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Abstract. This retrospective study was conducted to assess the differences in
clinical features between children and adults with dengue hemorrhagic fever/
dengue shock syndrome (DHF/DSS) admitted to Ratchaburi Hospital, Ratchaburi
Province, Thailand. A total of 273 patients with DHF/DSS admitted to Ratchaburi
Hospital during January 2007 to May 2008 were included in the study. The median
age (range) of studied subjects was 16 years (6 months to 62 years) and the ratio
of adults to children was 1.6:1. Forty-eight percent of subjects were 16-30 years
old. The common signs, symptoms and clinical features were: nausea/vomiting
(74.0%), a positive tourniquet test (73.0%), anorexia (67.0%), hemoconcentration
(58.0%), headache (54.0%), abdominal tenderness (43.0%), myalgia (39.0%) and
pleural effusion (20.0%). Children had anorexia, a positive tourniquet test, ab-
dominal tenderness and a convalescent rash more frequently than adults. Children
also had significantly more prominent plasma leakage as shown by lower serum
albumin and sodium and a higher prevalence of pleural effusion, ascites and
shock. Although not statistically significant, the prevalence of bleeding in children
was higher than in adults but more adults needed blood transfusion. This study
provides additional insight into the clinical picture of DHF/DSS in adults and
children and may be beneficial for clinicians caring for these adults and children.
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INTRODUCTION

Dengue infection is one of the most
important mosquito-borne viral diseases
in tropical and subtropical regions of the
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world. The World Health Organization
(WHO) has estimated 2.5 billion people,
two-fifths of the world’s population, are at
risk for dengue and there may be 50 mil-
lion dengue infections worldwide every
year (WHO, 2009). The clinical spectrum
of dengue infection includes asymptom-
atic infection, undifferentiated fever (UF),
dengue fever (DF), dengue hemorrhagic
fever (DHF) and dengue shock syndrome
(DSS) (WHO, 1997).
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Dengue infection has been previously
thought of as a disease mainly of children
(Nimmannitya, 1987). However, recent
reports have shown the age distribution
of this disease has shifted toward adults
(Guzmdn et al, 1990; Rigau-Pérez et al,
2001; Gupta et al, 2006). It is important
that clinicians caring for adults be familiar
with this disease. Unfortunately, informa-
tion about the clinical features of dengue
in adults and age-related differences are
limited. There are only a few reports on
the clinical features of dengue infection in
adults (Wichmann et al, 2004; Kularatne
et al, 2005; Hammond et al, 2005; Kittigul
et al, 2007; Hanafusa et al, 2008; Binh et al,
2009; Wang et al, 2009). Some papers have
compared the clinical features and disease
severity between adults and children
(Wichmann et al, 2004; Hammond et al,
2005; Kittigul et al, 2007; Hanafusa et al,
2008; Binh et al, 2009; Wang et al, 2009).
Nearly all these papers describe dengue
infection as a combination of DF and DHF/
DSS. Since DHF/DSS is more severe than
DF, it should be more useful to describe
DHF/DSS in adults. This study was car-
ried out to determine the clinical features
of DHF/DSS in children and adults and
compare the differences between adults
and children.

MATERIALS AND METHODS

We conducted this retrospective study
at Ratchaburi Hospital (RH), Ratchaburi
Province, Thailand. RH is a regional hos-
pital, providing tertiary medical care. Itis
located approximately 100 km southwest
of Bangkok, the capital of Thailand, and
has approximately 800 beds, including 90
pediatric beds.

The medical records of patients, both
adults (aged > 15 years) and children,
admitted to RH between January 2007
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and May 2008 with a clinical diagnosis of
DHF/DSS were retrieved. Patients who
had no evidence of other infections and
who met WHO criteria for DHF (WHO,
1997), such as fever, hemorrhagic tenden-
cies, thrombocytopenia and evidence of
plasma leakage, were recruited. DHF pa-
tients who had signs of circulatory failure
were classified as having dengue shock
syndrome (DSS).

