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Abstract: Dengue fever epidemic had emerged in Bathinda, Punjab, India. During the summer of 2012 and the epidemic 

period a wide spectrum of atypical presentations of dengue fever had been observed. Our objective of this study was to 

retrospectively see the dengue outbreak which occurred in the years between 2012- 2013 and its causes of mortality and 

severity. In this study of dengue was analyzed in 100 patients of dengue like fever and investigated thoroughly for cause 

of fever. IgM and IgG were done by ELISA method. Out of the total patients 100 patients we found that 60 patients were 

IgG positive and 40 patients were IgM positive. Patients developed complication in the form of thrombocytopenia 

(platelets less than 150,000) and other hemorrhagic features. It was concluded from this study that a total of 100 patients 

who were serological positive with either IgG and IgM antibodies with the help of ELISA. Subsequent infection with a 

different type increases the risk of severe complications.  
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INTRODUCTION 

 Dengue is the most common arthropod-borne viral 

(Arboviral) illness in humans. Globally 2.5-3 billion 

individuals live in 112 countries that have experienced 

dengue transmission. Annually, approximately 50-100 

million individuals are infected. It is caused by 

infection with 1 of the 4 serotypes of dengue virus, 

which is a Flavaivirus (a genus of single-stranded non-

segmented RNA viruses). Infection with one dengue 

serotype confers life long homo-typic immunity to other 

serotype and a very brief period of partial heterotypic 

immunity to other serotypes, but a person can 

eventually be infected by all 4 serotypes [1]. Several 

serotypes can be in circulation during an epidemic. 

Dengue is transmitted by mosquitoes of the genus 

Aedes, which are widely distributed in subtropical and 

tropical areas of the world. Aedes aegypti is 

predominant mosquito vector for dengue infection [2]. 

Other Aedes species ( Asian tiger mosquito, Aedes 

albopictus etc..) can also transmit dengue with varying 

degrees of infection. Humans serve as the primary 

reservoir for dengue. Persons with dengue viruses in 

their blood can transmit the viruses to the mosquito 1 

day before the onset of the febrile period. The patient 

can remain infectious for the next 6-7 days [3]. The 

mosquito can transmit dengue if it immediately bites 

another host. In addition, transmission occurs 8-12 days 

of viral replication in the mosquito’s salivary gland 

(extrinsic incubation period) [4]. The virus dose not 

adversely affects the mosquito. The span of Aedes 

aegypti is usually 21 days but ranges from 15 to 65 days 

[5]. Vertical transmission of dengue virus in mosquitoes 

has been documented. It causes a wide spectrum of 

illness from mild asymptomatic illness to severe fatal 

dengue hemorrhagic fever/ dengue shock-syndrome 

(DHF/DSS).  Approximately 2.5 billion people live in 

dengue-risk regions with about 100 million new cases 

each year worldwide [6]. Dengue fever (DF) is a 

mosquito borne viral illness caused by types 1 to 4 

closely related, but anti-genetically distinct serotypes of 

dengue virus (DENV 1-4). Infection with one serotype 

confers lifelong homo-typic immunity and a brief 

period of heterotypic immunity, but each individual can 

eventually be infected by all 4 serotypes. The epidemic 

in 2010 while was mainly due to DENV2, few by 

DENV3 and very few by DENV1 while dengue 

hemorrhagic fever was infected by multiple serotypes. 

Multiple endemic has occurred during last decade in 
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Delhi [7]. Serotypes detected are the same as all 

serotypes were indentified in 2003 while data from 

2004, 2005 and 2006 showed predominance of DENV3, 

DENV2 in 2007 and DENV1 in 2008 [8-11]. 

 

 The first epidemic of DF was reported in 1635 in 

West-Indies. Thereafter in 1779-1780 confirmed 

epidemics simultaneously in Asia, North America and 

Africa were reported. The first epidemic of DHF/DSS 

was described in 1953 in Manila, thereafter frequent 

epidemics spread all over the world including in India. 

In India DENV was first isolated in 1946 and many 

outbreaks have been reported [12]. In Kolkata it was 

first documented in 1824 and several epidemics took 

place in years 1836, 1906, 1911, 1972, 2005 and 2010. 

The frequency of DF outbreak is increasing worldwide 

[13-19]. DF, DHF and DSS (Current WHO 

classification) During the last few decades, frequent DF 

outbreaks has occurred with increasing number of 

severe and atypical illness requiring hospitalization, 

pancreatitis, cranial nervous system involvement, 

myocarditis, hepatitis, calculus cholecystitis and even 

death.  

 

 With this background the present study was 

undertaken among 100 (dengue serology positive) 

patients in the department of medicine at Adesh 

Institute of Medical Sciences and Research, Bathinda. 

To assess the mortality and morbidity predictors of 

dengue fever. The mosquito virus has four types; 

infection with one type usually gives lifelong immunity 

to that type, but only short-term immunity to the others. 

Subsequent infection with a different type increases the 

risk of severe complications. As there is no 

commercially available vaccine, prevention is sought by 

reducing the habitat and limiting exposure.  A 

retrospective type of study was conducted of dengue 

outbreak which occurred in the years between 2012- 

2013 to see the mortality and severity rate with respect 

to IgG/IgM antibodies. 

 

MATERIAL & METHODS  

 All patients with high grade fever with low platelet 

counts, with antibodies positive (IgG, IgM,) and 

bleeding disorders were analyzed in a retrospective 

manner. During the process of study, 100 patients 

having dengue like fever were seen. These patients 

were investigated thoroughly of there cause of fever and 

saw that all 100 patients were serology positive (IgM 

and IgG) and these antibody positive patients were 

confirmed by using Enzyme Linked immuno Sorbent 

Assay method (ELISA). The 100 patients taken were 

looked for complications as thrombocytopenia, 

hemorrhage, shock and saw that the complication rate 

was increased in serology positive patients. The study 

was done in the department of medicine, Adesh 

Institute of Medical Sciences and Research, Bathinda. 

