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ABSTRACT

BACKGROUND

One of the major causes of morbidity and mortality in tropical and subtropical regions
is Dengue viral infection. This virus belongs to family flaviviridae comprising of four
antigenically distinct serotypes DENV 1 - 4. A small number of studies conducted in
North Eastern (NE) Region of India reported Dengue cases in Assam, Meghalaya,
Nagaland, Manipur and Arunachal Pradesh. However, no studies have been
conducted in the state of Tripura, with regard to pattern of Dengue viral infection and
its circulating serotypes. Therefore, this study was undertaken to identify the
serotypes circulating in Tripura.

METHODS

Patients with acute febrile illness were tested for detecting Dengue viral infection by
MAC ELISA and / or NS1 detection test at Viral Research and Diagnostic Laboratory
(VRDL), of a tertiary care centre in Tripura for a period of 3 years. All NS1 positive
samples were further tested for presence of viral RNA by Reverse Transcriptase -PCR
(RT - PCR) and serotyping was done using serotype specific primers.

RESULTS

A total of 2515 acute febrile cases seen over a period of 3 years from 2014 to 2017
was tested for Dengue virus infection by serology. Out of 2515 of cases, 405 cases
tested for NS1 antigen, where 10.61 % (43 / 405) was NS1 positive. The remaining
2110 cases were tested for IgM antibody MAC ELISA and 15.68 % (331 / 2110) was
MAC ELISA positive. Out of all NS1 antigen positive cases 34.88 % of PCR positive and
serotype characterisation showed DENV - 1 was predominant serotype followed by
DENV - 2 and DENV - 4 respectively.

CONCLUSIONS

There is a rising trend of Dengue virus infection in Tripura with circulation of
multiple serotypes. Moreover, cocirculation of multiple serotypes is a risk to the
emergence of recombinant strains and also heterotypic infection in the near future
might lead to development of DHF and DSS. Hence, molecular characterization of
circulating serotypes may be helpful in addressing the probabilities of Dengue
outbreak and possibilities of complications.
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BACKGROUND

Dengue fever has progressively become one of the most
important causes of morbidity and mortality in the tropical
and subtropical areas throughout the world over last few
decades.! In India, Dengue infection is endemic in almost all
the States since past two centuries. Dengue, transmitted by
Aedes mosquito, has been known to be benign and self-
limiting disease. Dengue Viruses (DENVs) belong to the genus
Flavivirus and family Flaviviridae. They have four related, but
antigenically distinct serotypes designated as DENV - 1, DENV
- 2, DENV - 3 and DENV - 4. Generally, the infections are
asymptomatic. In case of symptomatic infection clinical
presentations are in the form of Classical Dengue fever or
Dengue Haemorrhagic fever (DHF) /Dengue shock syndrome
(DSS) which is more common in secondary infections2 The
severity of the dengue viral infection is influenced by
secondary infection with heterologous antibodies or with
certain Dengue Viral Serotypes and Genotypes. Urbanization
and population explosion combined with changes in climate
have aggravated the cases of DF/DHF in India recently.3#
Additionally, frequent air travel among different states of the
country contributed and accelerated the viral spread.> Actual
number of dengue cases are under reported and many cases
are misclassified though the estimated cases of Dengue are
390 million annually worldwide whereas 3.2 million are form
SEAR region¢ In the first place, Dengue virus was isolated in
1946 but the first virologically confirmed epidemic was
noticed in Kolkata and the eastern coast of India in 1963 to
19647 Currently all four DENV serotypes are found circulating
in most parts of South east Asia.8?

Though Dengue has been more conspicuous in North India
since 2000, Southern states also been reporting major dengue
outbreaks with Chikungunya. On the other hand, Western and
Eastern Indian states like Odisha and Maharashtra reported
such several outbreaks.210.11.12 Vashna Joshua et al in 2016
showed there is an increasing trend of Dengue cases from 39
districts of 12 states including North East in India-13 North
Eastern regional serological survey of 1963 offered an insight
in the Lohit district and Darrang district of Arunachal Pradesh
and Assam respectively1415 During Nineties outbreaks by
DENV-2 reported in Assam and Nagaland.1516 In 2012, Dutta
et al reported Dengue cases from many States of North East
Region7 Since 2010 NVBDCP started reporting cases of
dengue fever from all the states of Northeast including
Tripura, though molecular study for serotype detection was
not done in Tripura. The character of Dengue serotypes in a
geographic location like Tripura necessitates the continuous
molecular surveillance about the circulating serotypes. Hence
a preliminary study was intended to observe the Circulating
Trend of dengue Virus and their serotypes in Tripura, North
east India.

