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GKP1001: Diagnostic services for AES Patients for anti-JE IgM

GKP1201: Epidemiology and dynamics of transmission of JE/AES in Eastern part of UP and 

implementation of  appropriate interventions

MM Gore, AK Pandey, H Deval, N Kumar, BR Misra, SP Behera, KP Kushwaha, M Mittal, G. Patil & 

DK Srivastava 

Funding: Intramural         Project Duration: 2008-ongoing

NIV continued the work on providing diagnosis of AES cases admitted to Nehru Hospitals & 

BRD Medical College, Gorakhpur. During 2014, most of the cases (72%) were admitted during 

July-October (Figure 1). As documented in the earlier years, 73.5% of the total AES cases were 

from four districts of eastern Uttar Pradesh viz, Gorakhpur, Kushinagar, Mahrajganj and Deoria. 

Another 10% of the cases were from the adjoining districts of Bihar while the remaining 16.5% of 

cases were from other eastern 10 districts in UP. Japanese encephalitis diagnosis was provided on 

a day to day basis using standard IgM capture ELISA. Out of 2208 AES cases, only 101 could be 

confirmed as JE. However, Bihar JE positivity was documented higher (8.8%) than that of UP 

(3.7%). Age distribution in JE and Non JE cases was similar to the pediatric group contributing 

88% of AES cases. In both JE and non JE cases, the highest number of cases was from age group 

of 1-10 (Figure 2).

Diagnosis of patient and initial analysis of AES cases admitted in BRD Medical College forms 

the basic information being explored by various agencies of Governmrnt of India for planning 

better control strategies. Analysis of AES incidence has led to designing of newer insights in 

possible leads for preventive measures.

MM Gore, BR Misra, R Gupta, A Thakur, V Janardan, BV Tandale & A Rai

Funding: ICMR (Extramural) Project Duration: 2012-2015

JE is a serious health problem in India especially in the north eastern states. JE virus is 

maintained in nature by a complex cycle that involves pigs as the amplifying host and mosquitoes 
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Figure 2: Age distribution within JE and non-JE 

encephalitis cases admitted in BRD Medical College.

Figure 1: Monthly distribution of AES and JE cases 

during 2014.
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as the vectors. Gorakhpur and its adjoining districts are highly endemic for JE since its first 

appearance in this region in 1978. Hence, it is necessary to estimate the prevalence of JE infection 

in amplifying host during summer and rainy season in this endemic area. Accordingly, blood 

collection was performed from piglets twice in a month to detect appropriate time of 

seroconversion in all the selected blocks during summer and starting of rainy season. 

Seroconversion in piglets was not observed during summer (i.e. April month) in 2014, except in 

Deoria block (Table 1). Fourth sample collected from Belghat and Chargawan block showed low 

level of seroconversion in the month of July. Delayed monsoon during 2014 might have had an 

impact in the outcome. 

Table 1: Seroprevalence of JEV in amplifying host during summer and  rainy season

