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Incidence of dengue virus infection in suspected dengue virus-infected

patients’ samples at Siriraj Hospital during 2012-2016
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Abstract

Dengue fever is an Aedes aegypti mosquito-borne viral infectious disease found in
tropical and subtropical areas. Thailand is one of the endemic areas in which seasonal dengue
outbreaks usually occur. Laboratory diagnosis of dengue infection can be done by NS1 antigen
detection in the patient’s serum at the early stage of disease (1-7 days after infection). Another
method is to detect IgM anti-dengue antibodies, which usually rise 3-5 days after the onset of
fever. The IgG anti-dengue antibodies are detected at the later stage of infection and usually
stay positive for a long time, thereby indicating the previous dengue infection. This study aims to
investigate the incidence of dengue virus infection in suspected dengue virus-infected patients,
who visited Siriraj Hospital during January 2012 - December 2016. Here, we analyzed the test
results of 5,196 patients’ serum samples that were processed for dengue NS1 antigen and/
or IgM antibody detection using immunochromatographic assay and found that 1,813 serum
samples were positive for either dengue NS1 antigen or dengue specific IgM antibody or both.
The result demonstrated that dengue virus infection rate was 36.38% (95% Cl = 32.91, 39.99),
40.75% (95% Cl = 37.71, 43.86), 34.64% (95% Cl = 30.82, 38.67), 43.33% (95% Cl = 40.93, 45.76)
and 17.78% (95% Cl = 15.69, 20.07) in 2012, 2013, 2014, 2015, and 2016, respectively. The five-
year average incidence of dengue infection was 34.89% (33.60%, 36.21%). The highest numbers
of dengue-infected cases were in 2015 (43.33%), while the lowest case numbers were in 2016
(17.78%). High rate of dengue virus infection was observed during November to December.
Interestingly, dengue virus infection is the mostly detected in patients aged between 15-24
years. Infection rates between females and males were not significantly different (Female : Male =
1.2:1; p = 0.29).
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Introduction

Dengue is a mosquito-borne viral
infection caused by four closely related
serotypes of dengue virus (DENV1, DENV2,
DENV3, and DENV4). Dengue viruses are
transmitted by infected Aedes aegypti
mosquitoes. Dengue is present in the
tropical and subtropical region'. Dengue
infection can be asymptomatic or a broad
spectrum of clinical illness ranging from
undifferentiated fever, dengue fever (DF),
dengue hemorrhagic fever (DHF) and dengue
shock syndrome (DSS)?. Not only that almost
half of the global population is living in the
countries where dengue is endemic™, but
dengue incidences worldwide also have
been dramatically increased over the past
five decades’. The disease severity is often
associated with subsequent infection by
a different serotype, which involves the
antibody-dependent enhancement (ADE)
mechanism?’.

Dengue specific immunoglobulin
M (IgM) and protective IgG antibodies are
generated in individuals infected by any of
the DENV serotypes. The IgM antibodies are
the first immunoglobulin isotype to rise upon
infection, and therefore are commonly used
for clinical diagnosis of DENV-infected cases.
IgsM can be detected between 3-5 days after
the onset of fever, peak around two weeks
after the onset of symptoms and generally
decline over a period of 2-3 months. The
specific IgG antibodies are typically found

in serum at the end of the convalescent
period (9-10 days) in a primary infection. It
may also be detected earlier in the case of a
secondary infection and remains at high titers
up to 30-40 days after infection. The specific
leG antibodies may remain detectable
for decades, allowing the identification
of individuals who have been in contact
with the virus, and therefore are generally
used for epidemiological study. Apart from
detecting dengue specific antibodies, the
laboratory diagnosis of dengue infection
can also be achieved by detecting viral
components. The detection of viral non-
structural protein 1 (NS1) in sera of patients
at early DENV infection (day 1-7 of illness) is
highly recommended for clinical diagnosis of
DENV-infected cases’.

Although the first case of DENV
infection was recognized in Thailand in 1949
and several dengue outbreaks were reported
in Thailand®, the study of epidemiology of
DENV infection in Thailand was limited'’.
This is the results of an inadequate human
and vector surveillance, non-reporting of
illness syndromes. Moreover, poor diagnostic
capacity limits the detection of dengue
virus infection in rural area, sometimes
resulting in delays in outbreak recognition.
In the absence of laboratory confirmation,
diagnosis of DENV infection based on merely
clinical presentation could be inaccurate.
Accordingly, serological studies to unveil the
incidence of DENV infection has a potential
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to yield information of the burden of DENV
infection and also urge health personnel
and the general population at risk to adopt
preventive measures for the disease. In this
study, we analyzed the laboratory result data
and calculated the positive rate of detection
of dengue NS1 antigen and/or dengue
specific IgM from DENV suspected patients’
serum samples sent to Serology laboratory,
Department of Microbiology, Faculty of
Medicine Siriraj Hospital during January 2012
to December 2016. The characteristics of
serological confirmed DENV infected-cases,
such as age groups and gender, and the
seasonality of DENV infection were also
analyzed and discussed.

