
*Corresponding author: Paluru Vijayachari, ICMR-Regional Medical Research 
Centre Dollygunj, Port Blair 744 103, Andaman & Nicobar Islands, India, Tell: +91 
3192 251158 / +91 3192 251164; Fax: +91 3192 25116; E-mail: directorrmrc@
gmail.com

Citation: Rajamani M, Samson R, Punnam Chander M, Sunish IP, Vijayachari P 
(2023) Epidemiological Characterization of Dengue in South Andaman Islands, 
India: An Update. J Community Med Public Health Care 10: 135.

Received: September 06, 2023; Accepted: September 29, 2023; Published: 
October 06, 2023

Copyright: © 2023 Rajamani M, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits un-
restricted use, distribution, and reproduction in any medium, provided the original 
author and source are credited.

Introduction
 Dengue outbreaks are known for their periodicity, and are the most 
important neglected viral disease of recent times, transmitted by mos-
quito vectors, and causing over one hundred million cases annually, 
especially in the tropical and sub-tropical countries [1]. Dengue fever 
has disseminated to more than 120 nations, making almost half of 
the world’s population at risk. Dengue has now emerged as a public 
health problem due to its spread to more geographic areas, mainly 
through extensive human movement [2]. The severity of infection 
and transmission intensity has increased significantly in endemic ar-
eas and has undertaken major shifts in the present era which affects 
social, economic and health status of the society [3]. In the 1996 epi-
demic, approximately 16 000 cases and 545 deaths occurred through-
out India [4]. Since 2010, the incidence of dengue has increased to 
about 15 per million people annually in different states. Every year 
more than 100 000 infections and 200–400 deaths occur throughout 
India [5].

 As per World Health Organization, dengue fever can be suspected, 
based on the following symptoms, such as; acute febrile illness along 
with headache, rash, retro-orbital pain, muscle and joint pain, haem-
orrhagic manifestations and leukopenia. WHO case definition guide-
lines include; not less than two symptoms from the above-mentioned 
list of symptoms [6].

 Dengue virus is an RNA virus belonging to the arbovirus fami-
ly; Flaviviridae, genus Flavivirus, which has four distinct serotypes. 
The interaction of complex factors such as; viral, environmental and 
host determines the number of dengue cases, and also influences the 
signs and symptoms of the disease [7]. Dengue cases and fatalities 
have been reported more, both in urban and rural segments of the 
Asian continent. Infection is caused by one of the four serotypes and 
multiple sequential infections have been reported [8]. The primary 
infection of dengue is caused by one serotype, which induces anti-
bodies corresponding to homologous serotypes, and it usually pro-
vides long-term protection. It also produces heterologous antibodies 
that provide short-term protection. However, infection with second 
serotype could cause secondary dengue, due to poor neutralizing an-
tibodies and non-structural protein 1 (NS1), which play a major role 
in severe dengue infection [9]. WHO recommended a new approach 
in 2009 with the main purpose of enhancing triage and clinical care 
and recognising warning indicators of potentially severe dengue epi-
sodes. However, this classification is used only in few countries [10]. 
The need for epidemiological study of dengue focuses on the disease 
burden, vector epidemiology, serotypes circulated, economic concern 
of the disease and the status of vaccine development.
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Background: Dengue is a vector-borne viral infection and has be-
come a significant tropical disease with increased recognition of 
atypical manifestations apart from the classical clinical features. A 
study was conducted to determine the dengue positivity rate among 
patients with clinical symptoms of dengue fever-like illness, visiting 
hospitals in South Andaman.

Methods: Hospital-based study was conducted in two tehsils of the 
South Andaman district, Andaman and Nicobar Islands, India, for 
four years, from 2018 to 2021. Serum samples from 10,313 suspect-
ed dengue cases were collected during the study period. Samples 
were subjected to NS1 and IgM ELISA tests to detect dengue anti-
gens/ antibodies. The symptoms of all the cases were recorded and 
analyzed for their severity.

Results: Among 10,313 suspected patients screened, 679 (71%) 
were detected with dengue infection. Of these, 485 and 194 were 
positive for primary and secondary dengue respectively. Dengue 

haemorrhagic fever was observed in 10% of positive cases. Individ-
uals in the age group of 21-30 years were more affected by dengue.  

