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CLINICAL FEATURES OF DENGUE INFECTION IN HOSPITAL FOR2

TROPICAL DISEASES, THAILAND3
Abstract4

Background: Dengue infection is the common infectious disease in tropical countries5
caused by dengue virus, which has four serotypes (DEN 1, 2, 3 and 4). More data showed6
that dengue has caught worldwide attention due to its severe and fatal clinical outcome.7

This study aimed to describe the difference of clinical features of dengue infection8
between children and adults and among each dengue serotypes in Hospital for Tropical9

Diseases, Mahidol University, Bangkok, Thailand during 2011- 2013.10
Study Design: This study was a hospital-based retrospective. In- patient medical record11

of 50 children and 148 adults with clinical and laboratory confirmed dengue infection and12
admitted to Hospital for Tropical Diseases, Mahidol University, Bangkok, Thailand13

during July 2011- June 2013 were reviewed.14
Results: We found that headache and myalgia/arthalgia were found in most of the cases15

(182/198, 91.9%; 178/198, 89.9%, respectively). Epistaxis and hypermenorrhea were16
more common in children. Retro-orbital pain was more common in adult. The17

spontaneous bleeding tended to be more common in children than adults. DEN2 (48.9%)18
was the most common serotype followed by DEN3 (23.7%), DEN1 (22.2%) and DEN419

(5.2%). Regarding dengue serotypes, subjects infected with DEN1 had more shock,20
hypermenorrhea and epistaxis than others. Lymphadenopathy and rash during febrile21
stage were found in subjects infected with DEN2 only. Subjects infected with DEN422

infection had more retro-orbital pain and petechiae than others.23
Conclusion: The results show secondary dengue infection was most common and the24

most prevalent dengue serotype was serotype 2. Typical symptoms in adult involved retro25
orbital pain, nausea and arthralgia while children might suffer epistaxis and26

hypermenorrhea. We also found that DEN 1 tended to have more mucosa bleeding and27
shock. In DEN 4 infection, subjects had more retro-orbital pain and skin bleeding.28

Introduction29
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Dengue infection is the common infectious disease in tropical countries caused by dengue30
virus, which is a single stranded RNA virus. Aedes aegypti is a mosquito, which can31
transmit the viruses that cause dengue fever confirmed by John Burton and Joseph32

Franklin Siler in 1907 [21]. The symptoms of dengue fever include fever, headache,33
muscle and joint pains, and a characteristic skin rash. The first case report of dengue34

fever is described in a Chinese medical encyclopedia (265- 420AD), which referred it as35
a "water-poison" associated with flying insects [12]. Impact of globalization has led to36

the spread of Aedes aegypti out of Africa during the period between 15th and 19th century37
[38]. In 1977, DENV 1 was introduced, while both DENV 2 and DENV 4 caused38

endemics in 1981 and 13 years later outbreak of DENV 3 occurred [11, 13]. Dengue is39
becoming endemic in more than 125 countries and is currently regarded as a worldwide40

problem [9]. It is estimated that 50 million dengue infections occur annually and up to 3.641
billion people are estimated to live in tropical and subtropical areas, which favor dengue42
viruses transmission [13, 8, 36]. Rapid urbanization in Asia and Latin America is being43
cited as leading causes of endemicity of dengue as crowded urban population facilitates44

the creation of favorable breeding cites for mosquitoes. Dengue infections in Africa45
remain underreported, however, recent outbreaks suggest that substantial parts of the46

continent may be at risk for increasing dengue transmission. More surveillance is needed47
to determine the epidemiology and true incidence of dengue in Africa [9].48

Nowadays, dengue has caught worldwide attention due to its severe and fatal clinical49
outcome [17]. It is estimated that 50 million dengue infections occur annually and50

approximately 2.5 billion people live in dengue endemic countries [49]. In 2007, Gulati51
and Maheshwari published the atypical manifestations of dengue and classified as52

neurological, gastrointestinal, cardiovascular, renal, respiratory, and lymphoreticular53
manifestations [14]. Among them, the common manifestation is encephalopathy with54
ratio of cases per 1000 people with dengue hemorrhagic fever was 177 in Indonesia in55