Samples collected Samples tested 
(NT pos/tested) Pos >20

Block Month 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th

Belghat April 3 3 0/3

May 15 10 2 27 15-May 10-Jan 0/3

June 5 15 10 30 5-May 15-Jul 10-Feb

July 5 5 10 5-May 4-Jan

Campierganj April 5 4 3 12 5-Feb 4-Jan 4-Feb

May 12 10 9 6 37 10-May 0/15 7-Apr 0/6

June 8 10 10 28 8-Jan 10-Jun 0/10

July 1 1 5 7 1-Jan 0/1 0/5

Chargawan April 9 7 4 20 9-Jan 0/7 0/4

May 12 10 9 6 37 12-Apr 10-Apr 9-Mar 5-Feb

June 2 5 12 10 29 2-Jan 0/5 12-Jan 10-Feb

July 1 2 2 4 9 1-Jan 2-Feb 0/2 4-Feb

Khorabar April 9 6 4 19 9-Jan 6-Jan 0/4

May 5 14 9 6 34 5-May 14-Aug 9-Aug 5-Jan

June 5 14 19 5-May 0/14

July 9 9 0/9

Bhathat April 5 1 4 10 0/5 0/3 0/4

May 7 7 5 1 20 7-Feb 0/7 0/5 0/1

June 2 4 7 13 2-Jan 0/4 0/7

July 12 12 12-May

Deoria April 3 7 1 11 3-Mar 7-Jun 1-Jan

May 9 7 4 20 7-Feb 4-Apr

June 9 3 3 15 9-Apr 3-Feb 0/3

July 2 2 0/2

NIV, GORAKHPUR UNIT

National Institute of Virology | Annual Report | 153



Seroconversion was observed only at Chabutra Tiwari, Parsauni, Manikapar and Kusmauni 

village of Belghat, Campierganj, Chargawan and Deoria blocks, respectively. This showed the 

focal activity of JEV transmission rather than uniform activity. As a local practice during May ground 

water is also used for preparation of paddy seedling before the rainy season, this leads to 

substantial mosquito breeding activity. As mosquito survival is restricted in the dry season,  

generalized JE activity is not documented at the sites of studied blocks except Chabutra Tiwari, 

Parsauni, Manikapar and Kusmauni villages.

This study suggests that seropositivity for JE directly depends on the rain fall that facilitates 

breeding of the JE vector. During 2014, late seroconversion in amplifying host was related with 

delayed monsoon. Hence, while planning strategies of intervention for amplifying host, it is 

necessary to consider the impact of climate on the transmission to get unbiased results.

BR Misra, MM Gore, R Srivastava & K Satish

Funding: ICMR (Extramural) Project Duration: 2014-2017

AES has emerged as one of the serious public health problems in Gorakhpur. The area 

harbors vast range of mosquito species capable of transmitting different vector borne infections. 

Hence, it is essential to investigate the distribution of mosquito species and viruses transmitted by 

them for better implementation of prevention and control strategies in AES endemic area. 

Jungle Ayodhya Prashad, Mahesara and Siktour villages of Gorakhpur district were selected 

for dusk collection of adult female mosquitoes. Monitoring of mosquito prevalence was undertaken 

with the help of mechanical aspirators. After identification, mosquito pools were subjected to 

flavivirus (NS5) RT-PCR to detect flavivirus presence. Positivity of mosquito pools containing 25 

mosquitoes of a species expressed as number of infected mosquito per thousand of tested 

mosquito termed as minimum infection rate (MIR).

A total of 13,220 mosquitoes were collected from field sites that included 52% Culex species, 

23.4% Anopheles spp., 6.3% Armigeres spp, 5.5% Mansonia spp, and 5.2% Aedes spp. in 144 

man-hr from Gorakhpur district. Density of Cx. quinquefasciatus was highest in winter and density of 

Cx vishnui group especially Cx. tritaeniorhynchus was highest in the rainy season. 

MIR of flavivirus per 1000 mosquitoes was 1.03 in Cx. quinquefasciatus, 0.75 in Cx. gelidus 

and 0.37 in Cx. tritaeniorhynchus. The Cx. tritaeniorhynchus showed maximum positivity in August 

while Cx.gelidus and Cx. quinquefasciatus showed positivity in pools collected durng the winter 

season. 

This study illustrates the impact of climatic seasonality on the circulation of flavivirus in nature 

and suggests that summer season is suitable for introduction of intervention strategies against 

mosquitoes due to very low circulation of the virus.

GKP1302: A Study on mosquito biodiversity and circulation of arboviruses in endemic areas of 

acute encephalitis syndrome in Eastern Uttar Pradesh.
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GKP1006: Identification of etiological agent(s) of AES in eastern UP. 

