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Abstract

Title: Investigations of Recurrent outbreaks of unknown fever, establish rural dengue activity in West Midnapore, a costal district in West Bengal, 
India.
Background: In the year 2002, an investigation was conducted for the diagnosis of an unknown fever outbreak in the District of West Midnapore, 
West Bengal; on request of the Director of Medical Education, Govt. of West Bengal. In the year 2004, again unknown fever outbreak took place 
in some other area of same district and that too was investigated on request of the State Medical Department. The recurrence of same episode 
in the year 2007 was investigated by the local medical team and the collected serum samples were sent to us for laboratory based conformation.
Methods and findings: During the first episode (2002), a total of 1158 fever cases were reported with 7 deaths, which spread all over the district 
since 2nd week of May till 15th July, 2002. In the second episode (2004), 792 cases were reported and 2 deaths were recorded. A total of 781 acute 
sera samples could be collected during these three consecutive out breaks. The samples were collected from the patients with clinical features 
of fever with head ache, body ache, nausea, retro orbital pain, abdominal pain and rashes of duration 2-7 days, which is closely related with the 
symptoms of dengue infection. Only 195 convalescent sera were made available. Acute samples were tested for the presence of dengue specific 
IgM antibodies by ELISA method. There was a significantly higher incidence of fever cases in children belonging to the age group up to 10 years. 
No virus could be isolated from the acute sera collected from fever cases. The results of serological survey showed the presence of IgM antibodies 
to Dengue virus in only in 446 (57%) of the acute cases. Amongst the195 convalescent sera, four fold rise of HAI Antibody titre to Dengue virus 
was observed only in 77 (39%).
Conclusion: Analysis of the epidemiological and serological findings of different years revealed that the out breaks were due to Dengue infection. 
Children up to 10 years of age in this district were mostly affected during these out breaks.
Key words: Midnapore, West Bengal, Dengue Virus

Introduction

Dengue viruses are the members of the genus Flavivirus of the family 
Flaviviridae, consists four antigenically distinct Sero types, which do 
not offer cross protection. Dengue is an important mosquito borne 
disease in the world in terms of morbidity, mortality and economic cost 
[1], especially in the tropics, with more than 2/5th of the world popula-
tion living in areas at risk for dengue [2-4]. Infection with any one of the 
four types leads to a mild, self limiting febrile illness (dengue fever, DF) 
A more severe form of the disease, dengue haemorrhagic fever (DHF)/ 
dengue shock syndrome (DSS), is responsible for high mortality rate, 
especially in children [5]. Dengue has now become a regular occur-
rence worldwide including America, Africa, Asia and the South Pacific, 
where the vector of the disease is wide spread. The incidence of DF is 
on the increase and spreading to geographic regions not previously 
affected. Movement of Dengue between different geographic areas 

and also from urban to rural is an important element in the epide-
miology of the disease. From being a sporadic illness, epidemics of 
dengue have now become a regular occurrence all over the world. In 
India Dengue was first isolated in 1946 and many epidemics have since 
been reported [6-9].

The clinical features of dengue virus infection range from nonappar-
ent infection through dengue fever (DF) and the more severe dengue 
haemorrhagic fever (DHF) and dengue shock syndrome (DSS) [10-12]. 
DHF/DSS, although common in South East Asia, has also been reported 
in India during Dengue epidemics. DHF was first reported in Calcutta, 
West Bengal, in 1963 [13] again in 1964 [14] and subsequently in differ-
ent states of India [15-22].

Laboratory diagnosis of a recent dengue virus infection may be done 
by detection of the virus in patient’s blood, either by virus isolation in 
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susceptible cell cultures [3] or by detection of the viral RNA by reverse 
transcriptase-polymerase (RT-PCR) chain reaction based techniques 
[23-24]. These processes are very specific and should be performed 
within 48 hrs following the onset of illness in a well equipped labo-
ratory, as the virus disappears after that period. However, detection 
of IgM antibodies by ELISA method and detection of rise of antibody 
titres with the convalescent samples by Haemagglutination inhibition 
test are well accepted serological methods for the diagnosis of dengue 
infection.

This paper reports the detailed investigation of repeated outbreak of 
unknown fever in the year 2002, 2004 and 2007; in the district West 
Midnapore and establishes dengue activity in rural areas on the basis 
of laboratory investigations. 