1975 to 1977 [40], 8 in Thailand in 1995, 5 in Vietnam in 1999 [22, 4]. Other56
manifestations were acute respiratory distress syndrome and acalculous cholecystitis [29].57

Dengue infection was thought to be a disease that mainly affected children. However,58
some studies have reported that the age distribution of this disease has shifted to older59

age groups [36].60
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Therefore, the significance of this study was to describe different clinical manifestations61
of dengue in children and adults. This study aimed to provide clinicians and researchers62
to get better awareness about dengue infection and hope that deeper understanding about63

this disease would help the health care providers and researchers to engage better64
management of dengue infection in the future.65

Materials and Methods66
Study population: This retrospective study was based on Hospital for Tropical Diseases,67

Mahidol University, Bangkok, Thailand during July 2011 to June 2013. We collected68
data from the medical records of dengue patients who were admitted to hospital. The69
inclusion criteria were patients with clinical dengue infection admitted to hospital and70

serological or virological confirmation of dengue infection (positive Dengue IgM, PCR71
for Dengue, Dengue NS1 or increased Dengue antibody titer). The exclusion criteria were72

no medical record available and patients with co-infection. Among them, only 198 that73
met the inclusion and exclusion criteria. The data entry form recorded demographic data,74

medical history, signs of bleeding, laboratory findings, treatment and confirmed75
laboratory results (NS1, PCR and ELISA).76

Definitions: Patient < 18 years of age were considered children and adult were defined as77
≥ 18 years. The clinical diagnosis was classified according to WHO criteria [49], dengue78

fever (DF) was defined as presence of fever and two or more of the following, retro-79
orbital or ocular pain, headache, rash, myalgia, arthralgia, leukopenia, or hemorrhagic80
manifestations (e.g. positive tourniquet test, petechiae; purpura/ecchymosis; epistaxis;81

gum bleeding; blood in vomitus, urine, or stool; or vaginal bleeding) but not meeting the82
case definition of dengue hemorrhagic fever.  Anorexia, nausea, abdominal pain, and83
persistent vomiting may also occur but are not case-defining criteria for DF. Dengue84
hemorrhagic fever (DHF) was defined as Fever lasting from 2-7 days, evidence of85

hemorrhagic manifestation or a positive tourniquet test, thrombocytopenia (≤100, 00086
cells per mm3), evidence of plasma leakage shown by hemoconcentration (an increase in87
hematocrit ≥ 20% above average for age or a decrease in hematocrit ≥ 20% of baseline88

following fluid replacement therapy), or pleural effusion, or ascites or hypoproteinemia.89
Dengue shock syndrome (DSS) defined as all criteria for DHF plus circulatory failure as90
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evidenced by: rapid and weak pulse and narrow pulse pressure (>20mm Hg) or age-91
specific hypotension and cold, clammy skin and restlessness.92

Laboratory test for confirmatory of dengue infection93
The most commonly used method for diagnosing dengue infection is an enzyme-94

linked immunosorbent assay (ELISA) and it was the diagnostic choice [34]. The serum95
samples were taken from the patient and tested for anti-dengue virus IgM and IgG and96

interpreted the ratio of anti-dengue IgM to IgG. If IgM and IgG ratio is more than97
reference cut off value, regarded as primary infection while the secondary infection98
occurs cut off point level become lower [37]. Other laboratory techniques include99

detection of RNA using reverse transcriptase polymerase chain reaction (RT-PCR) and100
viral isolation. These two tests were effective during the first five days of fever [34]. In101

