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Abstract 
A hospital-based cross sectoral serological study was undertaken in Chittagong metropolitan city – the 
second largest city in Bangladesh - to assess the current receptivity of the country for DF/DHF, using the 
haemagglutination inhibition test (HI). Samples were taken from the suspected cases of dengue infection 
following the inclusion and exclusion criteria. A total of 253 paired samples was collected from selected 
children aged between 1-15 years. A total of 18 (7.1%) samples were interpreted as positive ones out of 
which 9 (50.0%) were male children and the remaining 9 female children. Primary dengue infection was 
serologically diagnosed in 4 patients. Seven samples (male 4, female 3) produced results which were 
suggestive of definite secondary dengue infection while 1 male sample was interpreted as either primary 
or secondary dengue infection, and 6 (3 male, 3 female) samples were interpreted as presumed 
secondary infection. Five to 9.9-year-old children were the most vulnerable group as 10 (55.6%) out of a 
total of 18 positive samples came from this group The monthly distribution of positive cases showed that 
December 1996 topped the list with 5 (27.8%) cases, followed by November 1996 and October 1996 
with 4 (22.2%) positive samples each. 
Key words: Dengue fever, Dengue haemorrhagic fever, Haemagglutination Inhibition Test, Bangladesh 

Introduction 
Dengue fever/dengue haemorrhagic fever 
(DF/DHF) caused by DEN-1, DEN-2, 
DEN-3 and DEN-4 is widespread in 
countries of South-East Asia(1). In 
Bangladesh, during 1965, there was an 

outbreak of dengue infection called 'Dhaka 
fever’, which was the first documented 
outbreak of DF(2). After this outbreak, blood 
samples collected from the Medical College, 
Dhaka, were identified as of DEN-3, probably 
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the first such cases identified in the Indian 
subcontinent(3). A few cases of DEN-1 and 
DEN-2 were also found in 1977-1978 in 
selected areas of Bangladesh(4). In 1982-
83, the Institute of Epidemiology, Disease 
Control & Research, Mohakhali, Dhaka, 
conducted a survey in which 278 samples 
out of the 2465 samples taken from a 
number of schools in Dhaka city were 
found positive with DEN-1 infection. 
During the period 1984-86, three samples 
out of 21 collected from Mitford Hospital 
and Shisu Hospital, Dhaka, were found to 
be positive by the haemagglutination 
inhibition test (HI). It was believed that the 
low prevalence of the infection was due to 
low vector densities in cities. Since 
DF/DHF was not only showing a 
geographical spread but also greater 
frequency, a serodiagnostic study was 
designed during September 1996-June 
1997 using the HI test to assess the 
proportion of DF/DHF amongst viral 
febrile patients attending the Chittagong 
Medical College Hospital and other 
epidemiological factors. 

Methodology 
Study design, population and 
sample size 
This was a hospital-based descriptive 
cross-sectional survey. The survey defined 
and identified eligible patients suspected 
of dengue infections. A total of 253 paired 
blood samples from the selected cases 
attending the outpatient and inpatient 
departments of the Chittagong Medical 
College Hospital were collected. The study 
population comprised individuals aged 
between 1-15 years. The study population 

was selected according to the following 
inclusion and exclusion criteria set exclusively 
for the survey. 

Case inclusion criteria 
Febrile illness for 72 hours, 1-15 years of age, 
no focal clinical signs within next 48 hours, 
negative for any other infections, based-up 
chest X-ray, complete blood, malarial parasite, 
urine routine examination. 

Case exclusion criteria  
If routine lab tests and clinical features during 
the 48 hours between admission/attendance 
and the time of collection of blood sample for 
dengue serology suggested other infections, 
the case was excluded. During revisit, in case 
of outpatients, if the patient was lost and/or 
refused to give blood sample, then the case 
was excluded and the corresponding first 
samples were discarded if the patient or the 
guardian refused to participate in the survey. 

Blood collection 
First blood samples were drawn from 
suspected dengue cases on admission into 
hospital or attendance at the outdoor clinic. 
Second blood samples were collected just 
prior to the discharge in case of admitted 
patients. In case of outpatients, blood samples 
were collected after one week following the 
first sample. 

Results 
A total of 253 paired samples were collected 
from the selected children aged between 1-15 
years, with a mean age of 7.11 years. Male 
children constituted the main bulk (155, 
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61.3%) and female children numbered 98 
(38.7%). The five to 9.9-year-old children 
group constituted the bulk of the respondents 
(55.7% of the total). Fifty-eight children (22.9%) 
were from the 10-15-year-old age group and 
54 from the 1-4.9-year-old age group. 
Eighteen (7.1%) samples were interpreted to 
be positive ones, while 18 samples were 
interpreted as ‘not dengue’ infection, although 
they showed raised titre but no change in the 
antibody response in the convalescent sera.  

Analysis by sex and type of 
infection 
Out of the 18 positive samples, 9 were 
male and 9 were female children. Primary 
dengue infection was serologically 
diagnosed in 4 patients while 7 children 
suffered from a definite secondary 
infection, 1 from definite infection, 
possible primary or secondary, and 6 from 
presumed secondary infection (Table 1). 