Methods

Location and Meteorological information
Midnapore was the biggest district in the state of West Bengal, having 
a sea port from the ancient time, with historical back grounds. Pres-
ently the district has been divided into East and West Midnapore. The 
district West Midnapore, our study area, is situated at an altitude of 23 
meters above sea level on the bank of Bay of Bengal with an average 
rain fall of 1656 mm, mostly between the months of May and Septem-
ber. In the summer the temperature ranges from 42ºC to 50ºC with 
high humidity.

Sample collections and investigations

Investigation in the year 2002
Cases started occurring initially in the Guiadaha village of Gorbeta block 
followed by Salboni block. These two villages were worst affected and 
are situated 30-40 km from the district head quarter, surrounded by 
paddy fields and agricultural lands. Source of drinking water was tube 
wells. Village Guiadaha has a total population of 1541.It was a typi-
cal rural village with kachha houses and kachha road. The village has 
reported 311 cases since its onset, at the local primary health centre. 
During investigation, it was revealed that several people suffered from 
two episodes of fever, headache, nausea, abdominal pain and retro 
orbital pain at an interval of 4 days to 6 days. In most of the houses 
visited, stagnant and stored water were observed for regular uses, 
which facilitated the breeding of the mosquitoes. Mosquitoes were 
abundant at the village and day biting mosquitoes were also present. 
From 1st to 17th July, the numbers of daily attendants of fever cases in 
the OPD of the hospital were collected. During this visit a total of 288 
blood samples were collected from the acute cases from two villages. 
Of which we could collect 63 blood samples from the OPD and from 
the indoor patients of the hospitals and rest of the 110 blood samples 
were collected by the local health workers and the medical technicians 
of the health centre on door to door visit.

The Salboni village has a total population of 5819. It is semi urban in 
settings. This village has reported 540 cases up to 14th July, 2002. In 
both the villages there were many cases, who suffered but did not re-
port to any health facility. Only 115 blood samples could be collected 
from acute cases from the affected village.

After a fort night, Local health workers could collect only 74 paired 
blood samples at the convalescent stage from the two affected vil-
lages. These samples were sent to the ICMR virus unit, maintaining 
the cold chain.

Clinical manifestation
All the patients had the clinical features of continued fever, head-
ache, pain all over the body, anorexia, epigastric pain, nausea and/or 
vomiting, extreme weakness, bleeding manifestations like, epistaxis, 
haematemesis, haematuria etc. only in one case, paetichial rash was 
observed.

Regarding seven death cases, one case died of paralytic illeus, three 
cases died of haematemesis, two cases died of haematuria and one 
case was brought dead to the hospital with a history of rapid up rise 
of fever followed by sudden collapse. 

Investigation in the year 2004
This year, village Kesia, and Laxmanpur, of Garbeta block were affected. 
These two villages are about 90 km from the District Headquarter and 
adjacent to Salboni of West Midnapore. During investigation, it was 
revealed that the total populations of these two villages are 4059. Date 
of first case report was 16th May 2004, total number of fever cases up 
to 3rd June were 792. All the age groups were more or less affected. 
During this visit in the year 2004,139 and 115 samples were collected 
from Kesia and Laxmanpur respectively, in the manner adopted in the 
year 2002. The two patients who died in these villages had suffered 
from high fever with headache and cough associated with severe re-
spiratory distress. During the time of investigation the outbreak was 
in declining state. There was no evidence of sex differentiation among 
cases. The distribution of clinical presentation among the cases and 
the age wise distribution of fever cases were collected from the health 
centre.

Clinical manifestations
All the cases had continued high fever, rashes all over the body with 
cough and mild respiratory symptoms. Majority of them had head-
ache, nausea / vomiting, malaise and drowsiness with duration of 3 
days to 5 days. Joint pain and backache were the common features 
in all the cases.

A total of 63 convalescent paired sera were collected after 15 days by 
the local health authority with the help of medical Technicians and 
health workers. 

Sample collection in the year 2007
This year, again an outbreak of unknown fever took place in a mild 
form in all over the district. The clinical manifestation was almost same 
with the previous years. No death was recorded in this year. The health 
authority of the district West Midnapore took the initiative for collec-
tion of blood samples. A total of 239 blood samples from all over the 
district were collected by the doctors of Sadar Hospitals, block hospi-
tals and the primary health centers. These samples were sent to us for 
necessary diagnosis.
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A total of 58 convalescent paired sera were collected by the local health 
authority with the help of medical Technicians and the health workers.
All the sera collected during different years, were transported on wet 
ice to the ICMR virus unit, Calcutta, where they were stored at -800C 
until tested. The possibilities of bacterial and prokaryotic etiology in 
the collected sample were excluded through investigations at the local 
hospitals. All the sera were tested within 1 month to 2 months from 
the date of collection.