2008, modified nested serotype-specific RT-PCR was developed [25]. Dengue virus non-102
structural protein- 1 (NS1) was initially introduced in year 2000. NS1 is detectable in103

acute phase of both primary and secondary dengue infection [27]. NS1 level in primary104
dengue infection had high around day 4 – 5 in early febrile period, and decreased rapidly105

from day 4–5 onward in secondary dengue infections [8].106
107

Statistical analysis108
Clinical data were described using descriptive statistics such as mean or median109

for continuous variables, and percentage for categorical variables. Clinical features &110
outcome difference of dengue between children (aged <18 years) and adults (aged 18111
years or more) were compared using Chi-square test/ Fisher-exact test for categorical112
variables and T test for continuous variable. For comparing difference among each113

dengue serotype, we used Chi-square test/ Fisher-exact test for categorical variables and114
T test for continuous variable. The level of statistical significance was accepted at p-value115

< 0.05.116
Ethics Committee approval117
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This study was approved by the Ethics Committee, Faculty of Tropical118
Medicine, Mahidol University.119

Results120
Among 198 inpatient medical records of patients with dengue infection, 105 were121

males with ratio of male: female in both children and adults were 1.1:1. Among 50 cases122
of children (aged 2 - 18 years), most of them were >9-18 years (46, 88%). Among 148123

cases of adults (aged > 18 years), the majority of cases in adults were in 19-30 years old124
(88/158, 59.5%), while the minorities of cases in adults (5/158, 3.4%) were above 60125
years old. Most subjects had normal nutritional status 31/52 (62.0%) in children and126

71/148 (48.0%) in adults. There were only 2 (1.4%) obese adults. There were 27 adult127
cases of hypertension with good response to anti-hypertensive.  Aside from this, one128

child and one adult with asthma were reported (Table 1).129
Table 1. Demographic data of subjects by age groups130

131
Characteristics of dengue infection between age groups Dengue fever (DF) was132

the most common clinical diagnosis in both children and adults (72% and 70.3%,133
respectively) Dengue shock syndrome were found in 4 (8%) children and 6 (5.1%) adults.134

General profiles [n (%)] Children (n= 50) Adults (n= 148)
Gender

Male
Female

27 (54.0)
23 (46.0)

78 (52.7)
70 (47.3)

Age (years)
2 – 9

>9 – 18
>18 – 30
>30 – 40
>40 – 50
>50 – 60

>60

4 (8.0)
46 (82.0)

88 (59.5)
36 (24.3)

9 (6.1)
10 (6.8)
5 (3.4)

Nutritional status (by weight for age)
Underweight (<25th %tile)
Normal (25th – 75th %tile)

Overweight (>75th – 95th %tile)
Obese (>95th %tile)

8 (16.0)
31 (62.0)
11 (22.0)

0

49 (33.1)
71 (48.0)
26 (17.6)

2 (1.4)
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From 131 available data, 97% of children and adults had secondary infection. Dengue135
serotype 2 DEN2 (66/135, 48.9%) was the most common serotype in both children and136
adults (44.1% and 50.5%, respectively) followed by DEN3, DEN1 and DEN 4 (23.7%,137

22.2%, and 5.2% respectively) (Table 2).138139
Table 2. Frequency distribution of clinical diagnosis and serotypes of dengue infection140

among children and adult141

142
Regarding signs and symptoms of dengue infection, headache was the most143

common symptom (94% in children and 91.2% in adult), followed by myalgia/arthralgia144
(92% in children and 89.2% in adults) and nausea/vomiting (74% in children and 76.4%145
in adults). There was no difference in clinical manifestations between both groups except146

retro-orbital pain and spontaneous bleeding. Retro-orbital pain was more common in147
adults with odds ratio of 0.46. The spontaneous bleeding tended to be more common in148
children than adults (48% VS 41.2%, respectively), Epistaxis and hypermenorrhea were149

more common in children with odds ratio of 2.63 and 4.20, respectively (Table 3).150
Table 3. Signs and symptoms in each age group151

Children Adults Total
Clinical diagnoses (n = 198)

