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Abstract: A total of 821 serum samples of fever cases attended as outpatients and admitted as inpatients at
Velammal Medical College Hospital, a rurally situated Medical college hospital were studied to know the
prevalence of Dengue infection in this population. The study revealed that 167 out of 821 samples (20.3%) were
positive for Dengue infection. Among Dengue positives, 55.6% were males and 44.4% were females and 55.09%
were in the age group 0-15 yrs. Dengue was reported throughout the year but more common during November
and December 2014. 68.8% were reported as primary infection and 31.2% were reported as secondary
infection. NS1 Antigen detection kit detected more number of primary infections and Panbio 1gG Capture ELISA
detected all secondary infections.

. Introduction

Dengue has become known to be endemic in India for over two centuries. Dengue has been rampant in
parts of Tamilnadu in the past two decades. The prevalence of Dengue vectors, the silent transmission of
Dengue viruses have been detected in both rural and urban areas of Tamilnadu. Dengue has become a major
public health problem with a leading cause of hospitalisation and death in children. Dengue infection is
transmitted by Aedes mosquitoes and it is a rapidly emerging arboviral infection with 30 fold increase in the
past 5 decades. Once considered as an urban infection, Dengue with all 4 serotypes are reported from rural areas
also. This study was conducted in a rurally situated Tertiary care Medical college hospital to know the
prevalence of Dengue infection in the rural areas of Madurai district during the period from May 2014 to April
2015.

Il.  Aims And Objectives:

This study was conducted

1. To know the prevalence of Dengue infection at Velammal Medical College Hospital, Anupanadi, Madurai
District which is a 500 bedded hospital attached with a Medical college situated at the outskirts of Madurai
catering the needs of rural population around Madurai.

2. To know the age-wise, sex-wise and month-wise distribution of Dengue infection during the year 2014-15

in these rural areas.

To ascertain whether the Dengue infections reported were primary infection or secondary infection

4. To find an accurate, easy and early detective method among the common available methods of diagnosis to
detect the Dengue infection in these rural areas.

w

I11.  Materials And Methods:
A total of 821 serum samples were collected from fever cases attended as out-patients and admitted as
in patients at Velammal Medical College Hospital during the period from May 2014 to April 2015 . The

inclusion criteria of the cases were patients with fever more than 102° C with body pain, congestion of eyes,
rashes, haemorrhagic spots etc and with duration ranging from 5 to 10 days. All the samples were screened for
the presence of NS1 antigen, IgM antibody and 1gG antibody for Dengue virus. NS1 antigen was tested by
Panbio Dengue early ELISA, Dengue IgM and 1gG antibodies were first screened by Dengue duo NS1Ag+Ab
Combo and confirmed by Panbio IgM and 1gG Capture ELISA. The positive samples were categorised as NS1
Positives, IgM Positives, NS1+IgM Positives, IgM+IgG Positives, NS1+IgM+IgG Positives, NS1+IgG Positives
and IgG alone positive. The serum samples showing either NSlantigen alone or IgM antibody alone or NS1 and
IgM in combination were considered as primary infection. The samples showing only IgG or IgG in
combination with either NS1 or IgM were considered as secondary infection. All the relevant and suitable data
were analysed and expressed in mean and percentage using computer software.
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IV.  Results:

Among 821 fever samples, 261 were from Outpatient Departments (31.7%) and 560 were from
inpatient Departments (68.3%). Out of 821 samples screened, 167 showed positive for either Dengue NS1
antigen or Dengue IgM or Dengue IgG antibody (20.3%). Out of 560 hospitalised patients, 116 were Dengue
positives (20.7%) among which 69 were in the age group 0-15 yrs.(59.5%)
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This shows that Dengue cases mostly in the age group 0-15 yrs. were hospitalised.

