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Preventive strategies to innovate Japanese encephalitis control in eastern Uttar 
Pradesh: Accelerating towards zero incidence
Neha Srivastava, Rohit Beniwal, Brij Ranjan Misra, Umaer Alam, Hirawati Deval, Rajni Kant

ICMR-Regional Medical Research Centre, Gorakhpur, Uttar Pradesh, India

  Japanese Encephalitis (JE) is a zoonotic mosquito-borne viral 

disease that primarily affects young children under the age of 15[1]. 

Annually, there are more than 50 000 clinical cases and JE causes 

over 10 000 fatalities globally[1]. In Japan, South Korea, China 

and Thailand, where it is now under control or almost entirely 

eradicated, the disease was initially noted to have a high incidence[1]. 

Later, it expanded to Nepal and India, becoming a serious public 

health issue in rural regions[1]. JE is a flavivirus-based neglected 

tropical disease that is spread by culicine mosquitoes of the Culex 

(Cx.) tritaeniorhynchus and Cx. vishnui species[2]. It causes severe 

neurological symptoms that can occasionally be fatal. Another 

morbid consequence of this viral illness is chronic neurologic 

sequelae in the form of long-term impairment[3]. Pigs are  considered 

as amplifying hosts and play a significant part in the general 

epidemiology of the disease, whereas humans are a dead-end host. 

Only three of the five genotypes that are known to be present in the 

global population are found to be common in India[3]. While JE is 

endemic in many areas of India, including Bihar, Kolkata, Andhra 

Pradesh, Tamil Nadu, Uttar Pradesh, Assam, and other regions, the 

eastern section of Uttar Pradesh is the region that is most severely 

afflicted, and children under the age of 15 are the main victims[3].

  The Government of India and the Uttar Pradesh State Government's 

multifaceted approach, which includes vector control measures, 

strengthened surveillance programmes, JE immunisation campaigns 

in children, behavioural change and community-based awareness 

programmes, may have helped to significantly reduce JE cases 

in the last 10 years, after which incidence decreased to 0.07 in 

2019[4]. In spite of the numerous control efforts outlined above, 

sporadic JE cases frequently appear in the eastern Uttar Pradesh 

region. Improved targeting of interventions will result from changes 

to the current strategies, which will help the JE curve continue to 

shorten. The natural transmission cycle of JE virus includes JE 

virus, mosquito vector, reservoir host pigs and birds and dead-

end host human[3]. There is no human-to-human transmission of 

JE and current interventions are targeted to protect human from 

getting JE. Reservoir host and mosquito vectors play an important 

role in transmission of JE to newer areas. Increase in vector density 

is associated with agricultural practices in rural regions including 

paddy fields and irrigated crops[3]. In the current article, we are 

discussing the JE control strategies further needed to reduce the JE 

cases in eastern Uttar Pradesh to zero incidence by interrupting its 

natural cycle. 

  Robust surveillance system and vaccine strategy to control 

JE: Every disease control programme needs a strong surveillance 

system to break the disease transmission cycle. Even though the 

JE vaccination programme was started and expanded before 2013, 

decision-makers still require information on disease surveillance and 

vaccine coverage in order to focus vaccinations based on age and 

region. JE is a paediatric disease and mainly affects school going 

children and vaccination is the mainstay to prevent the disease. Thus, 

a system should be established to check the vaccination status of the 

children on entry to school and educate the public on the benefit of 

vaccination. Further, a substantial proportion of adult cases in India 

seems to cause unrecognised burden of JE in adults, which warrants 

the establishment of adult vaccination policies[4,5]. Though strong 

Asian Pacific Journal of Tropical Medicine 2023; 16(4): 145-147

Asian Pacific Journal of Tropical Medicine

apjtm.org

This is an open access journal, and articles are distributed under the terms of the 
Creative Commons Attribution-Non Commercial-ShareAlike 4.0 License, which 
allows others to remix, tweak, and build upon the work non-commercially, as long 
as appropriate credit is given and the new creations are licensed under the identical 
terms.

For reprints contact: reprints@medknow.com

©2023 Asian Pacific Journal of Tropical Medicine Produced by Wolters Kluwer- 
Medknow. 