Materials and Methods
Ethical Statement

This study was approved by the
Institutional Review Board of The Faculty of
Medicine Siriraj Hospital, Mahidol University
(COA: Si 438/2017).

Serum samples

Atotal number of 5,196 serum samples
from DENV suspected cases at Siriraj Hospital
during January 2012 to Decenber 2016 were
sent to Serology laboratory, Department
of Microbiology, Faculty of Medicine Siriraj
Hospital to investigate for either dengue NS1
antigen or dengue specific I1gM antibody or
both.
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Serology test

Serum samples of suspected DENV-
infected cases were previously examined for
dengue NS1 antigen and/or dengue specific
IsM antibodies depending on the physicians
request using immunochromatographic-
Dengue Early Rapid, NS1 antigen kit
(sensitivity 31.89%, specificity 98.39%) and
Dengue Duo Cassette, antibody 1eG & IgM
kits (sensitivity 85.1%, specificity 91.6%),
respectively (Panbio, Republic of Korea).
All kits were performed according to

manufacturer’s instruction.

Data and statistical analysis

The confirmed case of DENV infection
was defined as having positive dengue NS1
antigen and/or positive dengue specific IgM
antibody. The incidence of DENV infection
was calculated from ratio of confirmed cases
of DENV infection to suspected cases of
DENV infection, whose serum samples were
sent to examine for dengue NS1 antigen and/
or dengue specific IgM antibody.

Descriptive statistics, such as numbers,
ratio, and percentage were used to
present positive rate of DENV-infected case
detection. Confidence interval (95% Cl) for
a proportion was calculated using an online
tool: Correlation between positive test result
for DENV infection and patients’ clinical data,
which are categorical variables, was analyzed
using Chi-square test.
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Results
Laboratory confirmed dengue cases
During 2012-2016, a total of 5,196
serum samples of suspected DENV-infected
cases were sent to serology laboratory for
detection of dengue NS1 antigen or dengue-
specific 1eM/1gG antibodies. Of this number,
1,950 serum samples were requested for
dengue NS1 antigen detection only; 879
serum samples were requested for only
dengue specific IgM antibody detection only,
and 2,367 serum samples were requested
for both dengue NS1 antigen and specific IgM
antibody detection. Confirmed dengue cases,
which were identified from positive NS1
antigen and/or dengue-specific IgM antibody,
were detected in 1,813 out of 5,196 (34.89%;
95%Cl (33.60%, 36.21%)) serum samples.
Dengue positive rate was 36.38% (95% Cl =
32.91, 39.99), 40.75% (95% Cl = 37.71, 43.86),
34.64% (95% Cl = 30.82, 38.67), 43.33% (95%
Cl = 40.93, 45.76) and 17.78% (95% CI =
15.69, 20.07) in years 2012, 2013, 2014, 2015
and 2016, respectively (Table 1). Highest rate
of DENV-infected cases (43.33%) was shown
in 2015 whereas the lowest rate of DENV-
infected cases (17.78%) was shown in 2016.

The result demonstrated that 866 out
of 1,950 serum samples (44.41%) requested
for NS1 antigen detection only; 532 out
of 879 serum samples (60.52%) requested
for dengue specific IgM detection only and
415 out of 2,367 serum samples (17.53%)
requested for both NS1 antigen and IgM
detection were laboratory confirmed as
dengue positive cases (Table 2).

Dengue infection in different age groups
The highest incidence of DENV
infection (44.22%; (95%C| = 41.32, 47.16))
was found in serum samples from patients
aged group 15-24 years old, followed by
aged group 5-14 (39.70%; (95%C| = 36.41,
43.08)) whereas the dengue positive rate
was the lowest (21.30%; (95%C| = 17.59,
25.53)) in older aged group (265 years old).
Our result showed an evidence of shifting
DENV-infected cases from children towards
adolescents and young adults (Table 1).
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Dengue infection in female and male
patients

Incidence of DENV infection was
similar between female (35.54%) and male
(34.15%). Highest incidence was detected
in 2015 for both female (43.26%) and

male patients (43.43%) whereas the lowest
incidence was detected in 2016 for both
gender (18.76% for female and 16.72% for
male). There was no significant difference in
dengue incidence between genders (p > 0.05
in all studied years) (Table 3).

Table 3 Laboratory confirmed of dengue virus suspected infection in female and male cases

in Siriraj Hospital during years 2012-2016

Laboratory confirmed/Suspected cases (%)

vear Female Male (Chi sqtire test)
2012 141/382 (36.91) 126/352 (35.80) 0.75
2013 212/533 (39.77) 200/478 (41.84) 0.50
2014 116/309 (37.54) 87/277 (31.41) 0.12
2015 401/927 (43.26) 314/723 (43.43) 0.94
2016 118/629 (18.76) 98/586 (16.72) 0.35
Total 988/2780 (35.54) 825/2416 (34.15) 0.29
(95%ClI) (33.76, 37.36) (32.27, 36.09)

Laboratory confirmed of acute DENV-infected cases categorized by gender are demonstrated

yearly and accumulatively. Data represent raw number of laboratory confirmed cases (positive

serum samples)/number of suspected cases (serum samples being investigated for DENV

infection). The percentage (%) of positive cases and 95%C| are shown in parenthesis. P-value

calculated by Chi square test was included.