Laboratory investigation

Virus isolation
Attempts were made to isolate the virus from the acute samples, if 
any, by using C6/36 cell lines. Two hundred micro liters of selected 
samples (2 days fever cases with dengue like symptoms) were spread 
over the monolayer of C6/36 cell line and allowed to adsorb for 120 
minutes in an incubator at 28°C under 5% CO2 concentration. After 
adsorption, the excess sample materials were discarded and minimum 
essential media (MEM; GIBCO BRL, US) supplemented with 2% fetal 
bovine serum (FBS; GIBCO BRL, US) and Penicillin Streptomycin an-
tibiotics (PenStrep; Gibco) were added in 24 well tissue culture plate 
(Tarsons) and were incubated again in the same condition as before. It 
was observed regularly for the appearance of cytopathic effect (CPE) 
up to 7-8 days.

Serology
The acute samples were tested for the presence of Dengue IgM anti-
body by IgM capture ELISA (MAC-ELISA) method, using a kit (Prepared 
by National Institute of virology, Pune, India), following the prescribed 
protocol. O.D was measured at 450 nm using an ELISA reader (Titertek 
Multiskan Plus, Lab systems Finland, Type- 314).

Haemagglutination inhibition test
A total of 195 convalescent samples could be collected from the affect-
ed areas and were tested along with the respective acute sera for any 
rise of HAI antibody in the convalescent state. The HAI test was carried 
out according to the method of Clarke and Casals [19]. For confirma-
tion of the etiologic agent, the convalescent sera along with the acute 
samples were subjected to HAI test against Dengue and JE antigen. 
Samples were considered positive, if they had a fourfold rise of titer 
in the convalescent paired sera in comparison with the corresponding 
acute samples. 

Results

Sample collections and investigations
The total number of fever cases attended the OPD of Guiadaha hospital 
from 1st July to 17th July has been presented (Fig 1).
There was a steady increase in number of patients. On 15th July, 2002; 
highest no. of Patients attended the OPD.

FIG 1. 
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Virus isolation
CPE was not developed and No virus could be isolated from any of the 
acute sera collected from fever cases.

Serology
Out of 781 acute blood samples, collected during these three years, 
Dengue Virus specific IgM antibodies were observed only in 446 
(57.10%) samples. Year wise collection of acute samples and detection 
of Dengue IgM antibody in them, are presented (table1). 

There was a decrease in the number of the samples collected, during 
the three outbreaks, as compared to the year 2002. The age wise dis-
tribution of Dengue suspected cases and Dengue IgM positive cases 
have been presented (table 3).

Among the 781 patients’ samples tested, 453 were male and 328 were 
female. Out of 453 male, 217 (47.90%) were positive. On the other hand, 
185 (56.40%) of the 328 samples collected from the female cases, were 
positive to Dengue IgM antibody. The sex wise distribution of sus-
pected cases of Dengue and Dengue IgM positive cases have been 
presented (table 2).

Year wise distribution of number of samples collected, tested  
and Dengue IgM positive cases  in the district of West Midnapore:

Year
Total number of samples collected 

and tested
Total number of IgM  
positive to Dengue

2002 288 142

2004 254 156

2007 239 148

TOTAL 781 446

TABLE 1:

TABLE 3:

In all the three years, the maximum IgM positive cases were observed 
in the age group of 0-10 (28.69%), as compared to the other age groups 
(Fig 2).

TABLE 2:

Year & Sex wise distribution of Dengue positive cases in the district  
of West Midnapore, during the study period:

Year
Male Female

No. tested No. positive No. tested No. positive 

2002 167 78(47%) 121 64(53%)

2004 147 58(40%) 107 54(51%)

2007 139 81(58%) 100 67(67%)

A total of 77 samples out of 195 convalescent sera revealed fourfold 
rise of antibody titre, in comparison with the acute sera, against Den-
gue antigen. Apart from that, only 27 sera had very low antibody titre 
against JE, both in acute and the convalescent stage. Rest of the con-
valescent samples did not produce any reaction either against dengue 
or against JE antigen. The results of the HAI test against Dengue and 
JE antigen have been given (table 4).