How to cite this article: Srivastava N, Beniwal R, Misra BR, Alam U, Deval H, Kant 
R. Preventive strategies to innovate Japanese encephalitis control in eastern Uttar 
Pradesh: Accelerating towards zero incidence. Asian Pac J Trop Med 2023; 16(4): 
145-147.

Perspective

To whom correspondence may be addressed. E-mail: Rajnikant.srivastava@gmail.com

Article history: Received  8 March 2023           Revision 14 April 2023     
                             Accepted 25 April 2023             Available online 29 April 2023

10.4103/1995-7645.374352



146 Neha Srivastava et al./ Asian Pacific Journal of Tropical Medicine 2023; 16(4): 145-147

motivation towards paediatric JE immunization has flattened the JE 

curve drastically, based on the burden of adult JE in eastern Uttar 

Pradesh, adult JE immunization may be prioritized which could 

take the JE cases to zero level. Importantly, JE surveillance data on 

vaccine efficacy, sustainability, and interchangeability will be critical 

to informing new vaccination policies in the JE endemic regions.

  Understanding of viral pathogenesis and new therapeutic 

prospects: There is no specific treatment for JE other than best 

symptomatic treatment. Though several in-vitro and in-vivo studies 

provided substantial advances in understanding of JE pathogenesis 

and potential treatment targets, the potential treatment for JE is still 

lagging[6]. The immune system plays a paradoxical role in protection 

and susceptibility against JE, so a combination therapy is required 

which includes anti-inflammatory along with antiviral activities[6].

  One Health approach to JE: One Health is defined as “A 

collaborative, multi-sectoral, and trans-disciplinary approach-

working at local, regional, national, and global levels. It recognizes 

the interconnections between host, vector, and their environment”[7]. 

Strong integrated surveillance at human-animal-environmental 

interface is required to control JE epidemic under One Health 

umbrella. As natural cycle of JE involves pig as reservoir host and 

mosquito as vector, a collaborative approach is required to develop 

an understanding of transmission dynamics and policies to support 

health system.

  Specific vector control strategies and reducing import of cross-

border infection: Many districts of Eastern Uttar Pradesh share 

border with the Nepal which is also a JE endemic country. Cross 

border movements of amplifying hosts including migratory birds 

and pigs are a major contributor in cross border transmission of 

JEV[3]. Nepal is the main exporter of piglets in the north and north-

east India[8]. During the recent years, pig farming has increased in 

Uttar Pradesh and contributes in gross domestic product (GDP) of 

the state. Mosquito vectors play a very crucial role in maintaining 

horizontal (animal-mosquito-human) and vertical (one generation to 

other generation of mosquito) transmission cycle of JEV in nature[9]. 

The average flight range of Cx. tritaeniorhynchus mosquitoes 

has been noticed between 2.0 km and 7.5 km and these infected 

mosquitoes may also travel through transport vehicles across the 

border. This mode of JEV transmission can be checked with the 

introduction of vaccination in piglets, making buffer zones across 

the border that never supports mosquito oviposition and use of 

integrated vector management strategies to manage JEV vector. 

Use of microbial larvicides, larvivorous fishes and management of 

paddy water through alternative wet and dry irrigation are also very 

important. 

  Community based communication and awareness programme: 

Community engagement and participation in JE prevention must 

go hand in hand. The World Health Organization (WHO) refers to 

this ideology as "Health by the people," and it should be built on 

"of the people, for the people, and by the people" principles[10]. 

The JE immunization campaign may be successful if community 

involvement is used to address vaccine reluctance and low coverage. 

Any programmes and policies can be planned, organised, and 

managed by the community. Behavior change communication is a 

crucial communication approach that alters the way the community 

behaves in terms of health through a variety of methods. Any health 

programme or policy could benefit from an awareness campaign 

through behavior change communication that focuses on the 

community's specific needs and health issues. 

  Measuring progress and follow up of disease and disease 

interventions: Any initiative or programme is under surveillance 

when it is being monitored and evaluated. It keeps track of the 

program's development and evaluates the results. This also 

assists in changing programmes and regulations when necessary. 

Additionally, it highlights programme and policy implementation 

gaps and challenges. To gauge the efficacy of control techniques and 

determine the necessary adjustments, impact evaluation of actions 

performed to control JE must be implemented on a regular basis. 