The sample size of the study popula-
tion was calculated using the formula for a
case-control study based on the data from
a study by Hammond et al (2005) who
found the incidence of clinical shock was
12% in adults and 35% in children. With a
95% confidence level and 95% power, the
sample size for children and adults should
be 92 for each age group. However, to
study the actual proportion of the disease
in each age group, we collected all cases
presenting during the study period.

The demographic data and clinical
features of patients with DHF/DSS were
collected. Descriptive statistics were used
to describe these data. Comparisons of
these data between children and adults
were conducted using a chi-square or
Fisher’s exact test for the categorical vari-
ables. The Student’s t-test was used for
continuous variables that were normally
distributed and the Mann-Whitney U test
was used for the data that were not nor-
mally distributed. All the analyses were
calculated using a 2-tailed p-value < 0.05
as the statistically significant cut-off point.

This study was approved by the Eth-
ics Committee of the Faculty of Tropical
Medicine, Mahidol University.

RESULTS

A total of 273 patients were included
in the study, 105(38.5%) were children
and 168 (61.5%) were adults. The age of
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Table 1
Frequency (%) of primary and secondary dengue infections in children and adults
with DHF/DSS.
Serologic result Children Adults Total p-value®
Primary dengue infection 2 (25.0) 4 (25.0) 6 (25.0) 1.000
Secondary dengue infection 6 (75.0) 12 (75.0) 18 (75.0)
Total 8 (100) 16 (100) 24 (100)
Fisher’s exact test
Table 2
Frequency (%) of clinical symptoms in children and adults with DHF/DSS.

Symptom Children Adults Total p-value?

n=105 n=168 n=273
Nausea/vomiting 83 (79.0) 118 (70.2) 201 (74.0) 0.11
Anorexia 85 (81.0) 97 (58.0) 182 (67.0) <0.001
Headache 54 (51.4) 93 (55.4) 147 (54.0) 0.53
Myalgia 24 (23.0) 81 (48.2) 105 (39.0) <0.001
Abnormal vaginal bleeding 5/42 (11.9) 13/75 (17.3) 18/117 (15.4) 0.61
Hematemesis 16 (15.2) 15 (9.0) 31 (11.4) 0.11
Epistaxis 15 (14.3) 12 (7.1) 27 (10.0) 0.054
Gum bleeding 9 (9.0) 10 (6) 19 (7.0) 0.41
Melena 8 (8.0) 7 (4.2) 15 (6.0) 0.22
Need for blood transfusion 4 (4.0) 12 (7.1) 16 (6.0) 0.25
Retro-orbital pain 8 (8.0) 7 (4.2) 15 (6.0) 0.22
Arthralgia 4 (4.0) 7 (4.2) 11 (4.0) 1.00°

aChi-square test; *Fisher’s exact test

the subjects ranged from 6 months to 62
years. Most of the subjects (48.0%) were
16-30 years old. The median ages of the
children, adults and total study popula-
tion were 11, 22 and 16 years, respectively.
In the children’s group, 63 (60.0%) were
male and 42 (40.0%) were female (male to
female ratio of 1.5:1). In the adults’ group,
93 (55.4%) were male and 75 (44.6%) were
female (male to female ratio of 1.2:1).

A serologic diagnosis using enzyme-
linked immunosorbent assay was per-
formed in only 8 children (7.6%) and 16
adults (9.5%) and primary infection was

774

found in 25% of both children and adults
(Table 1).

Nausea/vomiting, anorexia, headache
and myalgia were the common symptoms
found in both children and adults (Table
2). Unfortunately, only some patients
were examined for specific clinical signs.
Hepatomegaly and abdominal tender-
ness, a positive tourniquet test and a con-
valescent rash were common. Most of the
patients, both children and adults, had a
peak fever >38°C and only 16% of patients
had a fever for 8 days or longer. Among
patients who had a positive tourniquet
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Table 3
Frequency (%) of clinical signs in children and adults with DHF/DSS.