Conclusion: Dengue infection was observed to be high in South 
Andaman. In-depth epidemiological monitoring of dengue viral infec-
tion at regular intervals is essential to undertake effective control and 
management strategies.
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 In Andaman & Nicobar Islands, there is a constant movement of 
people from mainland, India. In 1973, an outbreak of dengue occurred 
in most parts of India, but it was undetected and not reported in the 
Andaman Islands [11].  Until 2008, no instances of dengue cases were 
observed in these islands [6], and in 2009 few cases of dengue fever 
were reported. In the subsequent year (2010), cases of dengue hae-
morrhagic fever and dengue shock syndrome were reported, which 
are transmitted by the competent dengue vector; Aedes aegypti, with 
high-level of infestation reported within Port Blair, headquarter of the 
union territory. Since then, dengue cases have been increasing due to 
swift urbanization and continue to pose a serious public health prob-
lem. Dengue fever is a primary cause of hospitalisation and mortality 
in several countries. National passive dengue monitoring system aims 
to identify epidemic activity, rather than to quantify the burden of the 
disease. More precise estimates are needed to guide disease manage-
ment programmes, allow efficient resource allocation, and evaluate 
the efficacy of innovative therapies such as dengue immunisation 
[12]. The present study was carried out to determine the epidemio-
logical characteristics, viz; clinical profile of dengue, demographics, 
area-wise and seasonal association of dengue incidence, for a period 
of four years from 2018 to 2021.

Materials and Methods
 Andaman and Nicobar Islands is a union territory of India and 
stretches over 700 km from north to south of Bay of Bengal. It con-
sists of 572 islands, of which 38 has human settlements. According 
to 2011 census, the total population of the Islands is 380,581. Island 
has tropical climate, and precipitation is about 3,000 mm, which is 
obtained from southwest monsoon, during May to September, and 
tropical cyclones that follow in October and November.

 A hospital-based study was carried out to investigate the charac-
teristics of dengue infection in two tehsils of South Andaman district, 
viz; Port Blair and Ferrargunj, for a period of four years (2018-2021). 
Blood samples from 10,313 persons suspected of dengue fever were 
collected aseptically, after obtaining prior informed consent. Patients 
who were attending district hospitals and primary health care facil-
ities and presenting with the symptoms of dengue (as per the case 
definition of WHO) were included in the study. The patient’s clinical 
history was recorded, which include, viz, onset of fever, symptoms, 
co-morbidity and demographic details such as age, sex, area, and 
recent travel history. The location of those who were confirmed of 
dengue infections were mapped using GIS. For mapping, ARC-GIS 
software was used to mark the hot spot areas of dengue.

 Dengue was suspected when high fever (40°C/104°F) was re-
corded along with two of the symptoms during the febrile phase (2-7 
days). Dengue cases were differentiated as mild and severe dengue 
based on the symptoms. Persons with severe headache, eye pain, 
muscular and joint problems, nausea, vomiting, swollen glands, and 
rashes was considered as mild dengue. Whereas, symptoms of plasma 
leakage, fluid accumulation, respiratory difficulties, severe bleeding, 
or organ dysfunction were considered as severe dengue case.

 Laboratory Assays: Blood samples were collected and serum was 
used to perform NS1 antigen detection with Panbio® Dengue Early 
ELISA for patients reported of the duration of symptoms to be less 
than 5 days. Dengue specific IgM antibody detection was carried out 
on samples from patients reported with symptoms for more than 5 
days, with IgM antibody capture enzyme-linked immunosorbent 
assay (MAC-ELISA). If the sample was positive for IgM antibody,  

it was further processed for IgG secondary antibody with Panbio® 
Dengue IgG capture ELISA.

 A primary dengue case was defined as a laboratory-confirmed 
infection with NS1 antigen and/or IgM positive and IgG negative. 
While a secondary dengue case was defined as a laboratory-confirmed 
dengue infection with NS1 antigen and/or IgM positive along with 
positive IgG ELISA [13]. Data analysis was carried out for all rel-
evant variables using descriptive statistics and the statistical differ-
ence in categorical variables between groups was evaluated with a 
chi-square test.

Results
Study Population and dengue infection

 The study included 10,313 patients from the South Andaman dis-
trict during the period 2018–2020, which included 5510 males and 
4803 females, from two tehsils, viz, Port Blair and Ferrargunj (Figure 
1). During the four-year study period, 679 patients (6.6%) tested pos-
itive for dengue infection. Among the total positives, maximum cases 
occurred in the year 2018 (38%), while 15% of the cases alone were 
recorded in 2020 (Table 1). In the lowest age group of 0-10 years, 
there were 108 positive individuals, which increased in subsequent 
age groups and reached a maximum of 203 cases in 21-30 years. Lat-
er, the number of cases decreased with increasing age, and 34 persons 
had infection above 60 years. Males were more affected than females. 
More cases were recorded from Port Blair tehsil, which is the State 
capital. There was no dengue related fatalities recorded during the 
study period.