The operational parameters for the Japanese Encephalitis/Acute 

Encephalitis Syndrome surveillance should include a monitoring and 

evaluation programme for JE interventions. Moreover, the severe 

neurological and mental repercussions that lead to dependency and 

a lifetime of socioeconomic stress on families can be lessened with 

adequate monitoring and assessment of the treated patients after 

discharge.

  All of these can only be accomplished by bolstering the public 

health system and launching JEV prevention education programmes 

in localities with robust political and social commitments. This 

will assist in developing clear plans and prioritizing vaccination 

programmes, preventative measures, and readiness for potential 

outbreaks, vector control, case management, early treatment, and 

prompt referral of serious JE cases.

Conflict of interest statement 

  The authors declare that they have no known competing financial 

interests or personal relationships that could have appeared to 

influence the work reported in this paper. 



147 Way forward to zero incidence of JE in eastern Uttar Pradesh

Authors’ contributions 

  NS conceptualized and wrote the first and revised draft of the 

manuscript. RB, BRM, UA and HD also have helped in preparing 

the manuscript. RK conceptualized, supervised and helped in 

editing of the manuscript. NS and RK conceptualized, reviewed and 

prepared the final version of the manuscript. 

References

[1] �World Health Organization. Prevention and control of Japanese encephalitis 

(JE): Report of the sixth bi-regional meeting Bangkok, Thailand, 27-9 May 

2014. [Online]. Available from: file:///C:/Users/Administrator/Downloads/

SEA-Immun-91%20(bookfold).pdf. [Accessed on 12 April 2023].

[2] �National Centre for Vector Borne Disease Control (NCVBDC). Japanese 

encephalitis vectors in India. [Online]. Available from: https://nvbdcp.gov.

in/index4.php?lang=1&level=0&linkid=479&lid=3756#:~:text=Japan

ese%20encephalitis%20virus%20isolation%20has,in%20different%20

parts%20of%20India.  [Accessed on 4 January 2023].

[3] �Kulkarni R, Sapkal GN, Kaushal H, Mourya DT. Japanese encephalitis: A 

brief review on Indian perspectives. Open Virol J 2018; 12: 121-130. 

[4] �Srivastava N, Deval H, Khan N, Kant R, Das A. Decline of Japanese 

encephalitis in Eastern Uttar Prtadesh, India 2009-2019. Asian Pac J Trop 

Med 2022; 15(5): 230-231.

[5] �Vashishtha VM, Ramachandran VG. Vaccination policy for Japanese 

encephalitis in India: Tread with caution! Indian Pediatr 2015; 52(10): 

837-839. doi: 10.1007/s13312-015-0728-5. 

[6] �Turtle L, Solomon T. Japanese encephalitis-the prospects for new 

treatments. Nat Rev Neurol 2018; 14(5): 298-313. doi: 10.1038/

nrneurol.2018.30.

[7] �Fei SW, Xu JS, Lü S, Guo XK, Zhou XN. One Health: Re-thinking of 

zoonoses control. Zhongguo Xue Xi Chong Bing Fang Zhi Za Zhi 2022; 

34(1): 1-6. In Chinese. doi: 10.16250/j.32.1374.2021297. 

[8] �Nidup K, Joshi DD, Gongora J, Moran C. Farming and biodiversity of 

indigenous pigs in Nepal. Biodiversity 2010; 11(3-4): 26-33. 

[9] �Rosen L, Lien JC, Shroyer DA, Baker RH, Lu LC. Experimental vertical 

transmission of Japanese encephalitis virus by Culex tritaeniorhynchus 

and other mosquitoes. Am J Trop Med Hyg 1989; 40(5): 548-556. doi: 

10.4269/ajtmh.1989.40.548. 

[10]�Park K, Park C,  Park K,  Park KY,  Park K, Park J, et al. Park's textbook 

of preventive and social medicine. 25th ed. Jabalpur, Madhya Pradesh,  

India: M/s Banarasidas Bhanot; 2019, p. 10-37. 

Publisher's note

The Publisher of the Journal remains neutral with regard to 

jurisdictional claims in published maps and institutional affiliations.