Findings Children Adults Total p-value?
Liver size
<2cm 32/41 (78.0) 13/13 (100.0)  45/54 (83.0) 0.09®
>2cm 9/41 (22.0) 0 9/54 (17.0)
Positive tourniquet test 45/57 (79.0) 21/34 (62.0) 66/91 (73.0) <0.001
Hemoconcentration
(Hct increase = 20%) 66/104 (63.5) 91/168 (54.2) 157/272 (58.0) 0.13
Abdominal tenderness 53/101 (52.0) 52/143 (36.4) 105/244 (43.0) <0.001
Convalescent rash 31/58 (53.4) 11/62 (18.0)  42/120 (35.0) <0.001
Day of positive tourniquet test
< 3 days 19/47 (40.0) 8/23 (35.0) 27/70 (39.0) 0.65
>4 days 28/47 (60.0) 15/23 (65.0) 43/70 (61.0)
Pleural effusion 15/52 (29.0) 5/50 (10.0)  20/102 (20.0) <0.001
Ascites 11/51 (22.0) 3/51 (6.0) 14/102 (14.0) 0.001
Petechiae 14/105 (13.3) 25/168 (15.0)  39/273 (14.3) 0.72
Drowsiness 11/105 (11.0) 4/168 (2.4) 15/273 (5.5) 0.004
Confusion 3/105 (3.0) 3/168 (2.0) 6/273 (2.2) 0.68>
Jaundice 2/105 (2.0) 2/168 (1.0) 4/273 (1.5) 0.64°
Ecchymosis 0 1/168 (1.0) 1/273 (0.4) 1.00°
Shock (DSS) 28/105 (26.7) 10/168 (6.0) 38/273 (13.9) <0.001
Duration of fever
<7 days 89 (85.0) 141 (84.0) 230 (84.0) 0.85
> 8 days 16 (15.0) 27 (16.0) 43 (16.0)
Peak fever
<38°C 22 (21.0) 51 (30.0) 73 (27.0) 0.09
> 38°C 83 (79.0) 117 (70.0) 200 (73.0)

aChi-square test; "Fisher’s exact test

test, only 39% had a positive test before
the fourth day of illness (Table 3). Children
presented more frequently with anorexia,
a positive tourniquet test, drowsiness,
abdominal tenderness, a convalescent
rash, a pleural effusion, ascites and shock
while more adults had myalgia (Tables
2, 3). Although not statistically signifi-
cant, children had a higher prevalence of
bleeding but more adults needed a blood
transfusion (Table 2).

Table 4 shows laboratory findings
in the children and adults subjects. The
comparison between children and adults
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revealed the adults had a significantly
lower median platelet count. Children
had a lower atypical lymphocyte count,
a lower hematocrit, serum sodium, bicar-
bonate, creatinine, albumin and globulin
levels than adults. Children also had
higher potassium and AST levels and a
longer prothrombin time.

Two cases in this study died. The
overall case fatality rate was 0.73%. The
first case that expired was an 8-month-old
female who had fever for 7 days prior to
admission. She presented to the district
hospital with nausea/vomiting, epistaxis,
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Table 4

Laboratory findings in children and adults with DHF/DSS.

Laboratory findings Children Adults p-value?

Highest Het (%) 45.0 (5.27)¢ 46.2 (5.7)° 0.07
n=105 n=168

Lowest Hct (%) 36.2 (4.22)¢ 37.8 (5.35)° 0.006
n=104 n=168

Lowest platelet count (cells/mm?) 46,500 (6,000-153,000)¢ 32,000 (2,900-99,000)¢ <0.001
n=104 n=168

Lowest WBC count (cells/mm?) 2,750 (1,030-8,300)¢ 2,585 (890-8,300)¢ 0.57°
n=104 n=168

