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FREQUENCY OF DENGUE INFECTION IN FEBRILE
PATIENTS ATTENDED DHAKA MEDICAL COLLEGE
HOSPITAL DURING JANUARY TO DECEMBER, 2018

SULTANA N!, FATEMA N2, HOSSAIN MZ3, RAHMAN MA*, NEHAR N°, YEASMIN MM?®,

SHARMIN R7, SWEETY AA8, PERVIN M°

Abstract:

Introduction: Dengue is a major public health concern in our country. The alarming thing is
that the seasonal trend of dengue infection is changing with time in Bangladesh due to climate
change and unplanned urbanization. Our study was conducted to determine the frequency of
dengue virus infection among the febrile patients in 2018 at Dhaka Medical College Hospital
(DMCH) and to observe the seasonal trend.

Materials and Methods: The study was carried out on 899 febrile patients attended in DMCH
from January to December, 2018. Whole blood samples were collected and sera were tested for
dengue NS1 antigen and anti-dengue IgM antibodies using commercial test kits (NS1 by OMC
Healthcare (Put.) Ltd & IgM antibody by Omega Diagnostics Ltd.), respectively. All negative dengue
cases were tested for anti Chikungunya antibody to exclude chikungunya.

Results: Of the total 899 febrile patients, 350(38.93%) were positive for Dengue infection. Out of
them 264(75.43%) were positive for NS1, 82 (23.43%) were positive for IgM and 4 (1.14%) were
positive for dengue NS1antigen + anti dengue IgM antibody. More than 50% patients belonged to
age group 15-29 years. Males were predominant. More than 60% cases were detected in the
post monsoon season.

Conclusion: Highest dengue cases were detected in this year in comparison to the previous
years probably due to re-emergence of DEN-3 serotype. Due to pattern of climate change, seasonal
trend of dengue infection was not maintained. Moreover, unplanned urbanization and poor
solid waste management have worsened the situation more.
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Introduction

Dengue is a common communicable arthropod-
borne viral disease and one of the most common
causes of febrile illness in Bangladesh!. There
are five antigenically distinct serotypes DEN-1,
DEN-2, DEN-3, DEN-4 and DEN-5, of dengue
viruses transmitted between humans by
infected mosquitoes?. All of them are
responsible for causing disease found in the
tropical and subtropical regions worldwide3.
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Infection with one serotype is alleged to confer
lifelong serotype-speciic immunity*. But
preexisting antibody cannot confer protection
against a different serotype. Consequently
secondary infection with heterogeneous type is
frequently associated with severe clinical
manifestations e.g. dengue hemorrhagic fever/
dengue shock syndrome (DHF/DSS) which is
considered to be linked with Antibody
dependent enhancement®. The disease is
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characterized by high grade fever with
headache, retro-orbital pain, low back pain, skin
rash, muscle or joint pain and bleeding

manifestations®.

Dengue is an enveloped virus with single strand
positive sense RNA genome encoding three
structural proteins and seven nonstructural
proteins (NS1, NS2A, NS2B, NS3, NS4A, NS4B
and NS5)7. It is a Flavivirus belongs to
Flaviviridae family transmitted mainly via
species of Aedes aegypti and, as well by A.
albopictus mosquitoes®. Due to global warming,
climate change, civilization and urban to rural
distribution of mosquitoes intensify the dengue
virus infection as one of the neglected tropical
diseases (NTDs)8.

Most subtropical and tropical regions around
the world where Aedes vectors exist are endemic
for Dengue outbreak. The global prevalence of
dengue virus infection has been dramatically
increased in the recent past and its
epidemiological pattern is also changing®19-11,
In Bangladesh, the first Dengue cases were
reported in 1964 and the outbreak was
renowned as ‘Dacca Fever’l2. Thereafter,
Dengue was reported in 1999 and in 2000.
There was an outburst in 2000 and 5,551
dengue cases and 93 dengue-related deaths
were recorded!3:14, From then onwards, Dengue
cases have been reported in small or large scales
in every year. In Bangladesh, Dengue outbreak
is mainly prevalent following the yearly
monsoon rains from June to late September.
Additionally, their tropical monsoon climates
with high humidity where A. aegypti
populations are more stable are aiding the
incidence of DENV infection throughout a large
period of the year!5:16,17.18,

There are four clinical entities of Dengue virus
infection including undifferentiated fever (UF),
Dengue fever (DF), Dengue hemorrhagic fever
(DHF) and Dengue Shock Syndrome (DSS) [9].
Early detection of Dengue cases is important
to control its endemicity and it can be achieved
by routinely performed serological tests of
clinically suspected dengue patients.

