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Abstract :Dengue is a worldly common mosquito-borne disease. Dengue fever presents clinical characteristics 

similar to other febrile illness. Thus laboratory diagnosis is important for adequate management of the 

disease. Material and Methods: Clinical data and blood samples were collected from suspected patients 

with dengue who attended Rama Hospital. Serologic methods; ELISA test were performed to detect NS1, 

IgM and IgG and real-time PCR were performed in recent acute dengue illness serum samples for molecular 

typing. Result: Of 400 samples, 284 were diagnosed positive. 96(24%) were indicate sero-positivity with 

NS1 antigen by ELISA. IgM and IgG were diagnosed in 111(27.75%) and 150(37.5%) respectively. The 

major clinical presentation was a febrile illness, myalagia, low blood pressure, low hemoglobin count, 

thrombocytopenia and elevated liver enzymes. Majority of Dengue positive cases were reported in post 

monsoon season. In recent acute dengue virus infection cases, 06 and 04 cases were positive for DEN-2 and 

04 DEN-3 respectively. The median of Ct value of DEN 2 and DEN 3 were 20.4 and 22.7 respectively. No 

DEN-1 and DEN-4 were found in this study. Conclusion: According to our study only DEN 2 and DEN in 

Kanpur  during the study period. But the epidemiology of dengue virus and its prevalent serotypes are 

changing. Therefore continuous detection of prevalence of different serotypes is necessary for monitoring 

the severity of different serotypes and its management. 
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I. INTRODUCTION 

 

Dengue is a worldly common mosquito-borne disease in tropical and subtropical areas[1]. Viral transmission 

occurs most frequently through the bite of Aedes aegypti and Aedes albopictus mosquitoes. Four viral 
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serotypes were identified, DENV-1, DENV-2, DENV-3 and DENV-4[2]. Dengue clinical features vary from 

febrile illness to the severe dengue hemorrhagic fever (DHF) that can lead to shock and death[3,4]. 

Thus, precise and early diagnosis is extremely relevant for adequate management of the disease. There are 

many diagnostic methods to detect an acute dengue infection, including serological methods, Real time 

PCR, viral genome sequencing, and viral isolation[4,5,6].  Of these serological methods i.e. rapid card test for 

NS1 and ELISA is common methods used in service laboratories for early detection of Dengue[7].  The 

epidemiology of dengue virus and its prevalent serotypes has been ever changing. The epidemic at Kanpur 

during 1968 was due to DV-4 and during 1969 epidemic, both DV-2 and DV-4 were isolated[8,9]. 

Hence this study was conducted to study serological diagnosis and serotyping of Dengue fever with ELISA 

and multiplex PCR respectively.  

MATERIALS AND METHODS 

The prospective study was carried out in Microbiology department of Rama Medical College Kanpur from 

the period November 2016 to June 2018. Ethical clearance was taken from institutional ethical committee. 

Four hundred (400) clinically suspected patients of dengue fever as per WHO criteria were included.[4] 

Patients with febrile fevers due to typhoid, HCV, bacterial disease were excluded from the study. There was 

no sampling bias to recruit patients for the study. Demographic details of the patient and clinical history 

with along with the relevant clinical investigations (haematological and biochemical) was recorded.  

Five (5) ml of blood sample was collected aseptically by venipuncture in a plain vial (without EDTA) and 

EDTA vial. 

For Serological test NS1 antigen assay and IgM & IgG antibody assay were performed by NS1 ELISA kit 

(PanBio) and IgM antibody capture enzyme-linked immunosorbent assay (MAC-ELISA) (PanBio) 

respectively. In case of, acute dengue fever cases (fever duration ≤ 5 days) detection of dengue NS1 antigen 

while if duration of fever was more than 5 days the samples were screened for the presence of dengue-

specific IgM antibodies. Procedure was performed as per manufacturer instructions. 

For Molecular test Real time PCR was done to detect DEN1, DEN2, DEN3, DEN4 gene by multiplex PCR. 

