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Abstract 

During October 1997, three cases of encephalitis were admitted in Bara Hindu Rao Hospital, Delhi, 
from Murthal village in Sonepat district of Haryana state. In a follow-up study, out of the 30 serum 
samples collected, eight were found positive for dengue IgM antibodies. Two samples were positive for 
all the three infections, viz. dengue (DF), Japanese encephalitis (JE) and West Nile (WN) virus, while one 
sample was positive for two infections, viz.  Japanese encephalitis and West Nile. Three male and 10 
female cases showed past flavivirus infection. During the Aedes survey, house and container indices were 
estimated at 31.4% and 13.0% respectively. The Aedes aegypti landing rate was observed to be 36 per 
person per hour. The current episode was confirmed to be due to dengue infection. However, JE and 
WN virus infections were also present in the area. 
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Introduction  
India is endemic for three important 
mosquito-borne viral diseases, viz. dengue 
haemorrhagic fever (DHF), Japanese 
encephalitis (JE) and West Nile virus (WN). 
The first outbreak of DHF was recorded in 
1963 in Kolkata (previously known as 
Calcutta)(1). Since then dengue has spread to 
all parts of India. The latest serious outbreak 
to hit the Capital city of Delhi was in 1996 
when 10,252 cases with 423 deaths were 
recorded(2). The first outbreak of JE occurred 
in Pondicherry and Vellore (Tamil Nadu)(3)  in 
south India in 1955 and later spread all over 

the country, including Haryana state in north 
India(4). The West Nile virus transmitted by 
Cx. quinquefasciatus is endemic in India. 
These three infections maintained specific 
distribution patterns. While DHF was 
confined to urban areas, JE and WN 
recorded rural distribution. However, over 
the past two decades, DHF has penetrated 
into rural areas (5,6) along with piped water 
supply, while JE and WN have hit the peri-
urban areas of urban centres, thus increasing 
the chances of concomitant infections in the 
human population. During October 1997, a 
few cases of encephalitis originating in a 
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village in district Sonepat, Haryana state, 
were admitted in Bara Hindu Rao hospital in 
Delhi. A follow-up study was undertaken by 
a team from the National Institute of 
Communicable Diseases (NICD), Delhi, in 
the affected village. The findings are 
presented in this paper.  

Study area 
The study area comprised the affected 
village, Murthal, situated in district Sonepat 
of Haryana state on National Highway No. 
1, about 45 km from Delhi, the Capital city 
of India. It is a big village with a population 
of about 20,000. The houses are mainly 
made of concrete bricks. There is an 
intermittent tap water supply in the village 
and the villagers are forced to store water in 
different types of containers such as cement 
tanks, clay jars, drums, etc. The surrounding 
areas have marshes/swamps which are 
conducive to the breeding of vectors of JE 
and WN. 

Methods and materials 
The methodology included rapid sero-
epidemiological and entomological surveys 
as per standard technique in the affected 
village, particularly in and around the locality 
from where the encephalitis cases were 
reported. Serum samples were collected 
from fever cases and tested at NICD by 
haemagglutination inhibition test(7), using 
antigen and antisera received from the 
Centers for Disease Control, USA, and the 
dengue IgM immunoblot commercial kit 
(Gene Labs, Singapore). These samples were 
also confirmed by the National Institute of 
Virology, Pune, using Mac Elisa, HI and CF 
tests. Landing collections of adult Aedes 

aegypti were carried out on human bait 
inside a room having a positive cement tank, 
and the landing rate per bait per hour was 
calculated.  

Results  
i) Sero-epidemiological 
A rapid fever survey was carried out in the 
affected village and 30 blood slides and 30 
serum samples were collected from cases 
having fever, or a past history of fever, for 
screening for arboviral infections and malaria 
parasite. The patients whose samples were 
taken had symptoms of fever with chills or 
without chills, cough and vomiting. The age-
wise and sex-wise break-up of patients from 
whom the samples were taken, and the 
results of the tests are given in Table 1. 