METHODS

Study design was cross sectional study with a duration of 3 yrs
(2014 - 2017) at VRDL of a tertiary care centre of Tripura
following approval of institutional ethical committee.
Approximately 3 - 5 ml of blood was collected along with
detailed clinical history from the suspected cases of acute
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febrile illness who attended AGMC or directly referred to VRDL
from PHCs, Private Clinics, private Hospitals, Nursing Home
after taking informed consent.

Serological Diagnosis

NS1 Ag test (Dengue day 1 test, Mitra and Co Pvt1td) and MAC
ELISA (NIV Pune) was done for the diagnosis of dengue fever
from serum sample. IgM capture ELISA was performed If fever
duration is > 7 days by the Kit supplied by NIV and NS1 Ag was
detected If fever duration is < 7 days by a
immunochromatography test Kit (Dengue Day 1 test, Mitra &
Co Pvt Itd). All NS1 test result was confirmed by MAC ELISA
after 7 days.

Viral RNA Extraction

NS1 Ag positive samples were selected for extraction of RNA.
RNA extraction was carried out according to the product insert
provided by the manufacturer QIAGEN, Germany QIAmp Viral
RNA mini kit. Briefly, 15 uL. RNA was extracted using 140 pL of
serum and stored at - 80 0 C until completion of PCR and
Serotyping. RT - PCR performed from the extracted RNA for
identification of dengue virus which was followed by nested
PCR for serotyping using group and serotype specific primers
targeting C - prM gene.18

Reverse Transcription
5 pL of viral RNA was used for C-DNA synthesis.

1st PCR

RT-PCR was done using sense and antisense primers from
Integrated DNA Technologies (IDT) according to Lanciotti et
al, 199218 According to the protocol of Super script Il one step
RT-PCR kit (Invitrogen), amplification of the 5 pL C -DNA was
done in Thermo cycler following Denaturation, Annealing and
Extension at 94 0 C for 30 secs, 50 9 C for 30 secs and 720C for
1 min respectively. Finally, further extension of 72 0 C for 10
min continued for 35 cycles.

Semi Nested PCR

10 pL of first PCR product was utilized for master-mix
preparation along with 1 pL each primer of 4 serotypes. Same
amplification protocol was used in the Thermocycler for 35
cycles like 1st PCR.18 The sequence and primer ID used are as
follows:

Primer ID Oligonucleotide Sequence
TS1 CGTCTCAGTGATCCGGGGG
TS2 CGCCACAAGGGCCATGAACAG
TS3 TAACATCATCATGAGACAGAGC
TS4 CTCTGTTGTCTTAAACAAGAGA
Sense DEN (Multi) TCAATATGCTGAAACGCGCGAGAAACCG
Anti-Sense (Multi) TTGCACCAACAGTCAATGTCTTCAGGTTC

Detection of Serotypes

10 pL of Amplicon and 1.5 % Agarose gel was used for the
detection of serotypes. A specimen is considered positive for a
particular dengue serotype based on the size of amplicon
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(DENV - 1 - 455 bp, DENV-2 - 121 bp, DENV - 3 - 290 bp, DENV
-4 -396 bp)

Statistical Analysis

Data entry and analysis was performed in computer using
SPSS - 20 for windows. Data presented with the help of text,
tables and charts. Chi - Square test was used for testing the
difference between two or more proportions.

RESULTS

During the study period, 2515 (N = 2515) subjects had
undergone tests for NS1 Ag detection and IgM antibody
detection by MAC ELISA depending on the duration of fever
from 2014 to December 2017 (Table I). Out of 2515 number of
febrile cases, NS1 Ag was tested for 405 cases (N = 405) and
MAC ELISA for 2110 cases (N = 2110) (Table I). NS1 Ag
positive cases were found to be 10.6 % (43 / 405) and MAC
ELISA was found to be 15.7 % (331 / 2110). Among 13 % (331
/ 2551) of seropositive cases males were more affected 67.06
% (222 / 331) than females 32.93 % (109 / 331) predominant
age group being 15 to 50 yrs. (Graph I) with no significant
urban and rural distribution. No cases of DHF / DSS were
detected clinically in the present study. There was gradual
increase in seropositivity rate of dengue infection from 3.8 %
to 14.5 % during 2014 to 2017 (Table I). However, during the
month from September to November the positivity rate (55 %)
was much higher (Graph II). All NS1 Ag positive sample were
tested for confirmation of dengue Virus by RT - PCR and 34.88
% (15 / 43) were found positive (Table I).
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Graph II. Year Wise Distribution of
Dengue Seropositive Cases (n = 331)
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Graph III: Month Wise Distribution Positive Cases

Graph I: Year Wise Sex Distribution of Sero - Positive Cases
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Serotyping was done among PCR Positive samples using 4
different primers. Common circulating viral Serotypes were
found to be DENV - 1, DENV - 2 and DENV-4 (Table 1). Among
15 PCR positive samples 46.67 % was DENV - 1 followed by
33.33 % DENV - 2 and 20 % of DENV - 4. Figure 1 is showing
the image of RT-PCR which consist of different serotypes of
Dengue.

