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Abstract

An outbreak of fever with viraemic syndrome occurred in Sulurpet, Andhra Pradesh during mid-
September 2000 and lasted up to the fourth week of November 2000. Out of 262 fever cases reported,
60 (22.9%) conformed to the clinical definition of dengue. Representative samples of paired sera (16
cases) were subjected to antibody detection by MAC-ELISA test and 13 (81%) were positive for antibodies
against DENV-2 virus infection. The epidemiological investigation of probable cases showed clustered
distribution of cases in adjacent houses and streets and absence of travel to dengue endemic regions,
which was indicative of indigenous transmission. Entomological investigations carried out during the
outbreak in residential colonies showed that the house index (HI), container index (CI) and Breteau
index (BI) were 9.45, 23.61 and 13.39 respectively. Aedes aegypti was the predominant vector species
(52%), followed by Aedes albopictus (47%). Environmental, socio-cultural and epidemiological factors
which might have favoured the focal outbreak are discussed.
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Introduction

Dengue fever (DF)/dengue haemorrhagic fever
(DHF) has emerged as an important public
health problem throughout the world.[1] In
India, as many as 13 states are reporting cases
of DF/DHF in endemic and epidemic
proportions (Government of India, Ministry of
Health, 2000–2001). The disease is no longer
restricted to urban areas but has also spread to
rural areas of all the states in the country.[2]

During September 2000, a suspected outbreak
of dengue was reported in Sulurpet, a small
settlement situated in the coastal area of
Andhra Pradesh, south India. Epidemiological
and entomological studies were carried out
during October 2000 and the results are given
in the present communication.

Materials and methods

Study area

Demography and topography

The study area in Sulurpet comprised four sites:
the main area having a hospital and staff quarters
(N 13. 43 867’ E 08. 10 264’) with 1340
households in an island located in the coastal
line of Bay of Bengal. Three other sites – Pulikat
Nagar, a residential colony with 798
households, Swarnamukhi Nagar, another
colony with 512 households and Pinakini Nagar,
with 226 households, are located on the
mainland and are connected with the island
campus by a road stretching 15 km in length.
Residential colonies on the mainland are
located one to three km apart.
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The affected population in these areas
represented a heterogeneous group comprising
people from different states of India. Even though
the four sites are separated, the residents have
frequent access to all the four sites.

Though a good system of solid waste and
garbage disposal is practised through hired
contractors on the roads in all residential areas,
water receptacles kept predominantly in the
backyard of houses did not receive much
attention. There was little water storage indoors
as the households received regular piped water
supply.

Epidemiological situation and data
source

Blood samples for serology

A rise in the number of fever cases was noticed
in the hospital on the island during the second
fortnight of September 2000. This hospital is a
referral centre for medical treatment of
employees and their families as well as the
residents of the three colonies. A total of 60
patients out of 262 cases with viraemic
syndrome were suspected to be dengue as per
WHO case definition.[3] Out of the 60 patients,
only 16 paired sera samples were collected
during September–November 2000. Serological
testing of the samples was carried out at the
National Institute of Virology, Pune, using MAC-
ELISA test (IgM antibody capture ELISA) against
DENV-2 antigen.[4]

Clinical profile

The case records of the patients served as the
source of information. Clinical history along
with laboratory investigations such as total
leukocyte count, total platelet count, serum
glutamic oxalacetic transaminase (SGOT) and
serum glutamic pyruvic transaminase (SGPT),
peripheral blood smear for malaria parasite,

routine, microscopic examination of urine and
chest X-ray were carried out at the hospital.[5]

Vector surveys

Immature surveys were also carried out in all
the colonies to estimate the Aedes larval
breeding indices such as house index (HI),
container index (CI) and Breateau index (BI).[6]

Larval samples collected from water receptacles
were reared to adults for identification. Aedine
egg collection was undertaken by using black
jar ovitraps from dusk to dawn in residential
areas and the ovitraps were kept both indoors
and outdoors.[7]

Results

Epidemiological findings:
distribution of fever cases

A rise in fever cases was noted in the island
hospital from the middle of September 2000
and the cases came from both the island
campus and other Sulurpet residential colonies.
Among the total of 262 fever cases, only 60
(22.9%) cases conformed to the WHO clinical
case definition of DF. A death of a boy (aged
16 years) residing in a colony was reported and
laboratory investigations revealed very low
platelet count (14 000/mm3 of blood), multiple
bleeding and internal haemorrhage, pointing it
to be a case of DHF.

Age distribution

The age distribution of clinical cases of DF is
given in Table 1. The maximum number of cases
occurred in adults (53.3%) followed by older
children (18.3%) and school-going children
(16.3%). In young children, the infection was
11.7% only, as in this age group DF is generally
asymptomatic or mildly symptomatic.
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of cases, oral temperature ranged between 38-
39 °C, blood pressure within normal limits, and
an absence of rash, petechiae or ecchymosis
was noted. There was no retro-orbital pain and
a majority had hepatosplenomegaly. Laboratory
findings showed leukopenia, thrombocytopenia
of varying degrees, and an increase in SGOT
and SGPT values.

Serological testing

A total of 16 paired sera samples were tested
for flavivirus (dengue, Japanese encephalitis and
West Nile virus) antibodies by MAC-ELISA. Out
of these, 13 were positive for DENV-2 primary
infection. The movement details of the
serologically-confirmed DF cases revealed that
five cases had a history of movement to
endemic areas in the country.

Entomological observation

A total of 83 houses were examined to detect
the Aedes breeding and HI, CI and BI were
calculated (Table 4). The survey revealed that
both Ae. aegypti and Ae. albopictus co-existed
in the study area in practically all types of water
containers in the backyards of the houses. The
HI, CI and BI are presented in Table 3.