Highest percent of atypical lymphocytes (%) 8.0 (0-52)4 13.0 (1-44)4
n=102 n=162 <0.001®

Serum sodium (mEq/1) 132.0 (5.66)° 135.0 (3)° <0.001
n=68 n=116

Serum potassium (mEq/1) 3.7 (0.55)¢ 3.5 (0.58)¢ 0.005
n=68 n=116

Serum bicarbonate (mEq/1) 19.8 (3.9-107.7)4 22.6 (9.9-104.5)4 <0.001®
n=68 n=116

BUN (mg/dl) 12.7 (6.31)¢ 11.5 (4.64)° 0.34
n=29 n=98

Creatinine (mg/dl) 0.7 (0.2-1.3)¢ 0.9 (0.1-9.2)4 0.001°
n=29 n=99

Albumin (g/dl) 2.8 (0.67)° 3.4 (0.58)¢ <0.001
n=26 n=57

Globulin (g/d1) 2.7 (1.2-4.1)¢ 3.2 (2.3-4)° 0.001°
n=26 n=57

AST (IU/1) 173.0 (37-7,480)4 122.0 (15-10,841)4 0.02°
n=27 n=61

ALT (IU/1) 87.0 (33-2,025)4 77.0 (24-3,745)4 0.26°
n=27 n=61

Prothrombin time (seconds) 13.0 (12-33.7)4 11.7 (9-24.6)4 0.002°
n=10 n=22

Partial thromboplastin time (seconds) 38.4 (25.2-73.3)d 37.5 (27.6-56.4)4 0.60°
n=10 n=22

aChi-square test; " Mann-Whitney U test; ‘Mean (standard deviation); ‘Median (range)

gum bleeding, petechiae, hematemesis
and drowsiness. On admission, her he-
matocrit was 35%, her platelet count was
140,000 cells/mm?, her WBC was 3,600
cells/mm? and her atypical lymphocyte
count was 5%. She was then referred to
RH. Forty-five minutes after admission
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to RH, the child developed cardiac arrest.
Resuscitation was performed but was not
successful. She died one hour after admis-
sion due to massive upper gastrointestinal
bleeding.

The second case was a 15-year-old
male who presented with fever for 4 days,
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headache, nausea/vomiting, anorexia, my-
algia, epistaxis, petechiae, hematemesis,
melena, abdominal tenderness, confu-
sion and drowsiness. On admission, his
highest hematocrit was 53.5%, his lowest
hematocrit was 42%, his lowest platelet
count was 11,000 cells/mm?, his lowest
WBC count was 5,670 cells/mm?, his
highest atypical lymphocyte count was
11%, his AST level was 10,841 IU/1, ALT
3,745 1U/1, prothrombin time was 24.6
seconds (control 12.6 seconds), partial
thromboplastin time was 53.7seconds
(control 25 seconds), serum sodium was
136.8 mEq/l, potassium was 7.28 mEq/l,
bicarbonate was 9.9 mEq/l, BUN was 21
mg/dl, creatinine was 2.2 mg/dl, albumin
was 2.4 g/dl, globulin was 3.1 g/dl, blood
glucose was 38 mg/dl, and the dengue
IgM and IgG were both positive. He was
given 3 units of fresh frozen plasma and 10
units of packed red blood cells. He devel-
oped metabolic acidosis, hepatic failure,
renal failure, disseminated intravascular
coagulation and massive upper gastroin-
testinal bleeding. He died 8 hours after
admission.

