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ABSTRACT 

Dengue is a mosquito-borne viral infection caused by Dengue virus (DENV). DENV is a 

single-stranded positive-sense RNA virus belonging to the genus Flavivirus of the 

family Flaviviridae with 4 serotypes (DENV-1, DENV-2, DENV-3 and DENV-4). 

Subsequent infection with different serotypes causes severe dengue. A total of 200 

dengue rapid test positive patients' sera were collected from Hospital Duchess of Kent 

Sandakan and Hospital Kudat, Sabah from June 2016 to December 2017. Dengue 

serotyping was done at the Department of Pathobiology and Medical Diagnostics at the 
Faculty of Medicine and Health Sciences, Universiti Malaysia Sabah. The OneStep 

Reverse Transcriptase PCR and Nested PCR were performed using C-prM amplimers. 

Out of 200 serum samples tested PCR positive were 128. There are 62 patients were 
infected with single DENV serotype and the other 66 were co-infected with more than 

one serotype. All dengue serotype 1 to 4 were found circulating in Sandakan and 
Kudat. DENV-1 was the predominant serotype and DENV-2 was the least common 
serotype found in both study sites. The commonest dengue infected age groups were 

21 to 30 in Sandakan, and 11 to 20 years old in Kudat. Males were affected more than 

females in both districts with ratio of 1.2: 1. Phylogenetic analysis revealed that DENV-

1, DENV-3 and DENV-4 sequences from both Sandakan and Kudat are genetically 
related to sequences from Asia and Southeast Asia. The DENV sequences analysis 

showed DENV-1 sequences are dustered to genotype IV, DENV-3 to genotype I, and 

DENV-4 to genotype II. DENV-2 sequences were less than 200 nucleotides, so the 

phylogenetic cluster was not clearly understood. 
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ABSTRAK 

PEREDERAN SEROTIP-SEROTIP VIRUS DENGGI DI SARAH, DAERAH 

SANDAKAN DAN KUDAT. " PA DA 2016 SEHINGGA 2017 

Denggi ada/ah jangkitan virus bawaan nyamuk yang disebabkan o%h virus denggi 
(DENV). DENV adalah RNA bebenang tunggal berderia posit/f yang terke%mpok di 
da/am genus F/av/virus daripada family F/avivlrldae yang mempunya/ 4 serot/p (DENV- 
1, DOW--2, DENV-3 dan DENV-4). Jangk/tan dengg/ berikut dar/pada serot/p yang 
berbeza-beza boleh menyebabkan dengg/ teruk. Sejum/ah 200 sampel serum yang 
pos/ff terhadap ujian pantas denggi yang masing-masing dipero%h daripada Hospital 
Duchess of Kent Sandakan don Hospital Kudat, Sabah diantara Jun 2016 sehingga 
D/sember 2017. Pengenalpast/an serot/p denggl to/ah d/lakukan di Jabatan Patobio%gi 
dan Diagnostik Perubatan, Faku/t/ Perubatan dan Sains Kes/hatan, Univers/t/ Malaysia 
Sabah. Tindak ba/as PCR transkriptase balik secara satu langkah dan PCR bersarang 
d/lakukan menggunakan jujukan-jujukan amyl/mer daripada C-prM. Sebanyak 128 
daripada 200 sampel serum adalah posltlf t/ndak ba/as PCR. Terdapat 62 pesak/t 
merupakan jangk/tan denggl dengan satu serotip dan 66 pesakit lag/ merupakan 
jangk/tan denggl bersama dengan leb/h daripada satu serot/p. Keempat-empat serot/p 
i hingga 4 d/temui beredar di Sandakan dan Kudat, Sabah. DENV-1 ada/ah serotip 
predominan dan DENV-2 ada/ah serot/p yang tldak kerap dicerap di kedua-dua tempat 
kaj/an. Kumpulan Umur jangkitan denggi tert/ngg/ di Sandakan ada/ah 21 hingga 30 
tahun dan d/ Kudat adalah umur 11 h/ngga 20 tahun. Jantina /elaki ada/ah lebih tinggi 
terjangk/t berbanding perempuan di kedua-dua daerah dengan n/sbah 1.21. Darlpada 
analisa filogenetik, keempat-empat jujukan DENV daripada Kudat don Sandakan 
adalah secara genet/k berka/t rapat dengan jujukan-jujukan dar/ Asia dan Asia 
Tenggara. Analisa jujukanjujukan mendapat/ jujukan serot/p DENV-1 d/ke/askan d/ 
dalam genotip IV, DENV-3 di dalam genotip I dan DENV-4 di da/am genotlp II. 
Jujukan jujukan DENV-2 mempunya/ kurang daripada 200 nuk/eot/da, o%h kerana /tu 
kumpulan filogenetlknya adalah tldak d/faham/ secara kese/uruhan. 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

Dengue is a mosquito-borne viral infection caused by dengue virus (DENY). Dengue 

fever (DF) and severe dengue are the most important arthropod-borne viral diseases. 