Among the 167 positive cases, 92 were in the age group 0-14 yrs . (55.09%), 46 were in the age group
15-30 yrs. (27.54%), 17 were in the age group 31-45 yrs.(10.18%), and 12 were above 45 yrs.(7.19%).This is
given below:

N=167
Sl.no. Age group Total positives % positives
1 0-15 yrs 92 55.09%
2 16-30 yrs 46 27.54%
3 31-45 yrs 17 10.18%
4 Above 45 yrs 12 7.19%

It was observed that Dengue infection was more seen in the age group 0-15 yrs.

On further analysis, it was shown that out of 167 Dengue positives, 93 were males(55.6%) and 74 were
females (44.4%) proving that the Dengue infection was predominant in males than in females.

Sexwise distribution

H Males

H Females

The analysis of month-wise distribution of Dengue cases proved that Dengue infection was reported
throughout the year but maximum cases were reported during the months November 2014 and December 2014.
From February 2015 onwards, there is a sudden decrease in the number of positive cases. This is given below:
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Monthwise Distribution of Dengue positives
25

20

; /\\

\\ —&— Dengue positive %
5 w

0 T T T T T T
S 8 8 89 & 8 & < n o un N oun
L g d g d-g
> < 35 W o > o c O = =
T S5 5 S o O VvV © o &S 2
s = g v O =z o - L S <

Among the 167 Dengue positive cases, the serum of 115 cases (68.8%) showed positive for either
NSlantigen alone or NS1 antigen with IgM antibody or IgM antibody alone indicating primary infection of
Dengue. Similarly, 52 samples (31.2%) showed positive for either 1gG antibody alone or IgG in combination
with NS1/IgM indicating secondary infection of Dengue in these patients. Among 167 Dengue positives,76
primary infections were in the age group 0-15 yrs.(45.51%), 28 were in the age group16-30 yrs.(16.77%),7 were
in the age group 31-45 yrs.(4.19%) and 4 were in the age group above 45 yrs(2.39%). Similarly, out of 167
Dengue positives, 16 secondary infections were in the age group 0-15 yrs.(9.58%), 18 in the age group 16-30
yrs (10.78%),10 in the age group 31-45 yrs(5.99%) and 8 above 45 yrs.(4.79%) showing that both primary and
secondary infections were present in this population during 2014-15. Eventhough primary and secondary
infections occur in all age groups, primary infection was common in the age group between 0-15 yrs. and
secondary infection was common in 16-30 yrs.age groups. This is given below:

B Primary infection M Secondary infection
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On evaluating the efficacy of kits, it was found that Panbio Dengue Early ELISA had detected 96
samples positive for NS1 antigen and Panbio Dengue IgM Capture ELISA detected 19 samples positive for IgM
antibodies. Thus, among these two kits used for detecting primary infection, Panbio Dengue early ELISA
detecting NS1 antigen was proved to be the best. Panbio Dengue 1gG ELISA detected 1gG antibodies in all the
52 samples of secondary infection. Hence it can be used to detect secondary infection.
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V. Discussion:

This study reveals the prevalence of Dengue infection in the rural outskirts of Madurai district,
Tamilnadu during the year 2014-2015 by evaluating the fever cases reported both as outpatients and inpatients
in Velammal Medical College Hospital situated in such area of Madurai district. This study showed that 68.3%
fever cases needed hospitalisation and 20.7% hospitalised fever cases were Dengue positives. 55.09% Dengue
positives were in the age group 0-15 yrs. Similar results have been already reported in studies conducted both in
north and South India. Barde PV et al® reported that 18% Dengue positives in rural villages at Madhya Pradesh
were hospitalised. Dengue cases from rural areas prefer hospitalisation because of poor transport facilities in
rural areas, to reduce their travel expenses, and for complete bed rest. As this hospital provides beds free of cost
for patients, the rate of hospitalisation is slightly high. In this study, 59.5% Dengue positives were in the age
group 0-15 years. The studies conducted during the years from 2005-2011 in other places of India has proved
that the common age group involved were above 30 years (Jimy antony et al.’, Smita sood et al'®, Ashwini
kumar et al?, Krunal D Mehta et al’, M. Anuradha et al* ). But in Tamilnadu, P.Gunasekaran et al* had proved in
their study conducted from 2006-2008, that the age group involved was below 15 yrs. which is in concordance
with this study. The involvement of lower age group in rural areas of Tamilnadu may be due to the habit of not
wearing upper garments by this age group children and spending most of their times outdoors which expose
them for frequent mosquito bites. Also, the environment of this rural area having plenty of coconut trees, pave
way for the breeding of mosquitoes.