Dengue virus infection is now recognized as an
emerging threat to public health in Bangladesh.
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The current study was undertaken to determine
the occurrence of Dengue virus infection in
febrile patients attending DMCH using well-
established serological method. The data
presented provide valuable information
regarding current prevalence of the disease in
Bangladesh and the present seasonal trend of
dengue infection.

Materials and Methods

This cross-sectional study was carried out at
Dhaka Medical College, a tertiary care teaching
hospital at Dhaka from January 2018 to
December 2018. A total of 899 Blood samples
were received from all febrile patients who were
referred to the Department of Virology, DMC
irrespective of age and sex. Demographic details
and clinical history were obtained and recorded.

Sera were separated and preserved at 4UC till
the time of testing. Sera of patients with illness
S days or less were tested for non-structural
protein 1 (NS1) antigen by using Immuno-
Chromatographic Test (ICT), the commercially
available rapid dengue diagnostic kit “In Bios”
(In Bios International,Inc., USA). Sera of
patients with illness S or more than S days were
tested by dengue IgM antibody capture ELISA
(MAC ELISA) for IgM antibody detection as per
kit insert.

Clinical data were obtained by interviewing the
patients or their attendants, entered into the
preformatted data collection sheet. After taking
all aseptic precaution 5 ml of venous blood was
collected from each patient and transferred into
a properly labeled sterile clot activated tube.
Serum sample was collected in labeled
eppendorf tubes within 2-3 hours of blood
collection by centrifugation of the blood sample
and after proper inspection of sample that there
was no haemolysis. The serum samples were
preserved in a -20°C fridge until the testing for
NS1 antigen by Immuno chromatographic test
(ICT) and IgM dengue antibody by ELISA method
according to the instruction of the
manufacturer. Dengue NS1 Ag kit (OMC
Healthcare (Pvt.) Ltd, Canada) was used for NS1
and anti-dengue IgM (Omega Diagnostics Ltd,
UK) kit was used to perform tests in patient’s
samples.
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According to our case definition, dengue positive
cases diagnosed by NSlantigen and or anti-
dengue IgM ELISA positive tests. NS1 and anti-
dengue IgM ELISA negative cases were tested
to detect chikungunya infection by anti
chikungunya antibody test.

Result:

A total of 899 febrile patients were enrolled in
this study. Among them 623 (69.3%) and 276
(30.7%) were male and female, respectively with
the age 26.37+11.66 years. Most of the patients
irrespective of sex belonged to the age group
15-29 years which is 65.41%. The total duration
of fever was 4.66+ 4.47 days. Among the febrile
patients 718 (80%) and 181 (20%) were from
outdoor and indoor, respectively (Table-1).

Among the febrile patients, dengue was detected
in 350 (38.93%) cases (Figure 1). Among the
males, 38.52% were affected, whereas, the rate
is higher in females which is 39.86%. 72.57%
Dengue cases are found mostly in 15-29 years
age group. The overall age of the patients were
2519.24 years irrespective of age and sex. The
duration of fever of these patients was
4.014+2.21 years. Most of the patients were
from outdoor (80%).

The distribution of clinical manifestations in
dengue cases is given in Table 2. Besides fever,
common symptoms were headache (61.14%),
Myalgia (44%), arthralgia (23.14), retro-orbital
pain (20.29%) and gastrointestinal symptoms
(32.86%). Other symptoms like loose motion,
sub-conjunctival haemorrhages, rash were
present in lower frequencies.

Out of 350 dengue patients, 264(75.43%) were
positive for NS1 antigen, 82(23.43%) patients
were positive for anti dengue IgM antibody and
4 (1.14%) patients were positive for both NS1
and anti dengue IgM antibody shown in Shown
in Figure 1.

