispensary,4
model hospitalsand 220- PHC sub-centers work in collaboration with BPHC. The CHCs constitute the
secondary level of healthcare designed to provide referrals as well as specialist healthcare in rural areas.
CHCs have been envisaged as only one type and will act both as Block level health administrative units
and gatekeepers for referrals to a higher level of facilities. All essential services such as routine and
emergency care, medicine, Gynecology, Pediatrics, AYUSH, etc.,aremade available by CHCs. All the
epidemiological disease surveillance work is carried out by PHC sub-centers distributed all across the
district, and each sub-center covers about 4 to 5 villages. In addition to seven reserved beds for clinical
management of JE cases, there is also a dedicated public health laboratory for JE test and serum sample
analysis through IgM ELISA in DCH of Sivasagar district. In District Civil Hospital (DCH), six bedded
Pediatric Intensive Care Unit (PICU) is also functioning. However, critical patients are referred to Assam
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Medical College & Hospital, Dibrugarh, located at Dibrugarh town for intensive care about 80 km away
from district Hospital.

Table 1 Demographic pro�le of Sivasagar District

Parameters Number

Population 1151050

Rural Population 1040954

Population Density (per sq km) 431

Villages 1024

Tea Estates 98

Sex Ration (Male/Female) 1000/954

Literacy Rate (%) 84.41

District Hospital 1

Sub District Hospital 2

Block PHC 8

CHC 1

PHC 36

Dispensary 1

Model Hospital 4

Sub-centers 220

 

Trend of AES and JE cases in Sivasagar district

Figure 1 showed the trend of AES, JE, and fatality ratesfrom 2011 to 2020 in the Sivasagar district of
Assam. The overall AES and JE cases during the study periodwas found to be 1081 and 588, respectively.
Similarly, the death cases were found to be 333 and 180 for AES and JE, respectively.Out of the total AES
cases, 54.39% were found to be JE cases, and 54.05% deaths were reported due to JE out of 333 AES
death cases. During the period of study, there was a signi�cant decline inencephalitis cases from 2011 to
2020. The positive cases, number of deaths, and CFR were found to be the highest in the year 2011
(21.76% of total cases) followed by 2015 (11.39%), 2013, 2014 and 2017 (10.88% each)), and lowest in
2020 (3.06%). Similarly, the highest death cases were reported in 2011, followed by 2013 and
2012.However, the cases were increased in 2017 and 2019. In 2017, the cases were increased
dramatically from 51 to 100 cases, an increase by double. Figure 1 also showed the Case Fatality Rate
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(CFR) due to Japanese Encephalitis that ranges between 13-45% during 2011 to 2020. The overall CFR of
the district during the period 2011 to 2020 was found to be 28.16%. There was a �uctuation of CFR from
2011 to 2013, reaching the highest to 45.31% and lowest to 36.72%. However, from 2014 onwards, there
was a signi�cant decline (P≤0.05 level) in JE cases in the Sivasagar district.

Age-wise distribution of AES and JE cases in Sivasagar district

The prevalence of AES cases in different age-groups of Sivasagar district of Assam during the period
from 2011 to 2020 is presented in Figure 3. It is found that the AES cases were signi�cantly higher in the
age-group>30 years of the district compared to a younger age. The total number of AES cases during the
period was found to be 94, 185, 208, 377, and 217 cases for the age-groups 0-5, 6-15, 16-30, 31-60, and
above 60 years, respectively. Age group 31 to 60 years showed the highest susceptibility to AES (34.87%),
followed by age group>60 years (20.07%). Similarly, the numbers of AES death cases were found to be
much higher in age-group>31-60 years, constituting about 38.44% of the total death cases of the district,
followed by age- group >60 years, which is about 30.03% of total AES death in the district for the period.
The lowest cases reported from children belonging to age-group 0-5 years with 8.6% of total cases.
Similarly, the lowest death reported among the children belonging to age group 0-5 years with 7.2% of
total death. On the other hand, there -was a steep increase of AES cases in the age-group 6-15 years
during 2016-17 compared to other age groups.

Figure 3b showed the prevalence of JE cases in all the �ve different age-groups of Sivasagar district of
Assam from 2011 to 2020. JE cases were found to be signi�cantly different in different age-groups. Like
AES, higher JE cases were observed in olderpeople (>30 years) compared to younger age-groups (<30
years). The transmission rate among children (0-5 years) was signi�cantly less and reported at only 6.8%.
14.45% and 16.83% of JE cases were reported in the age-group 6-15 and 15-30 years, respectively. Almost
61.9% of JE cases were reported from age group above 30 years.Total 30.61% of JE death cases were
reported out of the total JE cases in the district. JEdeath is signi�cantly higher in the age-group >30 years
(77.22%). 40.55% death cases were reported from age group 30-60 years and 36.66% from age group>60
years.

