PROSPECTIVE STUDY OF DENGUE IN
BANGKOK DURING 2015-2016
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Abstract. Dengue patients admitted to 5 hospitals of the Department of Medical Service, Bangkok
Metropolitan, Bangkok, Thailand during 2015-2016 were prospectively studied. The diagnoses of all dengue
patients were adhered to clinical and laboratory criteria for the diagnosis of dengue patients as established by
the WHO 1997. Blood for dengue serotype detection was collected from all patients. The disease was seen all
year round with higher incidence during the rainy season. Dengue patients were seen in all age groups with
increase in the number of cases in adolescents and adults. All four dengue serotypes were detected during
the period of study with the following descending order: 45% DEN-4, 29% DEN-3, 17% DEN-2, 8% DEN-1
and 1% combined serotypes. Infections with any of all 4 dengue serotypes were seen in all age groups. All
severity of dengue diseases can be seen in all age groups who were infected with any of dengue serotypes.
The study showed that all four dengue serotypes circulated in Bangkok from 2015-2016 with DEN-4 as the

predominant serotype.
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INTRODUCTION

Dengue, a global health threat is the most
common mosquito-borne viral infection transmitted
by Aedes mosquitoes. There are four antigenically
distinct, closely related serotypes of dengue virus
(DEN1-4) which belong to genus Flavivirus in
the family Flaviviridae. A continuum of dengue
disease includes undifferentiated febrile illness
(UFI), dengue fever (DF), dengue hemorrhagic
fever (DHF) and dengue shock syndrome (DSS)
(Thisyakorn and Thisyakorn, 2015).

The World Health Organization’s (WHQ's)
Global Strategy for Dengue Prevention and Control
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(2012-2020) aims to reduce the burden of dengue
through the following objectives: reduce dengue
mortality by 50% and reduce dengue morbidity
by 25% by 2020 and estimate the true burden
of disease by 2015. The global strategy is based
on five technical elements of: diagnosis and
case management; integrated surveillance and
outbreak preparedness; sustainable vector control;
vaccine implementation; and basic operational and
implementation research. Five enabling factors
support the technical elements: advocacy and
resource mobilization; partnership; coordination
and collaboration; communication to achieve
behavioral outcomes; capacity building; and
monitoring and evaluation (WHO, 2012).

Integrated surveillance is important for risk
assessment and situation awareness, and can
support outbreak preparedness and development
of appropriate public communication. However,
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the focus must be on feasibility as resources are
often limited at the national level. The combination
of surveillance techniques employed at a national
level must be prioritized while ensuring that
surveillance can be sustained and dengue disease
identified early for a locally appropriate response.

The objective of this study is to identify infecting
dengue serotype in all dengue patients admitted to
5 hospitals of the Department of Medical Service,
Bangkok Metropolitan, Bangkok, Thailand during
2015-2016.

MATERIALS AND METHODS

A prospective study was conducted with all
dengue patients admitted to five hospitals of the
Department of Medical Service, Bangkok Metro-
politan, Bangkok, Thailand; namely, Charoenkrung
Pracharak Hospital, Wetchakarunrasm Hospital, Lat
Krabang Memorial Hospital, Sirindhorn Hospital,
and Klang Hospital. All patients were seen by one of
the listed authors. The diagnosis of dengue patients
adhered to clinical and laboratory criteria for the
diagnosis of dengue patients as established by the
WHO (WHO, 1997).

RT-PCR
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Blood collection for dengue serotype detection
was done in all patients according to the
following: Viral RNA was extracted from serum/
plasma using the QlAamp, according to the
manufacturer’s instructions. Viral genomic RNA is
converted to cDNA by Reverse Transcriptase (RT).
The cDNA is used as template to amplify the DNA
fragment [511 base pairs (bp) from the region
between capsid and PreM genes by AmpliTaq
DNA polymerase with a primer pair D1/D2 in the
first round polymerase chain reaction (PCR)]. The
type-specific DNA fragments for DENV-1 (482bp),
DENV-2 (119bp), DENV-3 (290bp) and DENV-4
(392bp) were then amplified by AmpliTag DNA
polymerase using the 511 bp DNA fragment (the
product of the first round PCR) as a template and
mixed primer pairs (one forward primer D1 and
four reverse primers: TS1, TS2, TS3, and TS4) in
the nested PCR (the second round PCR). The DNA
fragments amplified by the nested PCR are loaded
onto a 1.5% agarose gel and electrophoresised,
followed by staining of the gel with ethidium
bromide. The specific DNA bands for each DENV
serotype are visualized under ultraviolet light (Fig 1)
(Lanciotti et al, 1992).