DF 36/50 (72.0) 104/148 (70.3) 140/198
(70.7)

DHF grade 1 9/50 (18.0) 23/148 (15.5) 32/198 (16.2)
DHF grade 2 1/50 (2.0) 15/148 (10.1) 16/198 (8.1)
DHF grade 3 3/50 (6.0) 5/148 (3.4) 8/198 (4.0)
DHF grade 4 1/50 (2.0) 1/148 (0.7) 2/198 (1.0)

Dengue infection (n = 131)
Primary infection 1/33 (3.0) 3/98 (3.0) 4/131 (3.1)

Secondary infection 32/33 (97.0) 95/98 (97.0) 127/131
(96.9)

Dengue Serotype (n = 135)
DEN 1 12/34 (35.3) 18/101 (17.8) 30/135 (22.2)
DEN 2 15/34 (44.1) 51/101 (50.5) 66/135 (48.9)
DEN 3 6/34 (17.6) 26/101 (25.7) 32/135 (23.7)
DEN 4 1/34 (2.9) 6/101 (5.9) 7/135 (5.2)
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a P-value were calculated using Chi square or Fisher-exact tests152
b for female aged >10 years153

DHF was more common in DEN 2 infection (36.4%), followed by DEN 3, DEN 4154
and DEN 1 (31.2%, 28.6% and 26.7% respectively). There was no case of dengue shock155

syndrome in DEN 4 infection (Table 4).156157
Table 4. Clinical diagnosis of each dengue serotype158

Signs/symptoms
[n(%)]

Children
(n= 50)

Adults
(n = 148)

Odds ratio
(95% CI)

Pa

Headache 47 (94.0) 135 (91.2) 1.51 (0.41-5.53) 0.53
Myalgia/Arthralgia 46 (92.0) 132 (89.2) 1.39 (0.44-4.38) 0.57
Retro-orbital pain 11 (22.0) 56 (37.8) 0.46 (0.22-0.98) 0.04

Facial flushing 12 (24.0) 33 (22.3) 1.10 (0.52-2.34) 0.80
Cough/Runny nose 11 (22.0) 26 (17.6) 1.32 (0.60-2.92) 0.49

Abdominal pain 16 (32.0) 37 (25.0) 1.41 (0.70-2.85) 0.33
Nausea/Vomiting 37 (74.0) 113 (76.4) 0.88 (0.42-1.84) 0.74

Diarrhea 14 (28.0) 55 (37.2) 0.66 (0.33-1.33) 0.24
Hepatomegaly 7 (14.0) 20 (13.5) 1.04 (0.41-2.63) 0.93
Splenomegaly 1 (2.0) 0 4.02 (3.15-5.13) 0.09

Lymphadenopathy 2 (4.0) 1 (0.7) 6.13 (0.54-69.05) 0.10
Rash (fever phase) 3 (6.0) 2 (1.4) 4.66 (0.76-28.73) 0.07
Convalescent Rash 20 (40.0) 46 (31.1) 1.48 (0.76-2.87) 0.25

Shock 4 (8.0) 6 (4.1) 2.06 (0.56-7.61) 0.27
Spontaneous bleeding

Petechiae 6 (12.0) 34 (23.0) 0.46 (0.18-1.17) 0.10
Purpura 1 (2.0) 1 (0.7) 3.00 (0.18-48.87) 0.42

Epistaxis 8 (16.0) 10 (6.8) 2.63 (0.98-7.09) 0.05
Gum bleeding 4 (8.0) 22 (14.9) 0.50 (0.16-1.52) 0.21

Melena 0 1 (0.7) 1.34 (1.24-1.45) 0.56
Hematemesis 2 (4.0) 1 (0.7) 6.13 (0.54-69.05) 0.10

Hematuria 1 (2.0) 1 (0.7) 3.00 (0.18-48.87) 0.42
Hypermenorrheab 7/22 (31.8) 7/70 (10.0) 4.20 (1.28-13.80) 0.01