Sex-wise distribution of AES and JE cases in Darrang district

The gender-wise distribution of AES and JE cases from 2011 to 2020 is presented in Figure 4. It is
observed from the study that both the AES and JE cases were signi�cantly higher in male population
compared to female (Figure 4). Out of 1081 cases,in our study,669 and 412 cases were reported in male
and female. Both the AES and JE positive and death cases showed almost similar trends in both male
and female populations. JE cases were observed in a similar pattern of occurrence in the district during
the study period. Total 370 JE cases were reported in male population, while 218 cases in female
population from the study area. Male and female showed signi�cant differences (P≤0.05 level) in terms
of JE susceptibility throughout study. Similarly, out of 180 JE death cases, 115 (63.89%) and 65 (36.11%)
deaths were reported in males and females. It has also been observed that the JE cases were much
higher in the male population in almost all the age-groups. The percent of JE cases and mortality



Page 7/17

reported in male and female population of the district during the study period is shown in Figure 4d.
Correlation study revealed that an increase in male or female cases has signi�cant relation (P≤0.01level)
to AES or JE cases.

Seasonal prevalence of AES and JE cases in Sivasagar district

The month-wise prevalence and seasonal trend of JE cases analyzed from 2011 to 2020are presented in
Figure 5. It was observed that the spikes of JE outbreak starts from May every year and continues till
August. Highest JE cases were reported in July followed by June almost every year from 2011 to 2020.
Out of 588 JE cases during the study period, 561 cases (about 95.41%) occurred during the month from
May to August. The number of cases reported in June and Julywas133 (22.62%) and 372 (63.26%),
respectively. The outbreak of JE was found to be almost dormant from September to April, although few
cases were reported throughout the year. Figure5 showed the seasonalvariation of JE cases during the
period 2011-20.  In the year 2017 and2019 the cases were reported from January and reached peak in
June andJuly. However, the  maximum deaths were reported only in June andJuly. The transmission of
Japanese Encephalitis cases has increasedduring the rainy seasons and declined post rainy seasons. 

Block-wise distribution of AES and JE cases in Darrang district

The distribution and prevalence of AES and JE cases in different blocks of Sivasagar district from 2011
to 2020are presented in Figure 6(a-h). The study reveals differences in the prevalence of AES and JE
cases in all eight blocks of Sivasagar district. During the study period (2011-20), the total numbers of AES
cases were 141, 221, 60, 66, 174, 57, 216, and 146 in Demow, Galekey, Gaurisagar, Kalogaon, Khelua,
Morabazar, Patsaku, and Sapekhati block. On the other hand, JE cases were found to be highest in
Galekey block (23.46%), followed by Patsaku (18.19%), Khelua (16.49%), Sapekhati (13.06%), Dimow
(11.05), Kalogaon (6.46%), Gaurisagar (5.95%) and Morabazar (5.10%). Similarly, death cases due to AES
and JE were highest in Galeky block (26.12%),followed by Khelua, Patsaku, Dimow, Sapekhati,
Gaurisagar, Morabazar and Kalogaon. During the study period, the peak of encephalitis cases were
recorded in 2011-14 in all the blocks, and later on, there was a decline of encephalitis cases. Thehighly
affected blocks were Galeky, Patsaku and Khelua.  Morabazar block found to be low endemic in
comparison to other blocks. A maximum of two-four years continuous increase or decrease in the number
of cases have been observed during the period of study from the block level disease surveillance. The
study also revealed that both positive and death cases of AES and JE resurged in all the blocks in the
year 2020 except Morabazar, which showed a decreasing fatality trend during the period of study (Figure
6f).