Figure 1: Spatial distribution of Dengue cases in South Andaman.

Characteristics
Confirmed 
dengue (n= 

679)

Primary den-
gue (n = 485), 

n (%)

Secondary 
dengue (n= 194), 

n (%)

Age Groups (years)    

Median Age 26 25 24.5

0-10 108 79(73) 29(27)

11-20 121 86(71) 35(29)

21-30 203 144(71) 59(29)

31-40 111 83(75) 28(25)

41-50 63 44(70) 19(30)

51-60 39 23(59) 16(41)
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 The seasonal trend showed that more cases occurred during the 
months, May to August, coinciding with the monsoon season. Almost 
69 symptoms were reported in those diagnosed with dengue infec-
tion, and the common manifestations were fever (77.7%), Headache 
(48.9%), Bodyache (30.11%), Cough (29.5%), Arthralgia (20.4%), 
Chills (16.1%) and Giddiness (11.9%).

Mapping of cases using Geographic Information System 
(GIS)

 In order to determine the hot spot areas of dengue in the two te-
hsils, spatial distribution of dengue cases in Pot Blair and Ferrargunj 
tehsils in south Andaman was mapped. Garacharama, Bathubasti, 
Terlabad, and Prothrapur in Port Blair Tehsil had the highest number 
of cases, while in Ferrargunj tehsil, more cases were found in the 
Manpur area.

Demographic characteristics of primary and secondary 
dengue

 Among 679 individuals positive, primary dengue infection was 
found in 485 people whose serum samples tested positive for NS1 
antigen by ELISA, and no anti-dengue IgG antibodies could be found. 
In 194 people, specific IgG antibodies were also found in the serum 
sample, along with antigens in the early serum sample, and were clas-
sified as secondary dengue as per the definition (Table 1). Port Blair 
recorded 298 primary cases, while 187 cases were recorded from Fer-
rargunj tehsil. In all the categories, one-fourth of positives were found 
with secondary dengue infection. Age group wise analysis of primary 
dengue infection showed similar trend as that of overall infection, 
with maximum number of cases observed in the age group of 21-30 
years. The proportion of secondary dengue varied from 41% in 51-60 
years to 23% in >60 years. Except in 51-60-year age group, all other 
groups showed more than 70% primary dengue. The median age of 
primary dengue cases was 25 year, and male to female ratio was 1.4:1. 
The median age of secondary dengue cases was 24.5 year (Table 1). 
There was no significant difference in the distribution of primary and 
secondary dengue with repect to gender (χ2= 3.64; P=0.05). While 
confirmed dengue infection did not show any difference between te-
hsils, while primary infection showed a preponderance in Port Blair 
tehsil as compared to Ferrargunj and was significant (χ2= 10.35; 
P=0.0013). This may be due to the widespread circulation of differ-
ent serotypes in the capital, urban areas which exposes residents to a  

wider variety of strains. Among the four years studied, primary in-
fection was high in 2018 which decreased in subsequent years. In 
the year 2021, secondary dengue was the lowest (17%) compared to 
previous three years. There was a significant difference in primary 
dengue infection between the four years (χ2= 21.2; P<0.0001).

Dengue fever and dengue haemorrhagic fever

 Among the 679 dengue positives, 609 (90%) were dengue fever 
(DF) and 70 were classified as dengue hemorrhagic fever (DHF) 
based on the definition of cases. All age groups were equally affected 
by symptomatic dengue positivity, but high number of cases was ob-
served in the age group of 21 to 30 years, both for dengue fever and 
dengue haemorrhagic fever. Number of dengue fever cases increased 
from the lowest age group (101 in 0-10 years) to 180 in the 21-30 age 
group, which gradually declined further, reaching 34 in >60 years age 
group (Table 2). A similar trend was observed for dengue haemor-
rhagic fever (DHF). There have been no confirmed cases of DHF in 
people over the age of 50. There was a significant difference in den-
gue fever cases between the age groups (χ2= 15.2; P=0.019). Cases 
of DHF were characterised by thrombocytopenia, vertigo, hemocon-
centration, hematochezia, thrombocytopenia, dehydration, and pleu-
ral effusion. There was 10% positivity rate for dengue haemorrhagic 
fever in individuals aged 0 to 50 years. DHF was found in 6-23% 
of the positives in different age groups. A significant proportion of 
males (71%) were positive for DHF compared to females and was 
significant (χ2= 7.2; P=0.006). Among the two tehsils, Port Blair had 
significantly higher number of DHF than Ferrargunj, but there was no 
significant difference observed. During the four years, viz, 2018 to 
2021, the DHF incidence increased from 9% to 14%. However, mild 
dengue fever cases increased by 15% between 2018 and 2019, but 
decreased by 64% by 2021, indicating a significant positive trend.