In the present study, first dengue case was
detected in the month of May and continued
till December. The dengue cases began to rise
from July and maximum cases were found in
September and November with the frequency
of 105 (30%) and 112 (32%), respectively. There
was sudden drop of dengue cases in the month
of October (figure 4).
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Table-I
Demographic Profile and dengue cases in
study participants.
Characteristic Febrile Dengue
patients cases

n=899 n=350
Age (years) 26.37+11.66 25+9.24
Mean+SD
Sex
Male 623 (69.3) 240(38.52)
Female 276 (30.7) 110 (39.86)

Duration of fever 4.66+4.47 4.014+2.21

(days)Mean+SD

Distribution of patients

Outdoor 718 (80) 338 (96.56)
Indoor 181 (20) 12 (3.44)

All the numbers in the parentheses is the
percentage.

Dengue positive cases
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Fig.-1: A Pie of the Pie chart depicting dengue
positive cases detected by NS1, anti dengue IgM
and both tests.

m Total cases
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<6 514 1529 30-44 4559 >59
Age group in years

Fig.-2: A bar chart comparing the age distribution
of the febrile patients and dengue positive cases.
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Fig.-3: Frequency of dengue cases among
different age groups.

Table-II
Clinical Presentations observed among Dengue
cases (n=350)

Clinical features n(%)
Fever 350 (100)
Headache 214 (61.14)
Arthralgia 81 (23.14)
Retro-orbital pain 71 (20.29)
Myalgia 154 (44)
Low back pain 11 (3.14)
Gastro-intestinal symptoms 115 (32.86)
Rash 21(06)
Loose motion 18 (5.14)

Monthly distribution of Dengue cases
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Fig.-4: Monthly frequency of dengue cases in
the year 2018.

Discussion:

Overall incidences of dengue fever along with
explosive infection outbreaks have been
progressively increasing in frequency over the
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last several years, making it a major
contemporary public health concern. In
Bangladesh, persistent circulation of four
dengue virus serotypes is responsible for
frequent epidemics (http://apps.who.int/
disasters/repo/13755. pdf). During the period
between January-December, 2018, blood
samples were collected from a total of 899 febrile
patients attending DMCH within Dhaka
metropolitan city, upon being referred to the
Virology Laboratory of Dhaka Medical College.
Patients with fever durations occurring d” 5
days were tested for only Dengue NS1 while
those extending >5 days, for both dengue NS1
and anti-dengue IgM. The total positive cases
of dengue found were 350 (38.93%). Among
these cases, NS1 positive, anti-dengue IgM
positive and NS1+ anti-dengue IgM positive test
frequencies were at 264(75.43%), 82(23.43%)
and 4(1.14%), respectively. Chikungunya
infection was excluded from all the dengue
negative cases by anti-chikungunya IgM
screens.

This remarkably increased frequency has
become a matter of great concern. By analyzing
the genetic data of the previous years, DEN 3
was determined to be the predominant serotype
until 2002, after which DEN3 has been replaced
by DEN1 and DEN2. Because DENV-1 and
DENV-2 were in circulation for over a decade
prior, a large portion of the population of
Bangladesh may have already developed
immunity towards these serotypes. Yet, the risk
of developing severe dengue infection by DENV
3 and DENV 4 could not hastily be ignored
either, as these serotypes are still known to be
in circulation!®. Discovery of the highest
proportion of total dengue cases occurring in
the year 2018 compelled our researchers to
consider serotypes other than DENV 1 and
DENV2. Therefore, a genetic study was
prompted, as conducted by IEDCR aiding to
identify larger than expected proportions of
DENV3 as a major contributor!®.

Male patients were the predominant sex in our
study with over twice as many participants as
compared to females. However, the occurrence
of dengue virus infection was not found to be
significantly different among the sexes. In a
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patriarchal society such as Bangladesh, female
welfare is often down played in accordance to
socioeconomic perspectives. In contrast, as the
main bread-winners, male fitness is often
prioritised by family members due to their
dominant role as part of the economic
workforce. Therefore, it is a common belief that
they should remain healthy in order to continue
their jobs, uninterrupted. In our study, the
majority of febrile patients belonged to the 15-
29 years age-range category with > 50% showing
dengue positivity. The possible reasoning for
this is that this age group consists mostly of
high-school to university level students. As
such, it is expected that they are well-educated
and health conscious, seeking medical attention
more often. This group is  followed by 30-44
years (17.1%). Both age groups make up the
active working population who are at higher risk
of exposure to tropical infections. Similar
findings have also been reported in studies by
Chitkara et al, (2018) where the majority of
cases, 68.3% were males and 31.7 % were
females, with most patients being in the
productive phase of life (15-45 years)20. In
another study, the age groups commonly
affected were betweenl1-40 years (68%) witha
higher number of cases, 56.3% skewed towards
males while the other43.7% comprising off
emales?!. Males are associated with more
outdoor activities leading to easy exposure to
mosquito bite during the day time?2. In addition,
greater access to health care facilities and early
diagnostic evaluation contribute towards a male
predominance in dengue detection.