JE Vaccination

Vaccination is the most cost-effective therapeutic intervention to achieve long-term protection. In 2006,
the Government of India launched a JE vaccination campaign for children from 0 - 15 years of age. This
was followed by immunization of new cohorts as an integral component of the Universal Immunization
Programme with a single dose of live attenuated JE vaccine (SA–14-14-2) in 11 highly endemic districts
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of four states (Assam, Karnataka, Uttar Pradesh, and West Bengal). Figure 7 showed the total population
and percentage coverage under JE vaccination programme in Sivasagar district of Assam from 2011 to
2020 for the age group of 09-18 months. A total of 112932 individuals have been covered under the
vaccination program out of 203361 targeted populations during the period of study (data source: district
Immunization Programme, Sivasagar). It was observed that, during the launch of Routine Immunization
Programme in 2011-12, the coverage was very poor (13.59%) with one dose only (age above one year).
Similarly, during 2012-13 the coverage was also found to be very poor (28.03%). Later on the programme
was revised to two doses of JE RI by GoI. The coverage increased in 2016-17, 2017-18, 2019-20 and
2020-21 reported above 70%. The Target population found to be similar in all the years except 2020-21.
There was a slight decline in the target population and coverage in the year 2020-21 (Figure 7). The
highest percentage coverage was found in 2020-21 (88.77%). Mass JE vaccination campaigns in children
aged 1 to 15 years and adults 16 years above were carried out in 2011-12 with target and coverage
population sizes of 583330 and 554739 (95.10%), respectively. Similarly, adult (age-group 16-60 years)
JE campaign for left out in 2011-12 was carried out during 2014-15 in Sivasagar district of Assam
achieving 138719 (77.49%) population coverage out of targeted 179006 population size.

Discussion
North East India is identi�ed as hotspot for Japanese encephalitis, and it is considered a major health
problem in Assam. Along with other VBDs, the state of Assam is more vulnerable to JE infection
compared to other states of India. Therefore, ASE/JE surveillance is an important and necessary activity
to understand the prevalence and warning signals of disease outbreaks. Furthermore, surveillance data is
useful in assessing the impact of vaccination and vaccine e�cacy.18 In the present study, we observed
that Sivasagardistrict is highly endemic to AES and JE cases. The average annual AES and JE CFRs were
30.80% and 30.61%, which is much higher than the global fatality rate of 20 to 30%.19 The high rate of
mosquito-borne cases in Sivasagar district may be associated withthe weather and anthropogenic
conditions as well as socio-economic conditions of the people. During the monsoon period (June to
September), the agricultural �elds are �lled with water which provides a suitable breeding ground for
mosquito vectors. The district has numerous wetlands and big ponds where migratory birds often harbor,
and those birds are one of the main amplifying hosts for the transmission of JEV. Many researchers have
reported signi�cant correlations between mosquito vectors and VBD.20 In peninsular and eastern parts of
India, pigs are the main vertebrate host of JEV and the major reservoir of JE infection .21 Infected pigs act
as amplifying hosts. Therefore, pig rearing is an important risk factor of JE transmission in humans. Pig
rearing is also a major livelihood for many people in the district. During the 19th Livestock census of
2012 by the Department of Animal Husbandry, Government of Assam, it was estimated that a total of
about 1636 thousand pigs were reared in the entire state (Livestock Census 2012, Assam)22and
contributes about 16% of country’s total pig population and ranks (Govt of India 2014).23Pig has been
considered one of the most important livestock in Upper Assam area, particularly in the district of
Sivasagar. The population of the district is mostly dominated by the Ahom community, who traditionally
rear pigs intheir backyard and contributes 5.37 per cent of Assam’s total pig population.24It was observed
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that the piggeries are more in the rural population and are unorganized. Hence the chance of human
infection is high. The probability of vector mosquito species getting infected with JEV is higher when the
infected mosquito population dramatically increased during the rainy season and the human biting rate
increases.25 Moreover, lower household income, house type, distance to health sub-centre, knowledge and
awareness about mosquito-borne diseases signi�cantly impacted effective controlling of JE.26It is
observed that in Sivasagar district, the number of AES/JE cases declined in the period of study and also
the case fatality rate (CFR)of JE also reduced from 45% highest in 2013 to 16.67% in 2020.Similarly,
Kumari and Joshi (2012)27 studied the decadal JE fatality rate in the state of Uttar Pradesh and revealed
that cases were declined from 33% in 1978–1987 to about 22% in 1998–2009. Similarly, the average
case fatality rate of AES and JE in the state of Bihar was found to be 30% and 14% during 2009-14.28 In a
recent study, Singh et al. (2020)29 revealed signi�cant improvement in the JE fatality rate from 24.76% in
2005 to only 8% in 2018.