Clinical diagnoses
[n(%)]

DEN 1
(n = 30)

DEN 2
(n = 66)

DEN 3
(n = 32)

DEN 4
(n = 7)

DF 22 (73.3) 42 (63.6) 22 (68.8) 5 (71.4)
DHF 8 (26.7) 24 (36.4) 10 (31.2) 2 (28.6)

DHF grade 1 4 (13.3) 11 (16.7) 6 (18.8) 1 (14.3)
DHF grade 2 1 (3.3) 9 (13.6) 3 (9.4) 1 (14.3)
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159
Regarding dengue serotypes, subjects infected with DEN1 had more shock160

(10.0%), hypermenorrhea (44.4% in female aged>10 years), and epistaxis (13.3%) than161
others. Lymphadenopathy (3.0%) and rash during febrile stage (3.0%) were found in162
subjects infected with DEN2 only. Subjects infected with DEN4 infection had more163

retro-orbital pain (85.7%) and petechiae (28.6%) than others (Table 5).164
Table 5. Dengue clinical manifestations by dengue serotype165

* for female aged >10 years166
Due to most prevalence of DEN2 in this study, further analysis between DEN2167

and non-DEN2 was done. We correlated clinical manifestations by DEN 2 and non-DEN168

DHF grade 3 2 (6.7) 3 (4.5) 1 (3.1) 0
DHF grade 4 1 (3.3) 1 (1.5) 0 0

Signs/symptoms
[n(%)]

DEN 1
(n = 30)

DEN 2
(n = 66)

DEN 3
(n = 32)

DEN 4
(n = 7)

Total
(n = 135)

Headache 28 (93.3) 61 (92.4) 30 (93.8) 7 (100) 126 (93.3)
Myalgia/Arthralgia 28 (93.3) 58 (87.9) 29 (90.6) 7 (100) 122 (90.4)
Retro-orbital pain 12 (40.0) 24 (36.4) 12 (37.5) 6 (85.7) 54 (40.0)

Facial flushing 9 (30.0) 22 (33.3) 11 (34.4) 3 (42.9) 45 (33.3)
Cough/Runny nose 3 (10.0) 6 (9.1) 4 (12.5) 0 13 (9.6)

Abdominal pain 9 (30.0) 23 (34.8) 8 (25.0) 0 40 (29.6)
Nausea/Vomiting 26 (86.7) 48 (72.7) 28 (87.5) 6 (85.7) 108 (80.0)

Diarrhea 9 (30.0) 25 (37.9) 16 (50.0) 3 (42.9) 53 (39.3)
Hepatomegaly 5 (16.7) 11 (16.7) 1 (3.1) 0 17 (12.6)

Lymphadenopathy 0 2 (3.0) 0 0 2 (1.5)
Rash (fever phase) 0 2 (3.0) 0 0 2 (1.5)
Convalescent Rash 12 (40.0) 27 (40.9) 15 (46.9) 0 54 (40.0)

Shock 3 (10.0) 4 (6.1) 1 (3.1) 0 8 (5.9)
Spontaneous

bleeding
Petechiae

3 (10.0) 9 (13.6) 5 (15.6) 2 (28.6) 19 (14.1)

Purpura 0 1 (1.5) 0 0 1 (0.7)
Epistaxis 4 (13.3) 6 (9.1) 2 (6.3) 0 12 (8.9)

Gum bleeding 4 (13.3) 10 (15.2) 5 (15.6) 0 19 (14.1)
Melena 0 1 (1.5) 0 0 1 (0.7)

Hematemesis 1 (3.3) 1 (1.5) 1 (3.1) 0 3 (2.2)
Hypermenorrhea* 4/9 (44.4) 4/34 (11.8) 4/18 (22.2) 0 12 (19.4)
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2. We found that nausea/vomiting was more common in non-DEN2 than DEN2 infection169
(87.0% vs 72.7%) (Table 6).170