It was proved in this study that 55.6% Dengue positives were males and 44.4% were females. Many
studies from rural areas both in North and South India show the male predominance whereas Study by
P.Gunasekaran et al* from Chennai showed female predominance but this study was based on urban population.
In rural areas, the males are outside their houses most of the time and their main occupation is farming. The
farmers go to their fields during early mornings and late evenings for watering which is the optimum time for
mosquito bites.

It was also proved in this study that the peak of Dengue cases were in the months of November and
December. In 2014-15, in this area, the rain had started in the month of August and continued till October.
Hence occurrence of Dengue in November and December is post monsoon which is favourable for mosquito
breeding.. Similar study by Anuradha et al* in Tiruchi district which is nearer to this study area also showed
more cases in November. But studies from many northern states (Ashwini kumar et al?, Piyush Tripathy et al®,
Krunal D Mehta et al’) proved that more cases were reported in the month of September-October but these
months were their post monsoon months. Thus, the occurrence of Dengue is common during post monsoon
season irrespective of whatever the month is.

It was proved in this study that among the Dengue positives, 68.8% showed primary infection and
31.2% showed secondary infection .Most of the primary infections were in the age group 0-15 yrs. and the
secondary infections in the age group 16-30 yrs. Some of the recent studies (Vazouez et al', Quader Ahmed
Jalily et al11) had also shown the rise in the secondary infection in the age group 30-40 yrs. Occurrence of
secondary infection in the adult age group signifies that this area is prone for Dengue endemicity and there is
possibility of more number of DHF and Dengue shock syndrome in this population in future . Hence strict
surveillance and preventive measures should be initiated at the earliest during pre-monsoon period itself..

The Panbio kit for detecting NS1 antigen detected 83.5%  samples for primary infection and IgM
antibody detection kit detected 16.5% samples for IgM antibody. All these samples were collected during 5-10
days of fever. As antigens are common in blood during this period, NS1 antigen detection kit detected more
number of samples. Thus, for primary infections, NS1 Antigen kit can be recommended during early period of
illness. All 52 samples showing secondary infection were proved positive by 1gG. Similar study by Seok Mui
Wang et al*® has also demonstrated that the choice of kit depends on the duration of illness.
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VI.  Summary:

This study on the prevalence of Dengue during 2014-2015 at Velammal Medical college hospital,
Madurai showed that 20.7% hospitalised fever cases were Dengue positives. 55.09 % Dengue positives were in
the age group 0-15 yrs. Males were predominant. Although Dengue cases were reported throughout the year, the
peak level was seen in November and December. The primary infection was common in the age group 0-15 yrs
and the secondary infection in the age group 16-30 yrs. Panbio NS1 antigen detection kit detected more number
of primary infections and Panbio IgG detection kit detected all the secondary infections.

VIl.  Conclusion:

This study on the prevalence of Dengue during 2014-2015 at Velammal Medical College revealed the
occurrence of Dengue infection in this rural population throughout the year with the peak in the months of
November and December. Males in the age group 0-15 yrs. were commonly involved. Both primary and
secondary infections were detected. Secondary infection in children is a threat for the occurrence of Dengue
haemorrhagic fever and Dengue shock syndrome in this population in future. Similarly, secondary infection in
the adults is a threat for Dengue endemicity in this population. Hence strict surveillance and preventive
measures are needed throughout the year in this area.
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