The global prevalence of dengue cases has been increased in South-East Asia, Africa, 

the Western Pacific and the Americas (Calisher, C. H., 2005; Guzman & Kouri, 2002). 

DENV is a single-stranded positive-sense RNA virus that belongs to the genus F/avivirus 

of the family Flaviviridae with four serotypes (DENV-1, DENV-2, DENV-3 and DENV-4) 

(Twiddy et al., 2003). Infection with one serotype does not confer protection against 

the other three serotypes, and subsequent infections can lead to severe dengue (CDC, 

2014). Dengue is transmitted from one person to another by the bite of mosquitoes 
Aedes aegypti and A. albopictus, which are prevalent throughout the world (CDC, 

2014). 



Symptoms of dengue usually starts 4 to 7 days after the mosquito bite and last 

for 3 to 10 days (CDC, 2014). Infection by one DENV serotype produces a long-term 

immunity to that serotype but not to the other serotypes of the DENVs. Therefor in 
dengue endemic countries, people can be infected more than once over their lifetime 

(CDC, 2015). DENV serotypes 1 to 4 have spread throughout tropical regions 

worldwide. In many places, multiple DENV serotypes are circulating concurrently, 

which may increase the risk for the more severe form of the disease. It has been 

postulated that concurrent infections by multiple dengue virus serotypes may influence 

the clinical expressions of the disease and it is considered as a single major factor for 

the emergence of DHF (Lorono-Pino etal., 1999). 

Dengue clinical manisfestations could include non-specific signs and symptoms 

such as headache, nausea/vomiting, rash, malaise and abdominal pain (Kalayanarooj, 

S., 2011). In addition, dengue patients could also have bleeding manisfestations that 

include petechiae, epistaxis, gum bleeding, melena, hypermenorrhea, hemoglobinuria 

and hematemesis (Kalayanarooj, S., 2011). According to WHO-SEARO (2011) case 

definition, dengue infection is suspected in a patient with high fever with two of the 

following signs and symptoms such as headache, myalgia, arthralgia, rash, retro-orbital 

pain, bleeding manisfestations, positive tourniquet test, leukopenia (WBC <_ 5,000 

cells/mm3), platelet count <_ 150,000 cells/mm3, or haematocrit (Hct) rising 5-10%. 

In Malaysia, the incidence rate of dengue has increased from 72.1 per 100,000 

populations in the year 2001 to 396.4 per 100,000 populations in 2015 (ARSM, MOSTI 

& KKM, 2017). Moreover, the incidence rate in 2016 decreased from 328.3 per 100,000 

populations to 258.9 per 100,000 populations in 2017 (ARSM, MOSTI & KKM, 2017). 

According to the unpublished data from Vector Borne Disease Section, Ministry of 
Health, Malaysia, dengue cases increased from 16,368 in 2001 to 46,171 in 2010 

(Cheah et al., 2014). In 2017,83,849 dengue cases reported with 177 deaths which 

were lower as compared to the year 2016, with 101,357 reported cases and 237 

deaths (ARSM, MOSTI & KKM, 2017). According to Department of Health Sabah in 
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2017 and 2018, Sabah is one of the states in Malaysia that is afflicted with the spread 

of dengue virus with total of 3,668 cases reported in 2016 and 2,560 cases in 2017. 

The diagnosis of dengue can be made serologically by detecting dengue- 

specific IgM and IgG antibodies, which generally appears 7 to 8 days after the onset of 
illness (Parida et a/., 2001). Virus isolation from patient serum collected early in the 

infection can be made in cell cultures. However, virus isolation takes time and the 

success rate may not be high because of presence of virus-antibody complexes 

(Lanciotti et al., 1992). The NS1 antigen assays are useful for the early detection of 
dengue infection in routine surveillance and in the diagnosis of dengue in primary 

health care centres. A study on comparison of NS1 antigen assays and reverse 

transcription-polymerase chain reaction (RT-PCR) during the first three days of fever 

showed that, RT-PCR was more sensitive and specific than NS1 antigen (Pok et al., 

2010). For the control and prevention of DF, it is important to detect and type the virus 

in clinical samples as soon as possible. Assays based on reverse RT-PCR dengue viral 

RNA are rapid, sensitive, and specific for the typing of DENVs (Lanciotti et al., 1992; 

Harris etal., 1998). 

According to Yang et at.. (2014), dengue surveillance systems play an important 

role in monitoring the trends of distribution, spread over time in a place and detect 

epidemics. Nevertheless, according to Department of Health Sabah (2016b), Sandakan 

and Kudat are two major districts in Sabah with total dengue cases of 467 and 11 

respectively in 2015, and increased to 518 and 95 cases in 2016 respectively. The 

informations on dengue serotype and genotype distributions in Sandakan and Kudat 

are scarce as a result it is hampering dengue control. Moreover, the lack of data on 

age and gender trends of dengue infections in both districts might disrupt on dengue 

cases management. Therefore, this study was done to determine the serotype and 

genotype distributions of dengue viruses as well as the age and gender trends of 

dengue cases in both districts during 2016-17 so that it will provide baseline 

informations for future dengue research. 
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