---» Nested PCR with type specific primers
s ca{EH = |
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Fig 1— Dengue serotype detection (Lanciotti et al, 1992).
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Only dengue patients with positive dengue
serotype-specific were included for analysis.

RESULTS

From all 660 dengue suspected patients, 472
were positive for dengue serotype-specific which
included 254 males and 218 females. Five cases of
which were in the 0-1 year age group (1.06%), 19
cases in the 2-5 years age group (4.03%), 60 cases
in the 6-8 years age group (12.71%), 214 cases in
the 9-15 years age group (45.34%), 103 cases in
the 16-30 years age group (21.82%), 60 cases in
the 31-60 years age group (12.71%), and 6 cases in
the >60 years age group (1.27%) (Fig 2). Detection
of dengue serotype in all dengue patients showed
8% DEN-1, 17% DEN-2, 29% DEN-3, 45% DEN-4
and 1% combined serotypes (Fig 3). All dengue
serotypes were detected in all age groups and in
all severity of dengue diseases (Fig 4, Fig 5).

DISCUSSION

There were two deaths, one was a 22 years
old man with DHF, another was an 8 years old
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girl with DF. Both were infected with DEN-4.
Outbreak of dengue virus infection in Bangkok
started in 1958. In the early stages, the outbreak
usually occurred every other 1-2 years. Later, the
outbreak was unpredictable, and patients were
found throughout the year, mostly during the
rainy season. During the past decades, the rate
of dengue patients in Bangkok varied from 27.99
per 100,000 population in 1992 to 292.24 per
100,000 population in 2001. The case fatality rate
was between 0.0-0.21%. A trend towards higher
ages of dengue patients was seen (Liulak, 2013).

Our study has indicated that all four dengue
serotypes circulate continuously in Bangkok during
the period of study with one predominant dengue
serotype. Our study confirms the uniqueness of
predominant dengue serotype in emerging as the
cause of each periodic epidemic as has been seen
in the past (Burke et al, 1981; Burke et al, 1988;
Nisalak et al, 2003; Nisalak et al, 2016). In this
study, all severity of dengue diseases can be seen
in all age groups no matter they acquired any
serotype-specific dengue virus. According to the
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Fig 2— Age distribution vs dengue severity in Bangkok 2015-2016.
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Fig 3— Dengue serotype in Bangkok 2015-2016.
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Fig 4— Age distribution vs dengue serotype in Bangkok 2015-2016.

high numbers of cases that were seen in adolescents be considered since recognition of clinical
and adults in this study, co-morbidities in adult may characteristics in different age groups are essential
also contribute to the severity of dengue. in early diagnosis and treatment. Successful

Clinical profiles show a difference in some treatment, which is mainly symptomatic and
aspects across all age groups and need to supportive, depends on early diagnosis of the
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Fig 5- Dengue serotype vs dengue severity in Bangkok 2015-2016.

disease and careful monitoring for the disease
severity. (Tantawichien, 2015; Thisyakorn and
Thisyakorn, 2017).

Dengue is one disease entity with different
clinical manifestations, often with unpredictable
clinical evolutions and outcomes. Variations of
clinical characteristics in different age group of
dengue patients need to be considered for proper
management (Royal College Physician Thailand of
Thailand, 2015).

We conclude that a long-term surveillance of
dengue disease is one of the key strategies for
proper prevention and control of dengue epidemic.
Our findings show changing dengue epidemiology
in Bangkok in terms of age group distribution of
dengue patients and dengue serotype-specific
distribution in comparison to the past. These results
will be an evidence for developing an effective
guideline for prevention and control of dengue.
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