GKP1101: Development of antibody detection test for diagnosis of enterovirus encephalitis 

MM Gore, AK Pandey, H Deval, Niraj Kumar, Asif, Sanjeev, G Patil, J Ansari, M Mittal & KP 

Kushwaha

Funding: Intramural    Project Duration: 2010-2015

During 2014, efforts to detect viruses in AES cases continued. Virological diagnosis in the 

form of anti-JE IgM ELISA and PCR for Herpes simplex virus (HSV), Cytomegalo virus (CMV) and 

Varicella zoster virus (VZV) was carried out as per clinical diagnosis. Out of 2208 AES cases only 

101 could be confirmed as JE, based on IgM positivity.

A total of 343 CSF specimen collected during acute illness were tested by PCR for HSV, CMV, 

VZV along with bacteria Streptococcus pneumoniae, Neisseria meningitides & Haemophilus 

influenzae. Four CSF (1.4%) were found to be positive for HSV, two (0.5%) for VZV and one (0.025%) 

for S. pneumoniae. CSF collected from 10 non AES cases were also tested for HSV by PCR and one 

was found to be positive.

MM Gore, GP Patil & K P Kushwaha

Funding: Intramural    Project Duration: 2011-2014

Viral diagnosis in AES cases can be performed using multiple standard assays either by 

detecting viral antigens, genome or by detecting anti-viral IgM antibody in the CSF/serum. Hence, 

IgM capture ELISA in the clinical sample (CSF/serum) to detect anti-EV IgM antibody may prove to 

be useful. Indigenously developed anti-EV IgM ELISA was used for detection of anti-EV IgM 

antibodies in serum and CSF of AES patients. The study indicated that the test can be used for 

diagnosis after further validation. The EV PCR showed limited positivity (2-3%), probably due to the 

delayed (5-7days) admission of AES patients for treatment.

During 2014, 741 CSF and 891 serum samples from AES cases admitted in the BRD medical 

college were tested for detection of anti EV IgM antibodies. The cut off value (P/N) was taken 2.5 for 

CSF while 5 for serum samples. A total of 99/741 (13.36%) CSF samples were tested positive for 

anti-EV IgM antibody while one of the CSF sample was positive for both JE & EV IgM antibodies. In 

serum, 129/891 (14.47%) samples were tested positive, out of which 4 samples also showed JE 

IgM positivity. IgM positivity was higher (73.7%) in the pediatric age groups (1-10) (Figure 3a). The 

EV IgM positivity was higher during the months of August-September (Figure 3b). Validation of the 

EV IgM kit is in progress.
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Figure 3: Monthwise and agewise EV IgM positivity in AES patients.

H Deval, MM Gore, M Mittal, SP Behera, K Sah, A Thakur, AK Pandey, N Kumar & A Aggrawal.

Funding: Intramural                Project Duration: 2014-2017

Japanese encephalitis virus endemic Gorakhpur and adjoining districts of eastern UP and 

Bihar report an increase in AES cases during July–November every year. In 2014, positivity was 

documented to be 4.5% by anti JEV-specific IgM capture ELISA. It is difficult to isolate the virus 

from the patients due to low viremia. The isolation studies in the previous year had adapted 

different cell lines (Vero, BHK-21, and C6/36) but with limited success. As it is a well established 

fact that flaviviruses including JEV harbor and proliferate inside the host PBMCs, the 

phytohemagglutinin (PHA)-stimulated PBMC co-culture method can suitably be explored for 

isolation of these viruses.

Standardization and establishment of PBMC co-culture was done herein. The whole blood 

from healthy donors was procured from the Blood Bank, Gorakhnath hospital and the healthy 

PBMCs were separated by Ficoll-hypaque density gradient centrifugation. Healthy PBMCs were 

stimulated with 3μg/ml of PHA overnight at 37°C in a tissue culture plate. The activated PBMCs 

were co-cultured with freshly isolated PBMCs from the AES patients and observed for cytopathic 

effect (CPE). Three blind passages were carried out for all the samples before they were tested for 

genomic detection of flaviviruses. A total number of 427 samples were processed for virus isolation 

by the PBMC co-culture method of which six tested positive which were later confirmed by RT-PCR. 