From Table 1, it is evident that out of 
the 30 serum samples collected from 
Murthal village, eight samples were found to 
be positive for antibodies due to the recent 
dengue infection. Two females in the age 
group of 17 years and 35 years were found 
to be positive for all the three infections, viz. 
dengue, Japanese encephalitis and West 
Nile. One male aged 19 years showed 
mixed infection of Japanese encephalitis and 
West Nile. Three males and 10 females 
showed past flavivirus infection. None of the 
slides was found positive for malaria 
parasite. 

ii) Entomological  

The Aedes survey was carried out in 
and around the houses of the fever cases for 
the detection of Aedes breeding in various 
water containers.   



Dengue, JE and West Nile Flaviviral Infections Detected during a Dengue Outbreak in Sonepat, India 

26 Dengue Bulletin – Vol 24, 2000 

Table 1. Age-wise and sex-wise break-up of patients from Murthal village and frequency  
of positivity for DF, JE and WN infections detected during October, 1997 

Positive for antibodies 

Age group 
(years) Sex 

No. of 
samples 

collected 
DF∗  JE∗ ∗  WN∗ ∗ ∗  

Mixed 
DF, JE 

and WN 

Mixed 
JE and 

WN 

Past  
lavivirus 

Male 0 0 0 0 0 0 0 
0 to 5 

Female 0 0 0 0 0 0 0 

Male 2 1 0 0 0 0 1 
6 to 10 

Female 0 0 0 0 0 0 0 

Male 1 1 0 0 0 0 0 
11 to 15 

Female 2 1 0 0 0 0 0 

Male 2 1 0 0 0 1 0 
16 to 25 

Female 10 2 0 0 1 0 5 

Male 2 0 0 0 0 0 2 
26 to 35 

Female 1 0 0 0 1 0 0 

Male 2 1 0 0 0 0 0 
36 to 45 

Female 5 1 0 0 0 0 4 

Male 0 0 0 0 0 0 0 
> 45 

Female 3 0 0 0 0 0 1 

Total  30 8 0 0 2 1 13 

∗  DF= Dengue; ∗ ∗  JE = Japanese encephalitis; ∗ ∗ ∗ WN = West Nile

Table 2. Containers index for Aedes aegypti breeding in Murthal village 

S. No. Name of container Number 
checked 

Found positive Container index Per cent positive out of 
total containers checked 

1. Clay jar 67 7 10.4 8.3 

2. Drum 11 2 18.1 2.3 

3. Cement tank 5 2 40.0 2.3 

4. Bucket 1 0 0 0 

TOTAL 84 11 13.0% 12.9% 
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During the survey, a total of 35 
houses/premises were checked for Aedes 
breeding and 11 were found to be positive, 
thereby giving the house index as 31.4%. 
Similarly, a total of 84 containers were 
searched for Aedes breeding and 11 were 
found to be positive, thereby giving the 
container index as 13.0% (Table 2). The 
most preferred containers for Aedes 
breeding were clay jars followed by cement 
tanks and drums. Aedes breeding was found 
to be maximum in clay jars which were the 
primary breeding containers found during 
the survey month(8). 

Landing collections 
Adults of Aedes aegypti were collected from 
inside the room and the landing rate per 
human bait per hour was recorded as 36.  

The entomological investigations in this 
village revealed a significantly higher house 
index and container index for Aedes aegypti  
mosquito, a proven vector of dengue/DHF.  

Discussions and conclusions 
The sero-epidemiological and entomological 
findings indicated that the present outbreak 
in Murthal village was of dengue, and that 
the indigenous transmission may have flared 
up due to high densities of Aedes aegypti. 

There is no report of the concomitant 
circulation of two or three viruses in the 
same individuals. The only report of 
concurrent circulation relates to the Kolkata 
outbreak of DHF, when both DEN and 
Chikungunya virus (alphavirus) were 
detected to be circulating in the community. 

Antibodies to more than one flaviviruses in 
the individual have been detected in the 
studies conducted in and around Delhi(9). 
The detection of mixed infections of 
Dengue, JE and West Nile fever in the village 
is a matter of great public health importance, 
and in case of any future outbreak of 
encephalitis in the area, the possibility of the 
circulation of more than one arboviruses 
may be kept in mind. 
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