v s 1 Positive Serology Distribution of

ear amples Results Serotypes (n = 15)
NS1Ag IgM |
2014 157 - 6 NIL

DEN 1 2

2015 417 8 51 DEN 2 L

DEN 3 0

DEN 4 0

DEN 1 4

DEN 2 0

2016 689 15 92 DENE 5

DEN 4 3

DEN 1 1

2017 1252 20 182 DEN 2 2

DEN 3 0

DEN 4 0

Total 2515 43 331 15
IAll NS1 Ag positive samples were also positive by IgM ELISA, RT-PCR positive = 15
Table I. Test Result Analysis of Serology and RT - PCR (Year Wise)

DISCUSSION

This study on trend of Dengue viral infection in Tripura
highlighted a steady increase in sero-positivity from 3.8 % to
14.5 % during the study period of 2014 - 2017. Patient age isa
risk factor for severe dengue disease and age shift clearly
indicates an epidemiological change in Dengue infection. The
present study demonstrated more number of affected males
than females predominantly in the age group of 15 - 50 yrs.
More numbers of Dengue infected Males were reported in
various scientific reports.1920 Male preponderance may be due
to preferential health seeking behaviour in male dominating
society. Ecological imbalance due to rapid urbanisation,
changes in lifestyle and socio-economic changes may lead to
spread of dengue virus from urban to rural areas?! Though
this study showed no significant variation between Urban and
rural population regarding Dengue infection, cases were
detected from all the 8 districts of Tripura. Seasonal variation
was observed in the present study. This may be due to high
vector density during monsoon and post monsoon months
mainly September to November.2223 A Delhi based study
correlated the association of rainfall, temperature, humidity
with the distribution of seropositive cases which increased at
the end of monsoon during October and November.24 Only
34.88 % of NS1 positive cases were positive by PCR. This may
be due to late detection after several days of illness minimizing
the sensitivity of PCR, as NS1 Ag remains in circulation for
longer period. This study showed mean duration for PCR
positive samples are 2.1 days. The epidemiology of dengue
virus and its prevalent serotypes keeps on changing. From
public health importance point of view, DENV infection
pattern monitoring is most essential. Using serotype specific
primers, we found 3 circulating serotypes DENV - 1, DENV - 2
and DENV - 4. Major circulating serotype was found to be
DENV-1 (46.7 %) followed by DENV 2 and DENV 4. Co -
circulation of multiple serotypes may result in coexisting
infection in some patients with more than one serotype.23 The
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Occurrence of co-infection with multiple DENV serotypes
possesses the risk of emergence of recombinant strains?2s
There has been a significant increase in cases almost every
consecutive year with spread to places where it was not
reported in the past, thereby making Dengue a major public
health problem in many parts of India. DF and DHF outbreaks
have been occurring since 1824 and multiple epidemics took
place during the year 1836, 1906, 1911, 1972, 2005 that
affected 40 % of the city people in West Bengal, which is a
Dengue endemic zone.26 Though Dengue is hypo endemic in
North Eastern States of India despite the fact that it is
surrounded by several dengue endemic countries like
Myanmar, Bangladesh, Thailand and Indonesia. Serological
evidence has been reported, that suggests the occurrence of
DENV-2 activity in Assam and Nagaland in early 90s. In 2008,
there was a major outbreak of dengue in Manipur-16.23 During
2006 DF epidemic 30 % of the reported cases of outbreak was
due to DENV 123 DENV - 2 came to the fore as the primary
serotype from the early 1970s to 2000 when it brought about
the large epidemics of DF in 1933 and DF / DHF in 1996.27.28 [n
Tripura Stereotyping was done for the first time, resulting in
detection of three circulating serotypes DENV1, 2, 4. Co
circulation of multiple serotype might lead to heterotypic
infection in subsequent years. This will increase the chances of
development of DHF and DSS in our State.

CONCLUSIONS

With the increasing trend of Dengue infections in last three
years, detection of circulating serotypes and their genotypes
by molecular methods will be helpful in predicting the
probability of Dengue outbreak in the near future. The present
study highlights the importance of molecular characterisation
of DENVS, as the circulating serotypes usually gets replaced
with a new serotype which may bear the potential of causing
severe outbreak.

As the study was carried out in a tertiary care set up, the
present data may not be extrapolated for the whole state
which is a limitation of the study. Continuing surveillance of
acute febrile illness is needed throughout the year mainly in
the month of September to November to generate more robust
epidemiological data of circulating Dengue viruses in our state.
This will immensely help in timely intervention and taking
appropriate public health measures.
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