Further characterization of one of the six positive isolates revealed that the isolate belonged to the 

circulating JE genotype III in Gorakhpur. Consequently, CSF from 55 cases was used to isolate the 

virus by the PBMC co-culture method but was not successful. Microfilaria parasites were detected 

in three of the PBMC samples during the study (Figure 4).                                                                

GKP1407: Detection, isolation and molecular characterization of flaviviruses and other unknown 

viruses from the AES patients by PBMC co-culture method in Gorakhpur.
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Figure 4: Microfilaria parasite detected in PBMCs collected from an AES patient

New Projects:

MM Gore, H Deval, SP Behera, AK Pandey, N Kumar, KP Kushwaha & M Mittal

Funding: Intramural           Project Duration: 2015 onwards

In response to the emergence of suspected H1N1 cases in B.R.D. Medical College, training 
th th

was given to Dr. H Deval, in the Influenza division, NIV, Pune from 11  Feb- 16  Feb 2015 to 

establish the H1N1 virus detection facility at the NIV, Gorakhpur Unit. The lab has been functional 
th

since 19  Feb 2015 with trained technical staff starting from sample collection, processing, real 

time PCR and analysis. A total of 11 samples collected from clinically confirmed influenza cases 

were processed for lab diagnosis using the standard real time RT-PCR kit. A total of 6/11 

specimens were tested positive for H1N1.

KP Kushwaha, MM Gore, M Mittal, AK Pandey, J Ansari, DK Srivastava, B Sharma, A Mehta, & SK 

Srivastava.

Funding: ICMR (Extramural)        Project Duration: 2012-2014 (completed)

Viral encephalitis is a pressing health problem in India. More than 2000 AES cases per year 

are admitted in the pediatric wards of B.R.D Medical College, Gorakhpur with about 20% mortality. 

Approximately, in 75% of the cases, etiology still goes undetermined. The present study aims at 

development of clinical guidelines based on clinical examination and investigations to differentiate 

JE from non-JE and development of appropriate treatment guidelines for the same. During the 

study, AES cases between 1-15 yrs admitted to the pediatric wards of B.R.D Medical College were 

“Genetics of susceptibility to encephalitis in Japanese encephalitis virus infected children from 

Uttar Pradesh”. The concept proposal has been accepted for submitting detailed project in ICMR 

task force on neurosciences (extramural funding).

GKP1501: Providing H1N1 diagnostic services by real time PCR in Gorakhpur.

GKP1104: Development of uniform clinical guidelines for differential diagnosis and management 

of JE and non JE cases.
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studied for two years during the peak seasons. Clinico-laboratory factors, mortality and morbidity 

patterns of these patients were compared to see the differences in JE confirmed and non-JE cases 

recorded.

Of the 505 children enrolled, 164 expired, 27 left against medical advice and 313 were 

discharged. After excluding 27 cases that were positive for other etiologies, 478 were analysed 

further. JE positive were 31 in number. Features which were significantly different from JE among 

the non-JE group were swelling over the body, floppiness, tachycardia, tachypnea and 3rd cranial 

palsy. JE confirmed cases prominently had headache and hypertonia.164 enteroviral cases 

diagnosed based on anti EV IgM test being developed among the non-JE group presented with 

significant cardiac involvement in the form of congestive cardiac failure and hypotension, 

decreased platelet count and cranial nerve palsies (3rd, 6th,7th). Multiorgan involvement led to 

increased mortality when studied in all AES cases and among non-JE hyponatremia and raised 

troponin I was also significant for mortality. Cerebral atrophy and edema were features seen in CT 

MRI studies. 10-14% cases in non-JE group and 4 cases in JE group showed mild to moderate 

sequale.

From the study, it has become clear that JE is no longer an important cause of encephalitis in 

Gorakhpur. Undiagnosed non-JE group showed a multiorgan involvement with a prominent 

cardiac involvement. Etiological diagnosis and focussed studies on cardiac involvement and long 

term sequale is the need of the hour.
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