The viral RNA was extracted from 150μl of the serum/ plasma samples by using the QIAamp viral RNA 

mini kit (Qiagen, Germany). The presence of the Dengue specific RNA in the clinical samples was detected 

by using a Rotar Q Gene RT-PCR (Qiagen).  Qiagen  Dengue RT-PCR kit was used and procedure was 

followed according to manufacturer instructions of detection kit. 

RESULTS 

In the present study 400 samples were recorded, of these 284 were positive for either NS1 or IgM or IgG. 

Among the 284 patients whose case records were analyzed, the male (165) and female (119) ratio was 1:1.3. 

All the age group patients were included, and found 20-40 age group were most affected. The major clinical 

presentation was a febrile illness with or without skin rash and myalagia.[Table 1] The features of low 

blood pressure, low hemoglobin count, thrombocytopenia and elevated liver enzymes were also 

predominant in these patients, has been shown in Table 1. Maximum number of dengue cases found in 

http://www.jetir.org/


© 2021 JETIR March 2021, Volume 8, Issue 3                                                           www.jetir.org (ISSN-2349-5162) 

JETIR2103010 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 67 
 

month of October. Monsoon and  post monsoon season is favorable for dengue virus. April and may are 

least favorable month no dengue cases found in these month. [Fig 1] Among 400 collected samples 

96(24%) showed  sero-positivity with NS1 antigen by ELISA. IgM and IgG were diagnosed in 111(27.75%) 

and 150(37.5%) respectively. [Fig 2]. Table 2 showed no. of cases of primary and secondary dengue 

infection. Of these 96 NS1 antigen positive cases 31 cases were diagnosed within 5 days of onset of fever 

and 4 serotypes were detected in only these patients only. RT-PCR revealed 6 as DENV- 2 positive and 4 as 

DENV-3 positive.[Table 3]  

Table 1: Demographic details and clinical presentation of Dengue positive patients 

1. Gender  

   Male  165 

   Female 119 

2 Age  

  <20 100 

   21-40 128 

   41-60 40 

   61-80 13 

   >80 3 

3 Signs and symptoms  

   Fever 284  

   Headache 281 

   Myalagia 277 

   Rash 85 

   Abdominal pain 57 

   Retro orbital pain 28 

   Backache 28 

4 Clinical presentation  

   Hemoglobin (<9.0 gm%)  17 

   Leucocytosis (> 12,000/ µl) 85 

   Thrombocytopenia(1*103 )  130 

   Billirubin(>1.2mg%) 56 

   SGPT/SGOT(>40IU/I) 156 

  Serum Albumin (<3gm%) 85 

   Hypotension  (<100/60mm Hg%) 178 
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Fig 1 : Month wise and seasonal variation in dengue positive cases  

 

 

Table 2: Distribution of Primary and Secondary infection. 

S.N.  Type of Infections No. of Patients 

1 Primary Infection (NS1, NS1+IgM, IgM) 154 

2 Secondary Infection (NS1+IgG, IgM+IgG) 130 
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Fig 2: Diagramatic representation of no. of Positive cases 
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Table 3 : Tabular representation of Serotypes of Dengue 

 

Dengue serotype 

 

DENV-1 

 

DENV- 2  

 

DENV-3 

 

 DENV- 4 
Negative for all 

No of Patient 
0 

 
6 4 0 21 

 

The median of Ct value of DEN 2 and DEN 3 were 20.4 and 22.7 respectively. The case records of the all 6 

cases of DENV-2 were hospitalized while 2 out of 4 DEN 3 positive patients were IPD rest 2 were 

outpatients[Table 4]. The secondary infections, as per the serology, were predominant in these DENV-2 

cases. None of the patients with DENV-3 have secondary infection. The primary infections were 

predominant in the cases with the DENV-3 infections. 

Table 4: Distribution of OPD and IPD patients 

S.N. Serotype OPD IPD 

1 DEN 1 0 0 

2 DEN 2 0 6 

3 DEN 3 2 2 

4 DEN 4 0 0 

 

DISCUSSION  

In the south east asia, India is one of country reporting Dengue Fever regularly. The first case of Dengue 

fever was reported in 1946[10]. From then the DHF started simmering in various parts of India[11,12,13].  