Age wise distribution of Dengue positive cases in the district of West Midnapore,  
during the study period:

Year Age group (in years)

0-10 11-20 21-30 31-40 41-50 51+

2002 41 36 29 15 14 7

2004 44 40 30 18 15 8

2007 44 39 30 16 13 7

TOTAL 129(28.92%) 115(25.78%) 89(19.95%) 49(10.98%) 42(9.41%) 22(4.93%)

TABLE 4:

Result of serological investigations of the paired sera to Flavivirus infection  
collected during the study period:

Year

Paired patient sera

No. tested
Rise of antibody to

JE Den

2002 74 9 22(30%)

2004 63 11 29(46%)

2007 58 7 26(45%)

Discussion

The epidemiology of Dengue is of continuing health importance, as 
the incidence of DF and DHS/DSS is increasing worldwide and is ap-
pearing in areas where it was previously unreported. In India, Den-1 
and Den-4 was first reported in 1964 [25-26] and Den-3 in 1968 [27]. 
DHF was first reported in Calcutta, West Bengal in 1963 and in 1964 
[13-14] Ever since, several reports of DF and DHF outbreaks have come 
from different cities in India and these include reports from Ludhiana 
[28], Lucknow [29], Chennai [30], Mangalore [31], Assam/ Nagaland [32] 

FIG 2. 
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and Vellore [33]. In Delhi, although frequent outbreaks of DF have been 
occurring since 1967, major outbreaks of DHF and DSS have been re-
ported in the year 1999 and 2001 [34-35]. All these outbreaks of DF 
and DHF/DSS have been recorded from the cities and the urban areas. 
No such outbreak has yet been recorded from the rural area like the 
district of West Midnapore, West Bengal. In the year 2002, all most one 
fifth of the total populations of the two villages were affected. Out of 
seven deaths, five cases had the symptoms of dengue haemorrhagic 
fever and one had the history of shock syndrome. More over the his-
tory of two episodes of fever at an interval of 4 days to 6 days in the 
same locality indicates the possible circulations of two types of Den-
gue viruses. This has in turn facilitated the haemorrhagic manifesta-
tions. The detection of IgM antibody to dengue virus by ELISA test, in 
446 samples out of 781 cases, amply proves that the febrile illness was 
due to the dengue virus infection in the recent past (Table-1). 

According to the sex wise distribution of the suspected cases (Table-2), 
there was a significant higher incidence of dengue IgM Sero positivity 
in females and not in males. This may be explained by the fact that 
the female individuals usually resides at home at the day time and get 
exposure to the mosquitoes (Aedes aegypti), as it is a domestic and 
peridomestic in nature. 

A significant higher incidence of dengue IgM Sero positivity were ob-
served in the age group of 0-10 years followed by 11-20 years(Table 
3),(Fig 2), which is similar to the observations made by many workers at 
different times and from different parts of India. The results obtained in 
the convalescent sera by HAI test, revealed 4 fold rise of antibody titre 
in 77 samples, as compared with the acute sera. Only 27 convalescent 
sera produced group B flavivirus reaction and had a very low titre of 
antibody to JE in them, indicate their exposure to JE elsewhere in the 
remote past (Table 4). The activity of JE in this district has already been 
established [36]. So on the basis of the house hold condition, epide-
miological information, detection of IgM antibody to Dengue virus in 
the acute sera and rise of dengue antibody titre in the convalescent 
sera confirms the etiologic agent of the febrile illness was dengue virus.
 It is worthy to mention that the selected acute sere/samples did not 
produce CPE in the tissue culture system and no virus could be isolated 
due to the fact that, the initiation of antibody (IgM) response mounted 
the activity of the virus during the course of infection at the late stage. 
On the other hand, samples might have lost the viability of the Dengue 
virus during transport and repeated freeze thawing conditions, as this 
may led to lose of viral titre or RNA, making it difficult to isolate the 
virus from the selected samples.

This scenario on the outbreak of dengue in three years at intervals, in 
the district of West Midnapore, happens to be the same as it has taken 
places in different cities in India. More over many of the ecological 
conditions in this area do not differ substantially from those where the 
disease has been prevalent. However, Dengue infections have been re-
corded mainly from the urban areas of the countries, all over the world. 
Due to the rapid and increased urbanization, Dengue has spread all 
over the world only in the urban area. But the reports of DF and DHF 
from the rural area either absent or scanty. This is an important ob-
servation that DF and DHF have first emerged in the rural area as the 
major public health problem in the district of West Midnapore, West 
Bengal, India; that needs to be taken notice of. Hence, it constitutes a 
new report from a rural and costal district like West Midnapore, West 
Bengal; which needs continuous surveillance and molecular studies 
on the circulating serotypes and their genotypes for addressing the 
probabilities of DSS/DHF incidence in future.
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