Seasonality of dengue virus infection
The percentages of laboratory
confirmed dengue virus infection in male and

female during 2012-2016 were demonstrated

J Med Health Sci Vol.26 No.2 August 2019

as month by month of each year. Notably,
the major peaks of new DENV-infected cases
were observed yearly during November to
December (Fig. 1).
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Fig. 1 Laboratory confirmed dengue cases of both genders demonstrated by months during

2012-2016

Laboratory confirmed of acute DENV-infected cases of both male and female are demonstrated

monthly in bar graph. The X-axis shows months of the year from 2012-2016. The Y-axis shows

percentage of laboratory confirmed DENV infection in male (dark bar) and female (light bar).

Discussion

The study of incidence of DENV
infection is important for understanding the
burden of disease in population, especially
in endemic area like Thailand. In this study,
we analyzed the serological test results
of DENV suspected cases, who visited
Siriraj Hospital, a tertiary hospital setting in
Bangkok, Thailand, during January 2012 to
December 2016.

Serum samples from suspected
DENV infection were sent to laboratory to

confirm diagnosis of acute DENV infection
by using serological assays, namely NS1
antigen and/or specific IgM detection. During
2012-2016, the highest percentage of DENV
positive cases in our study was shown in
2015: 43.33% (40.93%, 45.76%) of suspected
DENV-infected cases’ serum samples were
reported positive by either NS1 antigen
detection and/or dengue specific IgM
antibody detection. Compare to our data,
a report from World Health Organization
(WHO) on dengue incidence in Southeast

J Med Health Sci Vol.26 No.2 August 2019




Asia showed that the highest incidence of
dengue cases in Singapore was observed in
2013 (200-900 cases per week) whereas the
highest number of dengue cases in Laos was
shown in 2014 (100-600 cases per week).
Apart from other Asian countries, Australia
reported the highest incidence of dengue
cases in 2016 (50-300 cases per week) '. The
discrepancy of numbers of dengue cases in
each country might result from difference
geographic regions and different dengue
surveillance system in each country.

Even though dengue fever is
considered a childhood disease, typically
affecting children aged 5-9 years old, there
are evidences of increased dengue incidence
in older age groups as have been reported
from many countries, including Thailand ***.
Our data also indicated that the DENV-
affected group has shifted towards older
aged as the highest incidence (44.22%) was
found in young adults aged 15-24 years old.

The higher ratio of males to females
in dengue infection cases was reported
in Southeast Asia including Singapore and
Malaysia". However, this was not the
case in our study, which male-to-female
ratio showed no significant difference. In
agreement with our study, other studies
in Thailand also showed no association
between gender and dengue infected cases
(1:1)'**. These differences in finding between
Thailand and other countries in South East
Asia might be caused by environmental
factors and geographic regions that drive

disease pattern in a community.

J Med Health Sci Vol.26 No.2 August 2019

The limitation of this study was that
the study process was to analyze the test
results of serum samples previously sent
to serology laboratory during 2012-2016, in
which the type of serological assays were
requested by the physicians. Therefore, not
all serum samples were investigated for both
dengue NS1 antigen and dengue-specific
IgM antibody. It would be more informative
if all serum samples were investigated for
both tests and were correlated with onset
of diseases. Interestingly, our results showed
that the majority of serum samples (2,367
samples) were sent for both dengue NS1
antigen and dengue-specific IgM antibody
but yielded positive results only 17.53%. In
contrast, the serum samples that were sent
for NS1 antigen only (1,950 samples) and
dengue specific IgM (879 samples) yielded
higher positive rate of detection, which were
44.41%, and 60.52%, respectively (Table 2).
It is also possible that the negative serum
samples for DENV were positive for other
infectious pathogens.

In summary, our data reported the
incidence of DENV infection in a tertiary
hospital setting in Bangkok, Thailand during
2012-2016. The information on acute DENV-
infected cases over the 5-year period, which
shows high incidence of DENV infection in
particular age group (15-24 years old) and
specific months of the year (November-
December), would serve as fundamental
data for disease prognostic prediction and
preventive intervention of dengue infection,

especially for population at risk in Thailand.

133



134

Conclusion

The information on number of
suspected cases and incidence of DENV
infection could be useful for the estimation
of the burden of disease on population,
especially in an endemic area like Thailand.
Importantly, this information potentially
provides basis guidance for serology
laboratories in hospital settings to plan for
diagnostic test kit supplies and laboratory
staff workload in case of dengue seasonal

variation and epidemics in Thailand.
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