The global incidence of JE cases in Asia and Western Paci�c countries predominates in the children age
group 0-14 years which constitute about 75% of the total JE cases30. Li et al. (2016)31 revealed a similar
pattern of diseases prevalence in China. The age of a person acts as an important determining factor in
the susceptibility or resistance to diseases, including AES and JE infection. In Sivasagar district of
Assam, AES/JE susceptibility was found to be higher in elderly age-group of population. During 2011-
2020, only 21.25% of JE cases were reported in the age-group 0-15 years from the study. Aged people
above 30 years were found to be more vulnerable during the period of study. Similarly, during 2011-12,
high JE cases were reported in the age-group 0-15 years in West Bengal.32Our study revealed lower CFR in
the age-group below 30 years while a high fatality rate was observed in the higher age-group above 30-60
years of age. Lower JE cases in younger age-group may be correlated to the routine vaccination, which
started from 2011-12. Due to the high burden of JE cases in the district, mass vaccination campaign was
conducted during 2011, and 5.5 lakh populations were vaccinated out of 5.8 lakh targeted population
(95%). In 2014, the adult vaccination campaign conducted for the left out during 2011 and a total of
138739 population were vaccinated, covering 77.49% of the targeted population. However, it was revealed
that immunization of the adult population and children through routine immunizationaffected the JE
cases in the Sivasagar district of Assam during the period of study. The JE cases were found to be
declined from 128 in 2011 to 18 in 2020. Many research reports suggest that vaccination in olderpeople
is less effective compared to the younger age-group.33,34Out study also revealed that the male population
is more prone to both AES and JE infection in Sivasagar district of Assam during the period of study.
More than 60% of the total cases were reported from the male population showing signi�cant
differencesin female cases. Similar result was reported in mainland China with 60.45% JE cases in male
population during the period 2004-14.35 Similarly, high (53.8%) JE cases were reported in male population
from the state of Uttar Pradesh during the period from 2013 to 2018.36 However, there was no signi�cant
differencebetween the gender and JE positivity. Medhi et al. (2017)37 reported that about 62.04% of the
JE cases from Tinsukia and Sivasagar districts of upper Assam were male population during 2012-14.
The reason for the higher rate of AES/JE cases in male populations compared to the female population is
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not well established. However, sex is one of the variables that in�uence the innate and adaptive immune
responses resulting in sex-speci�c adaptability and susceptibility to certain diseases. Differences in the
immune system may have resulted in differential AES/JE cases in both sexes. It is also observed that
among the elderly age-group (>60 years), JE cases were almost 2-times higher in males than females,
which may be correlated to the fact that adult females develop stronger innate and adaptive immune
responses than males and, therefore, better resistance to diseases.38

Conclusion
Japanese Encephalitis is a major public health problem in the Sivasagar district of Assam. During the
month of July and August highest outbreak of JE were observed in the district. Control of vector
populations with Malathion fogging and other insecticides were found to have minimal role in controlling
the disease due to the exophilic behavior of culex mosquitoes. The mosquito can breed in larger water
bodies,and hence the role of larvicide seems limited. Therefore, it requires proper case management
which can reduce the case fatality rate. Moreover, AES/JE surveillance needs to be intensi�ed at the �eld
level to detect the cases and refer to the nearby hospital for better case management. Information,
education, and communication also should be intensi�ed to reduce man-mosquito-pig contact. Better
management of AES/JE may be done with effective surveillance systems, integrated vector control
measures, segregation of pigs from human dwelling, high coverage of JE vaccination increasing, and
awareness on prevention measures of mosquito-borne diseases, including Japanese Encephalitis.
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Figures

Figure 1

Map of Study Area

Figure 2
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Trend of Acute Encephalitis Syndrome (AES) and Japanese Encephalitis (JE) positive cases, deaths, and
case fatality rate (CFR).

Figure 3

a Age-group and distribution of AES cases in Sivasagar district of Assam from 2011 to 2020. b Age-group
and distribution of JE cases in Sivasagar district of Assam from 2011 to 2020.
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Figure 4

Gender-wise distribution of Japanese Encephalitis cases in Sivasagar District
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Figure 5

Month-wise incidence of JE cases in Sivasagar district of Assam

Figure 6

Block-wise prevalence of AES/JE cases in Sivasagar district of Assam during the period of 2011-20. (a)
Demow, (b) Galekey, (c) Gaurisagar, (d) Kalogaon, (e) Khelua, (f) Morabazar, (g) Patsaku and (h)
Sapekhati
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Figure 7

Routine Japanese Encephalitis vaccinations (09-18 months) in Sivasagar district of Assam during the
period from 2011 to 2020