The patients were classified according to age, gender, 

duration of symptoms on admission, associated co-

morbidities and co-infections, complication that 

developed after admission, the final outcome and 

duration till recovery after symptoms developed.  

 

 The patients having other causes of fever were 

excluded from the study.  

 

RESULTS   

 In this study we analyzed 100 dengue fever patients 

and the following results were obtained. Out of the 100 

patients we took; 60 were IgG Positive and 40 were 

IgM positive. Low platelet count was recorded in all 

100 patients, and 10 patients had a co-infection with 

malaria (P.Vivax), the remaining patients had died (5 

out of 100 patients). All 5 deaths were either IgG or 

IgM positive. 

 

 Theses test were confirmed by routine laboratory 

using sero-diagnosis of dengue virus.  IgG/IgM- done 

by ELISA methods. 

 IgG positive- 60 Patients. 

 IgM Positive - 40 Patients. 

 

 Low platelets count thrombocytopenia- (< 150,000) 

100 Patient.  

Death: Deaths of 5 patients out of 100 patients. 

 

 
Fig. 1: Comparison between patients with IgG and 

IgM antibody infection out of 100 patients 
 

 The mortality and morbidity rate is higher in patients 

with a second infection (IgG and IgM positive), such as 

in patients of co infection and co-morbid conditions. 

 

 
Fig. 2:  Total no. of patients versus coinfections, 

death, comorbidity 
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Fig. 3: Patients with Dengue who survived versus 

who had died 

 

\ 

Fig. 4: Male and Female infection percentage 

 

 
Fig. 5: Percentage of Rural versus Urban cases of 

infections 

 
Fig. 6: Seasonal variation of Infections 

 

 

DISCUSSION 

 The detection of immunoglobulin (IgG and IgM 

antibodies) to dengue During the summer of 2012 and 

2013 Dengue fever epidemic emerged in Bathinda, 

Punjab, India. During the epidemic period, wide 

spectrum of presentations of dengue fever had been 

observed. Here in this study, the spectrum of dengue 

was analyzed in 100 patients of dengue fever. All 

patients were investigated thoroughly for cause of fever. 

Where we found that  out of 100 patients, 60 patients, 

40 patients  were  serology positive of IgG & IgM, 

which was recorded adequately by card method and 

confirmed by ELISA , as shown in Fig. 1. The study 

was done in, Bathinda, Punjab, India. The patients that 

we took were classified according to age, gender, 

duration of symptoms on admission, associated co-

morbidities, co-infections and complication that 

developed after admission to the hospital, as shown in 

Fig. 2. The final outcome and duration of signs and 

symptoms developed before death had occurred, as 

shown in Fig.  3. The dengue fever cases started to 

appear from the month of September, but attained its 

peak during October as shown in Fig. 6. All ages were 

affected, males were affected more as shown in Graph 4 

and urban patients were more affected compared to 

their rural counterparts as shown in Fig.  5. It was 

observed from the study that mortality and morbidity 

rate was higher in patients who had high IgG and IgM 

antibody. In other words, repeated infection of dengue 

fever was causing higher mortality and morbidity rates 

then a single episode of dengue. The patients who died 

were having higher complications in the form of dengue 

shock syndrome with bleeding. Patients required 

platelet transfusions, fluid therapy and pressure agents. 

The mosquito virus has four types; infection with one 

type usually gives lifelong immunity to that type, but 

only short-term immunity to the others. Subsequent 

infection with a different type increases the risk of 

severe complications. The mortality and morbidity rate 

is higher in second infections (IgG and IgM positive), 

and in patients with co-infection and co-morbidity 

conditions. Virus was studied by a simple enzyme 

immunoassay (ELISA), in which infected cultured cells 

infected with dengue virus were used as antigen. 

Detection of anti-dengue 1 IgG by EIA-ICC was 

correlated with haemagglutination assays.  EIA-ICC 

anti-dengue 1, IgM detection was less sensitive than 

IgM capture enzyme-linked immunosorbent assay. IgG 

and IgM responses in dengue 1 infection were studied 

by EIA-ICC, using sera collected at different intervals 

after onset of illness. IgM and IgG appeared on the 4th 

day of disease, the highest IgM mean titres were 

detected on the 7th day and IgM was not detected in 

sera obtained after the 60th day. The highest mean titers 

of anti-dengue 1 IgG were seen in sera obtained 

between 22 and 30 days after onset of illness. EIA-ICCs 

for 6 flaviviruses and 1 alpha virus were conducted with 

sera from patients infected with dengue 1, and primary 

and secondary infections of other flaviviruses. The 

results showed that anti-dengue 1 IgG detection was 
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sensitive, and the antibodies were cross-reactive among 

the flavi viruses. Anti-dengue 1 IgM detected in dengue 

1 patients was mostly type specific. The pattern of 

secondary dengue infection, i.e. the presence of IgG and 

a low titre or absence of IgM antibodies, was observed 

in the sera of 6 patients obtained in the first week after 

onset of illness. EIA-ICC is useful for dengue 

diagnosis, surveillance and sero-epidemiological 

studies. 

 

CONCLUSION  

 It was concluded from the study that 30% had no 

complications and 70% developed complications and 

4% causes had underlying co-morbidities and co-

infections. The mosquito virus has four types; infection 

with one type usually gives lifelong immunity to that 

type, but only short-term immunity to the others. 

Subsequent infection with a different type increases the 

risk of severe complications. The mortality and 

morbidity rate is higher in second infections (IgG and 

IgM positive), and in patients with co-infection and co-

morbidity conditions. 
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