Most dengue patients detected during this study
were males (68.6%), although male patients
were also more likely to be enrolled in the study
(69.3%). This difference likely arose from
unequal health care utilization among male and
female patients, which is a typical feature in
South Asia?3. The proportion of male febrile
patients (38.52%), who were positive for dengue
was similar to that of female febrile patients
(39.85%), with the difference not being
statistically significant (P > 0.05). Similarly, in
another study conducted within six tertiary-
level referral teaching hospitals in Bangladesh,
the proportion of female febrile patients positive
for dengue was at just 8% compared to male
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participants atl1%, the difference once again
lacking statistical significance (P > 0.2)2%. In
a further study conducted in Khulna Medical
College Hospital in southern Bangladesh, they
found that among the enrolled dengue patients
of paediatric group, no statistical sex difference
occurred: 62 boys (53.9%) compared with 53
girls (46.1%)2%. Additionally, there was no
significant sex difference in either a study in
Thailand with male and female infants (male:
female ratio = 1.3:1), or in studies in Brazil and
Peru with older patients26,27:28,

The clinical profile of dengue cases revealed that
the most common presenting symptom was
fever (100%) followed by headache (61.14%),
Myalgia (44%) and arthralgia (23.14%). Retro-
orbital pain (20.29%), a cardinal feature of
dengue fever, was seen in a small subset of our
patients (20.29%). In the present study gastro-
intestinal symptoms including vomiting and
abdominal pain (32.86%) and loose motion
(5.14%) were also observed due to the liver
injury caused by the dengue virus. Lower-back
pain (3.14%), rash (6%) and conjunctival
congestion were also seen less frequently as
compared to other studies. Most of the patients
presented with classical dengue, while dengue
haemorrhagic fever and dengue shock
syndrome occurred in a minority group. Similar
studies in and around Bangladesh have also
demonstrated fever as being the most prevailing
symptom presented. A study by Kashinkunti
et al, (2013) found fever as the most common
presentation (100%), followed by headache
(90%), myalgia (81%), vomiting (56%) and
abdominal pain (48%). Frequent clinical
features including fever (100%), headache
(91%), myalgia/arthralgia (85%), vomiting
(64%), macular rash (55%) and bleeding
manifestation (46%) (melena and bleeding
gums) as found in another study2°.

The temporal distribution showed that the
dengue infection occurred throughout the year
with a double peak persisting for 8 months, from
May to December (pre-monsoon, monsoon and
post-monsoon). In the previous years, dengue
cases started to decline by September. However,
in 2018 dengue incidences persisted through
December. Surprisingly, the highest number of
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cases were found in the month of November. In
short, dengue cases were detected year-round
with sustained transmission, similar to other
dengue endemic countries of Southeast Asial®.
Climate change i.e. Rainfall throughout the year
provides optimal conditions for breeding and
egg hatching of Aedes aegyptivector. Moreover,
mosquito survival, reproduction and virus
transmission are influenced by temperature.
Studies have shown, a rise of temperature from
17 to 30U C increases dengue transmission
fourfold!®. In 2018, cases more than tripled in
the capital, driven by a rapidly growing
population, unplanned rapid urbanisation
leading to considerable construction sites,
contributing to the favourable conditions for the
mosquitoes to breed as well as poor solid
management. Eggs of the Aedes egyptiae can
survive in such solid areas for more than 2

years!9.

Lastly, dengue epidemics can be significantly
reduced if more pragmatic and well maintained
urban-planning and improved drainage systems
were fully implemented in cities. More
awareness programs should additionally be
carried out to minimize dengue infection by
informing the general public precisely the
means to prevent the availability of Aedes
mosquito breeding-grounds in their local
capacity. Moreover, females should get priority
to access to treatment as they may be the silent
source of infection.
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