From the table it is apparent that the
maximum HI (15.0) was observed in
Swarnamukhi Nagar followed by island campus
(8.7), Palikat Nagar (8.33) and Pinakini Nagar
(6.25). The CI more or less followed the same
trend. Major types of water receptacles found
in this area included coconut shells (47%),
mudpots (23%) and grinding stones (21%). The
rest of the receptacles comprised of ceramic
vases, used tyres, flower pots and metal
containers (Figure 1). The positivity percentage
by type of container amounted to: coconut
shells (34%), grinding stones and ceramic vases
(20% each) and mudpots and used tyres (13%
each) (Figure 2).

Table 1: Age distribution of
suspected DF cases

Age group Total
No. and %

(years) population
of suspected

 DF cases

0–11 months 0 0 (0)

12–23 months 44 1 (1.7)

2–4 years 236 6 (10)

5–9 years 612 10 (16.7)

10–14 years 964 11 (18.3)

15 years and 8127 32 (53.3)*
above

Total 9983 60 (100)

* Includes one case each of DHF and DSS

Clinical presentations

The clinical symptoms of the 60 suspected
cases are presented in Table 2. Among them
was one DHF case, another of dengue shock
syndrome (DSS) and the remaining were DF
cases. Patients with ‘viral syndrome’ presented
with fever which lasted for about two days,
with or without chill, and had associated
headache and myalgia. On clinical examination

Table 2: Clinical presentations of “suspected”
DF/DHF cases (n=60)

* Includes one case each of DHF and DSS

Clinical symptoms Number (%)

Fever 60 (100)*

Headache 39 (65)*

Myalgia 42 (70)

Giddiness 06 (10)

Nausea/vomitting 24 (40)

Diarrhoea 09 (15)

Pain abdomen 15 (25)

Hepatosplenomegaly 15 (25)

Petechiae/rash 06 (10)*

Dark coloured stool (malaena) 04 (6.7)*

Bleeding gums 03 (5)*
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It may be seen that the receptacles utilized
by the vectors were all temporary and rain-
filled and were shared by both the species.
This was reflected by the adult emergence rate.
Ae. aegypti and Ae. albopictus constituted 52%
(n=156) and 47% (n=141) respectively. The
ovitrap surveillance, both indoors (n=10) and
outdoors (n=10), showed only 20% positivity
with a few eggs (range 1–5) in outdoors only.
The emergence results yielded only Ae. aegypti,
suggesting that Ae. aegypti was the active biter
both indoors and outdoors.

Discussion and conclusion

Epidemiological observation

When analysing the number of viral cases, it
was noted that an increase in the incidence of
fever cases was noted during the second and
third weeks of September 2000 which declined
during the last week of November 2000. The
proportion of suspected dengue cases was low
as among the total of 262 fever cases, only 60
(22.9%) were confirmed to be suspected

Figure 1: Proportion of different
receptacles

Figure 2: Percentage of positivity of
different receptacles

Table 3: Aedes larval breeding indices recorded in Sulurpet areas

Island campus 23 13 2 2 8.70 15.38 8.70

Pulikat Nagar 24 18 2 3 8.33 16.67 12.50

Swarnamukhi Nagar 20 18 3 5 15.00 27.78 25.00

Pinakini Nagar 16 23 1 2 6.25 8.70 12.50

Total 83 72 8 12 9.64 16.67 14.46

Ae. aegypti and Ae. albopictus

Locality Total houses
examined

Total container
examined HI CI BI

Containers
positive

Houses
positive
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clinical cases as per the WHO definition of
dengue fever. The pattern of outbreak was
found not to be of an explosive nature as only
2.62% of the total population was reported to
have fever during the outbreak period. The
houses having serologically-confirmed dengue
cases were located adjacent to each other in
the colonies and investigation into the number
and distribution of viral fever cases indicated
clustered distribution in Swarnamukhi Nagar.
Even though there was no incidence of multiple
cases in a single house, four dengue cases were
recorded in two sets of adjoining houses. Among
the four residential colonies, dengue cases were
recorded only in three colonies.

Some of the confirmed dengue cases that
reported travel/movement prior to their visit
to hospitals had stayed for about one week to
one month in and around cities like Chennai
in Tamil Nadu and Tirupati and Nellore in
Andhra Pradesh. These cases were reported
to the hospital within 2–3 days of their arrival
in Sulurpet. Prior to this outbreak, no dengue
cases had been recorded in the Sulurpet area.
It is presumed that importation of viraemic
cases such as these may have been the source
of infection. For initiation of local transmission,
IgM antibodies were found in 13 cases of the
first set of serum samples; therefore, it can be

concluded that indigenous transmission
(primary infection) occurred within the study
area. The high Aedes indices observed in
Swarnamukhi Nagar, which also reported
maximum number of cases, further support the
theory of local transmission.

The proactive surveillance mechanism
established after the outbreak recorded no
suspected cases of dengue from December
2000 to September 2001.

The public heath authorities carried out
source-reduction measures when an alert was
issued soon after the confirmation of dengue
cases. Spray operations (thermal fogging of
malathion) were carried out after one month of
the initial rise in fever cases (from end October
2000) and were continued for three months.
No larviciding measures were undertaken in the
residential localities of the colonies. The study
highlights that regular piped water supply did
prevent key water containers kept indoors from
functioning as ‘mother foci’ of Ae. aegypti, the
vector species, but non-disposal of solid waste
in the backyards of the houses was equally
important for the prevention of outbreaks.
Therefore, community participation, with
emphasis on behavioural change, is essential for
sustenance of dengue control.
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