Table 1. Cross tabulation between sex  
and type of infection 

Sex 10 20 30 40 Total %age 

Male 1 4 1 3 9 50 

Female 3 3 0 3 9 50 

Total 
(%) 

4 
(22.2) 

7 
(38.9) 

1 
(5.6) 

6  
(33.3) 

18 100 

10 = Definite infection primary 
20 = Definite infection, secondary 
30 = Definite infection, primary or secondary 
40 = Presumed infection, secondary 

By age group and frequency of 
infection 
When analysed according to age group, 
we found that 5-9.9-year-old children were 

the most vulnerable group as 10 (55.6%) out of a 
total of 18 HI-positive patients came from this 
group. The next most vulnerable group was 
the 1-4.9-year-old children. A total of 6 
(33.3%) children from this group suffered from 
dengue infection while the least affected group 
was the 10-15-year-olds (Table 2).  

Table 2. Frequency of dengue infection  
by age group 

Age group 
(years) 

Male Female Frequency 
(Per cent) 

1-4.9 1 5 6  
(33.3) 

5-9.9 7 3 10  
(55.6) 

10-15 1 1 2 
(11.1) 

By age group and type of infection 
Table 3 shows that younger children 
dominated the 20 and 40 types of infection. 
Five children out of 6, in the 1-4.9-year-old 
age group suffered from these two types of 
secondary dengue infections while 6 out of 10 
from the 5-9.9-year-old age group were 
diagnosed to have either 20 or 40 type of 
infection. 

Table 3. Cross tabulation between age group and 
type of infection 

Age group 10 20 30 40 Total 

1-4.9 years 1 2 0 3 6 

5-9.9 years 3 4 1 2 10 

10-15 years 0 1 0 1 2 

Total 4 7 1 6 18 
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Distribution by month 
The month-wise distribution of positive 
cases showed that December 1996 
topped the list with 5 (27.8%) cases out of 
the total 18 serologically positive cases, 
followed by November 1996 and February 
1997 with 4 positive cases each (Table 4). 

Table 4. Month-wise distribution of 
serologically positive cases 

Month 10 20 30 40 

Total 
HAI 

positive 
cases 

Per 
cent 

Sept 
1996 

0 2 0 0 2 11.1 

Oct 
1996 

0 3 0 1 4 22.2 

Nov 
1996 

2 1 1 0 4 22.2 

Dec 
1996 

1 1 0 3 5 27.8 

Mar 
1997 

1 0 0 1 2 11.1 

Apr 
1997 

0 0 0 1 1 5.6 

Total 4 7 1 6 18 100 

Distribution by season 
The seasonal occurrence of positive 
samples showed that the post-monsoon 
period was the most affected period (13 
cases, 72.22%) ahead of the monsoon 
period (3 cases, 16.7%), while the pre-
monsoon period which has been found in 
other countries to be the contracting peak 
time for contracting dengue virus through 
mosquito bites, accounted for only 2 
(11.11%) sero-positive cases (Table 5). 

Table 5. Seasonal occurrence of dengue infection 
according to positive samples  

Period No. of positive 
samples Per cent 

Pre-monsoon 
(January-March) 2 11.1 

Monsoon 
(April-September) 3 16.67 

Post-monsoon 
(October-
December) 

13 72.22 

Discussion 
The interpretation was based on the WHO 
criteria set for HI(5). The positive results 
included primary, secondary and primary or 
secondary, and presumed secondary infections. 
The results and discussion were mainly based 
on the positive serological outcome, with 
negative, not dengue and uninterpretable 
results, ignored. A total number of 18(7.1%) 
samples out of 253 paired samples tested by 
HI techniques were found to be positive. 
Given the general conception, even among 
physicians, that Bangladesh was free from the 
clutches of dengue, the positive findings of 
7.1% among the suspected cases should be a 
warning signal for physicians and policy-
makers as well. It is worrisome that 13 samples 
were interpreted as definite infection, 
secondary or presumed infection, secondary 
infection (Table 1) that gives rise to the 
possibility of severe forms of dengue cases in 
the future and also demonstrates the 
endemicity of dengue in Bangladesh. In spite 
of the large number of secondary type of 
dengue infection, not a single patient 
manifested dengue shock syndrome (DSS) that 
is expected more often to occur as we see in 
other south-east Asian countries(6).  
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The most vulnerable age group was 
5-9.9-year-old children with 55.6% 
infection followed by the 1-4.9-year-old 
age group (33.3%). This may be due to the 
fact that children in these two age groups 
remain largely in their homes and become 
vulnerable to the bites of the vector. 

It has been found elsewhere in the 
world that the pre-monsoon season is the 
most favourable period when dengue 
infection takes place. But in this study, 
72.22% of the total serologically positive 
samples were collected in the post-
monsoon period spanning from October 
to December. Pre-monsoon and monsoon 
periods were found to be less favourable 
(Table 5). The reasons behind this 
deviation need to be unearthed and 
understood. But one thing we must 
recognize that samples were collected at a 
higher rate in these three months, i.e. 
October - 30 samples (11.9%), November 
– 33 samples (13.0%) and December – 39 
samples (15.4%). During these three 
months alone, 40.3% of the total 253 
samples were collected.  

The results of this study suggest that 
there is no room for complacency as 
regards dengue infection. Bangladesh can 
experience  the  devastating  onslaught of  

dengue infection at any time as all the factors 
favourable for such an outbreak are present in 
all the major cities of the country. 
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