>60 34 26(76) 8(23)

Gender

Male 382 (56) 284(59) 98(51)

Female 297 (44) 201(41) 96(49)

Tehsil

Port Blair 391 (58) 298(61) 93(48)

Ferrargunj 288 (42) 187(39) 101(52)

Year

2018 258 194(75) 64(25)

2019 179 113(63) 66(37)

2020 104 64(62) 40(38)

2021 138 114(83) 24(17)

Table 1: Demographic characteristics of primary and secondary dengue.

Characteristics
Confirmed dengue 

(n = 679)
Dengue Fever

(n = 609), n (90%)

Dengue Haemor-
rhagic Fever (n = 

70), n (10%)

Age Groups 
(years)

   

Median Age 26 26 25

0-10 108 101(94) 7(6)

11-20 121 104(86) 17(14)

21-30 203 180(89) 23(11)

31-40 111 94(85) 17(15)

41-50 63 57(90) 6(10)

51-60 39 39(100) 0

>60 34 34(100) 0

Gender

Male 382 332(55) 50(71)

Female 297 277(45) 20(29)

Tehsil

Port Blair 391 349(57) 42(60)

Ferrargunj 288 260(43) 28(40)

Year

2018 258 235(91) 23(9)

2019 179 164(92) 15(8)
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Discussion
 Dengue in South Andaman has infiltrated into urban areas of Port 
Blair, mainly due to the widespread distribution of Ae. aegypti, the 
vector mosquito. In the year 2011, positive dengue cases reported was 
26 [14], has increased in number and severity and reached to 258 
cases in 2018. Dengue fever exhibit a wide range of symptoms, from 
mild fever to severe dehydration and even death as in classical den-
gue fever, depending on the severity of the infection and the patient’s 
exposure to the virus [12].

 The occurrence of dengue and poverty has been interlinked in few 
areas with low-income communities, physical housing conditions and 
water supply which promote contact between host and the vector [15]. 
Owing to the association of housing facilities and dengue, area-wise 
distribution of dengue cases was evaluated in South Andaman but a 
sustained increase in dengue cases was consistent in two areas such as 
Port Blair and Ferrargunj tehsil during the four years of study period. 
Compared to Ferrargunj Tehsil, Port Blair had more cluster of cases, 
observed through GIS mapping. Garacharma, Terlabad, Bathubasthi, 
and Prothrapur are among the most endemic areas in Port Blair which 
are close to one another and has dense human habitation. Dengue fe-
ver is transmitted by a mosquito bite in the early morning hours of the 
day. It breeds in artificial or man-made stagnant water collections. Be-
cause of high population density and large number of water bodies in 
these urban/semi-urban locations, the residents inhabiting these areas 
are more vulnerable, and hence dengue prevalence was high [16,17]. 
Additionally, Port Blair is an important tourist destination and has 
rapid urbanization, due to which the virus gets imported from other 
endemic areas/regions.

 A statistically significant difference was observed in dengue cases 
between male and female in the South Andaman District, especially 
DHF, with higher incidence in males. There was high dengue positiv-
ity rate in the age group of 21–30 years. This age group is involved in 
more daily outdoor activities, employment and travel, and are likely 
to get exposed more to the day biting Aedes mosquito vectors and 
thus acquire infection. Positivity in elderly was low, possibly due to 
their prior exposure to the virus in their younger days [18]. In Nicara-
gua, high morbidity and mortality was reported due to dengue, espe-
cially in children below 9 years of age [2]. In the present study, people 
of all age groups were affected by dengue and the youngest age group 
of 0-10 years showed 16% positivity.

 In the Andaman Islands, the monsoon season begins in June 
and ends in September. Dengue positive cases has been reported to 
rise during monsoon period as compared to pre-and post-monsoon 
[12,17,18]. In Delhi, cold temperature was observed to an increase 
in vector abundance and thus transmission of the virus during the in-
terepidemic period, especially after the monsoon period along with 
strong peaks from January to May, in Delhi and also in other plac-
es, such as Mumbai, Chennai and Kolkata [16]. Similarly, upsurge in 
dengue cases was reported in Uttar Pradesh during the post-monsoon 
period by 65%, from October to January [19]. In the present study, 
most of the dengue cases were reported from May through August 
(monsoon period).