DISCUSSION

This was a retrospective study de-
scribing the clinical features of DHF based
on WHO'’s clinical criteria (WHO, 1997)
because serologic and virologic testing
to diagnose dengue infection are not
available in most hospitals in Thailand;
the WHO criteria are commonly used
as the only diagnostic methods for DHF.
Although these diagnostic criteria are not
as accurate as virologic or serologic tests,
their accuracy for diagnosing DHF is ac-
ceptable. A study conducted in Thailand
(Srikiatkhachorn et al, 2010) to evaluate
the sensitivity and specificity of the WHO
criteria found the WHO criteria had good
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specificity for diagnosing severe dengue
infection. Only 1% of non-dengue febrile
illness cases met the definition of DHF.
In a study from Vietnam by Phuong et al
(2004), only 85 of 797 children (11%)
clinically suspected of having dengue
infection were proved to be seronegative.
In this study, in addition to the WHO
definition, we also excluded the patients
who had evidence of another infection;
therefore, we expect the accuracy for the
diagnosis of DHF/DSS is high.

Although this was a hospital-based
study, therefore the age-specific inci-
dence of DHF cannot be calculated, it
supports previous reports in the age of
DHEF patients is currently shifting to older
age groups. However, the proportion of
children to adults (1:1.6) is lower than
a report from the Ratchaburi Provincial
Health Office that revealed the age spe-
cific incidences of dengue infection in a
population aged <15 years, 15-24 years
and >24 years were 456.7, 202.6 and 33.9
per 100,000 population, respectively in the
year 2007 and 1,210.7, 659.5 and 91.0 per
100,000 population, respectively, during
the year 2008 (unpublished data).

In this study, we found nausea/vom-
iting, anorexia, headache and myalgia
were the most common symptoms found
among both children and adults with
DHEF/DSS. This finding is fairly consis-
tent with other studies (Wichmann et al,
2004; Hammond et al, 2005; Kittigul et
al, 2007; Hanafusa et al, 2008). We found
myalgia was more common among adults
and anorexia, a positive tourniquet test,
hepatomegaly/abdominal tenderness and
convalescent rash were more common
among children. These findings are simi-
lar to other studies (Wichmann et al, 2004;
Hammond et al, 2005; Kittigul et al. 2007;
Hanafusa et al, 2008). However, we did not
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find a difference in headaches, arthralgia,
nausea/vomiting between adults and chil-
dren. This is different from a study from
Taiwan (Wang et al, 2009) which reported
arthralgia, headaches and gastrointesti-
nal bleeding were more common among
adults. However, it is worth noting that
these studies included all dengue infected
cases (ie, DF and DHF/DSS); therefore, the
results from our study are not comparable
to those studies.

The finding that children had a lower
hematocrit and serum creatinine than
adults may be due to differences in normal
physiology between children and adults.
The finding that children with DHF had
lower serum albumin and sodium levels
and a higher prevalence of pleural ef-
fusions and ascites, suggested children
with DHF have more prominent plasma
leakage leading to shock and metabolic
acidosis. These findings are consistent
with a study by Hammond et al (2005) and
can be explained by higher microvascular
permeability in children (Gamble et al,
2000).

In this study there was a non-sig-
nificantly higher association between
children and the prevalence of bleeding
compared to adults. However, more
adults needed blood transfusions in our
study. These findings suggested adults
may have more severe bleeding compared
to children. These results are similar to
those of other studies (Chan et al, 1995;
Wichmann et al, 2004; Malavige et al, 2006).
The more severe bleeding in adults may
be explained by the significantly lower
platelet count in adults. This study did
not find a link between coagulopathy and
bleeding in DHF since no patient had a
severely prolonged coagulation time.

This study had several limitations
because of its retrospective nature. The
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most important issue is that the diag-
nostic criteria were only clinical-based,
as already discussed. Another issue is
incomplete clinical and laboratory data.
There might be other data that could
explain the findings in this study. For
example, we do not have data regarding
the use of non-steroidal anti-inflammatory
drugs use which could explain the more
severe bleeding in adults. However, this
study does provide additional insight into
DHE/DSS among adults and children and
may be beneficial for clinicians caring for
adults and children.

In summary, this retrospective study
suggests the incidence of DHF in adults
is not low. There were some differences
in clinical features between children and
adults. Children had higher risk of devel-
oping DSS while adults had a higher risk
of developing severe bleeding.
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