Table 6. Clinical manifestations by DEN 2 and non-DEN 2 infection171

a P-value were calculated using Chi square or Fisher-exact tests172
b for female aged >10 years173

n/a= not applicable174
Discussion175

In this study, the most prevalent age group was >18-30 years, followed by176
>9-18 years. This result was compatible with data from Thai Bureau of Epidemiology in177

2013 showing that most cases of DF and DHF in Thailand were in age 15-24 years,178
followed by 10-14 years with the ratio of DF: DHF of 56.6%: 43.4% (3). The difference179
of national proportion of DF: DHF from our study may be from our institute's policy to180
early admit cases with dengue infection, therefore, DF cases were around 70% of total181

Signs/symptoms [n(%)] DEN 2
(n = 66)

Non-DEN 2
(n = 69)

Odds ratio
(95% CI)

Pa

Headache 61 (92.4) 65 (94.2) 0.75 (0.19-2.9) 0.68
Myalgia/Arthralgia 58 (87.9) 64 (92.8) 0.57 (0.18-1.8) 0.34
Retro-orbital pain 24 (36.4) 30 (43.5) 0.74 (0.37-1.48) 0.40

Facial flushing 22 (33.3) 23 (33.3) 1.00 (0.49-2.05) 1.00
Cough/Runny nose 6 (9.1) 7 (10.1) 0.89 (0.28-2.79) 0.84

Abdominal pain 23 (34.8) 17 (24.6) 1.64 (0.78-3.45) 1.69
Nausea/Vomiting 48 (72.7) 60 (87.0) 0.40 (0.17-0.97) 0.04

Diarrhea 25 (37.9) 28 (40.6) 0.89 (0.45-1.78) 0.75
Hepatomegaly 11 (16.7) 6 (8.7) 2.10 (0.73-6.05) 0.16

Lymphadenopathy 2 (3.0) 0 n/a 0.24
Rash (fever phase) 2 (3.0) 0 n/a 0.24
Convalescent Rash 27 (40.9) 27 (39.1) 1.08 (0.54-2.15) 0.83

Shock 4 (6.1) 4 (5.8) 1.05 (0.25-4.38) 0.95
Spontaneous bleeding

Petechiae 9 (13.6) 10 (14.5) 0.93 (0.35-2.46) 0.89
Purpura 1 (1.5) 0 n/a 0.45

Epistaxis 6 (9.1) 6 (8.7) 1.05(0.32-3.44) 0.94
Gum bleeding 10 (15.2) 9 (13.0) 1.19 (0.45-3.15) 0.73

Melena 1 (1.5) 0 n/a 0.49
Hematemesis 1 (1.5) 2 (2.9) 0.52 (0.05-5.82) 1.00

Hypermenorrheab 4/34 (11.8) 8/28 (28.6) 0.33 (0.09-1.26) 0.12
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cases.  Our results were the same as a previous study about annual incidence rate in South182
China during 2005 - 2011 showing that adults 20 -39 years of age had the highest183

incidence and the vast majority of cases presented with a mild manifestation typical to184
dengue fever [15]. The findings from India about the changing epidemiology of dengue185

showed that the most predominant age group was between 21 – 30 years and it was186
similar to our study [13, 16]. Moreover studies in Brazil and Taiwan also proved the187

same [6, 46]. In contrary to other study, DHF have more prevalent in admitted cases than188
DF in children population between 2-15 years [33]. Most of our subjects were older189
children and adults. As a result, most subjects in our study were secondarily infected190

(96.9%) which was similar to previous study conducted in Chonburi [44].  About 3% of191
adults in this study were primary infection (two DF, one DHF), which was the same as192

previous study [23, 44]. We could not demonstrate dengue severity related to nutritional193
status because only 2 obese adults were found in our study (1 DF and 1 DHF). No death194

was found in our study.195
Dengue serotype prevalence in our study were consistent with national196

dengue in Thailand in 2011 - 2012 showing that serotype 2 was the most prevalent197
followed by DEN 1 and DEN 3. When compared to data in 1994 to 2006 in Bangkok,198
DEN 1 (36%) was the most prevalent serotype, followed by DEN 2 (23%), and DEN 3199