 A total of 10,313 dengue suspected cases were screened during 
the study period spanning four years in the South Andaman. Patients 
with fever, headache, bodily discomfort, giddiness, and a low plate-
let count were included in the study. Majority of patients had fever 
(77.7%), headache (48.9%) and body discomfort (30.11%), along 
with additional symptoms such as diarrhoea, weakness, mouth ulcer, 
sore throat, rhinorrhoea, neck stiffness and breathlessness (<10%). 
There were 679 dengue positive patients detected, including 310 NS1 
positives and 369 IgM positives. Both NS1 and IgM positive individ-
uals were screened for secondary antibody (IgG), to determine the 
prior infection [10,16]. Almost 485 people were positive for dengue 
primary infection, while 194 were positive for secondary dengue. 
Dengue fever has minor symptoms such as fever, headache, and body 
ache, while Dengue haemorrhagic fever (DHF) is manifested with 
severe symptoms such as haemorrhage, plasma leakage, and death 
[20]. In DHF, overproduction of IL-10 can suppress IFN signalling 
to increase DENV replication, resulting in an increase in viral titers 
[21]. Out of 679 dengue positive individuals, 609 were classified as 
dengue fever (DF) and had minor symptoms, while 70 had severe 
symptoms such as blood in their vomit and stool, a low platelet count, 
and were hospitalised for treatment, and hence were classified under 
DHF. Combined damage occurs to the coagulation system and to the 
capillaries which could lead to shock, haemorrhage and organ failure, 
as non-severe dengue could easily turn into severe dengue. Hence, 
the recommendation for early access to health care is essential with 
close monitoring for thrombocytopenia as well as the progression of 
the disease [8]. The present study had included all the clinical presen-
tations of dengue patients all through the four-year study period with 
thorough monitoring of both mild and severe dengue patients. No spe-
cific antiviral drug is available against dengue, but several sulfated 
polysaccharides extracted from seaweeds have been studied, and high 
antiviral activity against DENV has been observed [22]. Glycyrrhiz-
in and its derivatives or modified products induce antiviral activity 
by affecting the secretion of interferons against DENV and inhibit 
DENV protein transport and post-translational modifications [23].

 Dengue infection can be controlled by closely monitoring the sea-
sonal and climatic variations in endemic regions and raising public 
awareness. Further, major efforts should focus on high-positive zones, 
and stagnant water bodies should be removed by enhanced communi-
ty awareness. Dengue serotypes 1 and 2 have already been identified 
in mainland India [18] and they are also present in the Andaman and 
Nicobar Islands. However, DENV 3 triggered an outbreak among vis-
itors in Havelock Island in the south Andaman, in 2014 [24]. DENV4 
was the most common among dengue positive individuals in the An-
daman and Nicobar Islands in 2018 [25]. Thus, in A&N Islands, all 
the four dengue serotypes are prevalent. In addition, these Islands 
are famous tourist destinations for people from all over the world 
[14], and dengue fever has a high risk of dissemination during trav-
el. Researchers should monitor the circulating serotype and conduct 
studies on the severity of dengue illness depending on the serotype 
[10,12,16,17]. Since all the four serotypes are reported, it is essential 
to monitor these serotypes throughout the Islands as a pilot study in 
the future. Additionally, screening of the suspected dengue cases in 
the Nicobar group of Islands is lacking, which needs in-depth investi-
gation. Since the potential vectors are prevalent in both Andaman and 
Nicobar Islands [26], surveillance and monitoring of cases as well as 
the mosquito vectors of dengue virus is a pre-requisite in this archi-
pelago.

2020 104 92(88) 12(12)

2021 138 118(86) 20(14)

Table 2: Characteristics of Dengue and Dengue Haemorrahagic fever.
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Conclusion
 Despite limited number of research articles on dengue in the An-
daman Islands, this study could document, in detail, the positivity 
rate of dengue among 10,313 samples collected from 2018 to 2021. 
This paper has addressed the extent of distribution of dengue cases in 
South Andaman and shed light on the demographic characteristics, 
and distribution of dengue, area-wise and age groups. This epidemi-
ological characteristic will initiate efficient and prompt measures in 
combating dengue and attain significant progress in the healthcare of 
the people of the Andaman Islands.
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