In our study 400 samples were recorded, of these 284 (71%) were positive for either NS1 or IgM or IgG. 

Our study showed 24%  sero-positivity  with NS1 by ELISA. 54.2% of cases harbor either only NS1 or NS1 

with IgM or only IgM were classified  as  primary dengue infection and 45.7% were positive for either  IgG 

with NS1 or IgG with IgM, recorded as secondary infection.  

Among the 284 patients, 58% patients were male and majority of patients in this study belong to age group 

20-40 years as seen in other studies[14,15].  

Dengue fever is named as break bone fever so it is therefore not surprising that majority of the patients 

presented fever with myalgia or arthralgia along with fever. Fever is the most common presenting symptom 

with or without rashes followed by headache, abdominal pain, retro-orbitalpain, symptom seen in other 

studies also[16,17]. The features of thrombocytopenia, elevated liver enzymes, hypotension and  low 

hemoglobin count  were also predominant in these patients. The association of the Dengue positivity with 

thrombocytopenia was in concordance with the findings of another study which was done by R.D.Kulkarni 

et al., and Neeraja M et al[18,19] Dengue vector density varies according to seasons therefore in India.[20] 

Therefore, in India, dengue fever cases rises in monsoon and post monsoon season, least cases reported in 

spring and summers. Primary infection of DEN results in immunity to that serotype but does not confer 
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immunity against other serotypes. Thus, infection can occur with heterologous serotypes (secondary 

infection). Secondary DENV infection has been shown to be a significant risk factor for the development of 

severe disease, including DHF and dengue shock syndrome (DSS). 

The first serotype of dengue infection in India was DEN-1. DEN-2 emerged as the predominant serotype 

from the early 1970s to 2000. One of the largest dengue epidemic in North India occurred in Delhi and 

adjoining areas in the year 1996 which was mainly due to DEN 2[21,22]. 

Our study, showed two circulating serotypes DEN 2 and DEN 3. DEN-2 was the most common serotype in 

our study which is in concordance to the study done by Vinodkumar et al., Padbidri et al. and Damodar et al.  

which concluded that DEN-2 was the predominant circulating serotype. followed by DEN-3[23,24,25]. 

DEN-2 has been implicated as the causative agent in most of the outbreaks of dengue hemorrhagic fever 

(DHF) and dengue shock syndrome (DSS) the incidence of which have increased in the last few 

decades[26,27,28]. 

Hence, rapid detection and differentiation between primary and secondary DENV infections and 

determination of the infecting serotypes in past and current infections are vital for patient management. 

In the year 2003 outbreak occurred in Delhi in which all the four serotypes were found[29,30]. 

 However, DEN-3 was reported to predominate in certain parts of North India. It has been reported in 

different studies from various places all over India like the study in Lucknow (North India), Kerala and 

Delhi[31,32,33].  

A study by Khan et al., (2014)31 from the North Eastern most state of Arunachal Pradesh also stated DEN-3 

to be the most prevalent serotype in that year[34]. The median of Ct value of DEN 2 and DEN 3 were 20.4 

and 22.7 respectively that indicate high viral load in recent acute dengue virus infected samples. In our 

study all the 06 cases with recent acute dengue virus infection and DEN-2 were hospitalized and 2 out of 4 

DEN-3 positive patients were IPD rest 2 were outpatients. The secondary infections, as per the serology, 

were predominant in these DENV-2 cases. None of the patients with DENV-3 have secondary infection. 

The primary infections were predominant in the cases with the DENV-3 infections. We demonstrated that 

DENV-2  infection may be more severe compared with DENV-3 infection. DEN 1 and DEN-4 was not isolated from any 

of the cases in our population. While in previous studies all four serotypes were detected in Kanpur [8, 9], so 

further study may require with large population.     

CONCLUSION 

We found that only DEN 2 and DEN 3 were circulated in Kanpur. For serological diagnosis, detection of the 

NS1 antigen in acute-phase serum samples has shown promising results. Further studies are needed to evaluate 

its usefulness and to compare it with real-time one-step RT-PCR with respect to its sensitivity and specificity. 
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