(27%), but there was no significant rate of DHF by serotype [10]. One of the study from200
outside of Bangkok in 2002 mentioned that DEN 2 was most frequent (54.5%) followed201
by DEN 1 (21.2%), DEN 3 (12.1%) and DEN 4 (12.1%) [28]. These finding showed that202
4 dengue serotypes had been circulating in Thailand. DENV 2 (57.1 %) was reported to203

be most common in Singapore followed by DENV 1 (22 %), DENV 3 (17.1 %) and204
DENV 4 (3.8 %) [47]. In Taiwan and Caribbean island, Sint Eustatius, DENV 2 was the205
most dominant serotype [26,48]. Studies from Malaysia showed that DENV 1 (25.53 %)206

was most prevalent followed by DENV 3 (23.40 %), DENV 4 (12.77%) and DENV 2207
(10.64%) [1].208

We found that adults in our study had more retro-orbital pain, nausea and209
arthralgia than children. The spontaneous bleeding was more common in children than210

adults. With more details, children had more epistaxis and hypermenorrhea while adults211
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had gum bleeding and petechiae. Some data reported that children tended to have more212
cough, vomiting, abdominal pain, rash (including convalescent rash), disturbance of213

consciousness and epistaxis than adults, while adults had more myalgia and gum bleeding214
[20].215

Regarding the laboratory parameters in DHF cases in our study, only lowest216
albumin level was significantly higher in children compared to adults. This finding217

reflected the less plasma leakage in children with DHF than that of adult which was the218
same finding as previous study showing that adults had more hemoconcentration,219

thrombocytopenia and increased AST/ALT than children [41]. However, some other220
studies conversely showed more leakage in children than in adults. No difference in these221
parameters between children and adults may be from the majority of children in our study222

were adolescent.223
Regarding dengue serotypes, we found subjects with DEN 1 tended to have224

more mucosal bleeding including epistaxis and hypermenorrhoea, whereas Limkittikul225
reported that rate of bleeding manifestation was less likely found in DEN 1(7.6%) vs226
(25%, 37%, 42.8%) in DEN 2, DEN 3 and DEN 4 respectively. We also found more227

shock in DEN 1and DEN 2 infection, which was similar to previous study showing that 2228
common dengue serotypes with shock were DEN 2 followed by DEN 1 [28]. Another229

study also reported that subjects infected with DEN 2 had significantly more shock and230
internal bleeding, whereas plasma leakage was more common in DEN1 [2].  Laboratory231
parameters in our study showed that lowest of WBC, highest AST and ALT were found232
in non- DEN 2. Previous study found that lowest level of WBC found in DEN 1, while233

the highest was in DEN 3 [28].234
Hospital based study from India showed that among 4 serotypes, only235

abdominal pain and hepatomegaly were significantly different and most predominant in236
DEN 2, which had the same trend in this study [24]. Additionally, lowest237

thrombocytopenia and maximum AST and ALT were found in DEN 2 indicating an238
effect of this serotype to hepatic dysfunction. Limkittikul showed the ratio of DF/DHF in239

DEN 2 was lowest among 4 serotypes indicating more severe of clinical diagnosis on240
DEN 2.241
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In a study in Nicaragua compared clinical manifestations among infants, children and242
adult. Shock, plasma leakage and marked thrombocytopenia were found more in younger243

age especially infants and 5 to 7 years old. Epistaxis, hypotension and anorexia were244
found more in children [19]. However, this study could not demonstrate this finding due245

to less number of younger children.246
There were 10 subjects with dengue shock syndrome in our study. Nine of247

them resulted from secondary dengue infection, which may reflect the hypothesis of248
enhancing antibody. However, there was one exceptional case with primary infection.249250
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