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ABSTRACT 

The prevalence of dengue infection has increased markedly worldwide. Dengue shock syndrome (DSS) is a severe 
manifestation of dengue virus infection. Higher mortality of DSS was found in children. This study’s aim was to 
portray prevalence and hemodynamic outcome in children attending the department of pediatric in Dr. Soetomo 
General Hospital. A Descriptive Retrospective study of children aged <15 years old with DSS was performed and 
evaluated from 2013-2016. The samples were divided into 5 groups, aged <1 years old, 1-2 years old, 3-5 years 
old 6-11 years old and 12-15 years old. Data were taken secondarily and calculated with Microsoft Excel 2010. The 
most common findings were prevalence of DSS in 6-11 years old group and mortality rate in <1 years old group.  
This can be seen as in the hemodynamic outcome; the average HR was higher in aged group 1-2 years old while 
RR was higher in group under 1-year-old. Meanwhile, the average blood pressure, PP, and MAP were lower in 
children under 2 years old. The hemodynamic outcome varies on each group based on age. Incidence of DSS 
remained high in older children but mortality rates were high in younger children.  
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INTRODUCTION 

In this era of globalization, as many as 2.5 billion 
people or around 40% of the world's population live 
in areas of risk of dengue fever infection.[1] Dengue 
Hemorrhagic Fever (DHF) is an endemic outbreak 
that occurs in approximately 100 countries 
worldwide.[2] Class III and IV of DHF classification is 
included in Dengue Shock Syndrome (DSS). World 
Health Organization (WHO) estimates that about 50 
- 100 million people were reported to be infected with 
the dengue virus, including about 500,000 cases of 
DHF / DSS per year with a 2.5% Case Fatality Rate 
(CFR) caused by DHF /DSS.[1]. Morbidity and 
mortality rates of dengue cases are more common in 
children. DHF mostly are found in tropical and 
subtropical regions. Indonesia has the highest 
incidence of dengue fever infection in Southeast 
Asia. In 2014, until mid-December recorded dengue 
fever cases in 34 provinces in Indonesia are as many 
as 71,668 people, and 641 of them died.[3] In Dr. 
Cipto Mangunkusumo National Central General 
Hospital Jakarta, there were 37.3% of shock cases 
due to DSS.[4] 

Dengue virus infection can be dangerous and 
cause mortality if it’s not treated properly. This is due 
to the occurrence of hypovolemic shock in patients 
with DSS.[5] The theory of shock is caused by an 
immune complex that causes platelet aggregation 
and complement activation.[6] Platelet aggregation 
leads to Disseminated Intravascular Coagulation 
(DIC) which causes coagulation time to decrease and 
causes bleeding. In addition, platelet aggregation will 
be destroyed by the RES system that will result in the 
occurrence of thrombocytopenia that leads to 
bleeding. Whereas, complement activation will 
produce cytokines that can increase capillary 
permeability causing plasma infiltration.[7] In the case 
of DSS, plasma bleeding and inflammation that 
occurs will affect the body's hemodynamic system. 
Therefore, it is necessary to monitor early 
hemodynamic disorders that happened in patient 
with DSS. In this study, the hemodynamic 
parameters used were Heart Rate (HR), Blood 
Pressure (BP), Pulse Pressure (PP), Mean Arterial 
Pressure (MAP), and Respiratory Rate (RR). 

 

METHODS 

This study used a retrospective descriptive 
method to study the prevalence and hemodynamic 
outcome in DSS patient. The sample in this study 
were DSS patients aged ≤15 years that admitted to 
the Department of Pediatrics of Dr. Soetomo General 
Hospital from 1 January 2013 until 31 December 
2016. The data were collected from the medical 
record center of Dr. Soetomo General Hospital and 
were analyzed using SPSS Statistics 24. The 
inclusion criteria include children aged undr 15 years 
old, diagnosed with DSS in department of Pediatrics, 
Dr. Soetomo General Hospital.  The exclusion criteria 
include uncompleted medical record. 
 
RESULTS 

Despite the higher prevalence of dengue 
infection in Indonesia, in this study shows that the 
total number of patients that has been diagnosed with 
DSS is 44 cases from 2013 until 2016 at Dr. Soetomo 
General Hospital. The cases of DSS showed a 
decreasing trend. The majority of cases occurred in 
2013 following by the mortality. The lowest 
prevalence occurred in 2014 with total number 6 
cases while no mortality was reported in 2016 
(Figure 1.). 

The distribution of age shows that older patients 
(>3 years-old) has higher incidences compare to the 
younger patients (<3 years-old). However, higher 
mortality was found in children under 1-year-old 
(67%) (Table 1.). 

Out of the 44 cases, only 35 cases that included 
in the following because of incomplete data of some 
laboratories’ information in the medical record. The 
clinical and laboratory characteristics at admission 
are shown in Table 2. Patients with DSS were mostly 

women with short duration of hospitalization. In 
addition, pleura effusions and low platelet are more 
likely to be found in patients who presented shock. 
Regarding the hemodynamic outcome (Table 3.), 

data were presented as the mean ± SD (Min-Max). 
This study found only 1 case of DSS in aged under 
1-year-old. The hemodynamic parameter of this 
study was commonly used to assess patient 
condition by clinicians in emergency situation. The 
worst hemodynamic outcome was shown in younger 
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group. The average HR was higher in aged group 1-
2 years old while RR was higher in group under 1-

year-old. The average of blood pressure, PP, and 
MAP were lower in children under 2 years old. 

 

 
 

Figure 1. Prevalence and mortality of Dengue Shock Syndrome in Department of Pediatrics, Dr. Soetomo 

General Hospital from the year 2013 to 2016 
 
 
 

Table 1. Prevalence and mortality of Dengue Shock Syndrome based on aged group 

 

Age (y) Prevalence  
(n) 

  Mortality  
(n, %) 

<1  
3 2 (67) 

1-2  2 1 (50) 

3-5  17 9 (53) 

6-11  18 10 (56) 

12-15  4 1 (25) 

 
 

 
Table 2. General Characteristics, clinical parameters, and laboratory parameters among patients with 

Dengue Shock Syndrome 
 

Characteristics  N N/Median  Interquartile Range 
(IQR)/frequency (%) 

Age  35 5.5 (4-8.25) 

Male 35 16 (45.7) 

Duration of 
hospitalization (days) 

35 3 (1-5) 

Clinical Parameters     

Fever Duration (days) 35 5 (4-5) 

Pleura Effusion 35 18 (51.4) 

GI Bleeding 35 11 (31.4) 

CRT >2 35 17 (48.6) 

laboratory Parameter     

Hemoglobin, g/dL 35 14.4 (12.2-15.4) 

Hematocrit, % 35 42.7 (34.9-45.6) 

WBC, ×103/μL 35 6.72 (5-12.8) 

Platelet count, ×103/μL 35 34 (19-65) 

AST, IU/L 34 445 (191.8-972.8) 

ALT, IU/L 34 124 (70.5-356.8) 
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Table 3. Hemodynamic outcome among patients with Dengue Shock Syndrome 
 

Age 
(y) 

HR 
(beats/min) 

RR 
(breaths/min) 

SP 
(mmHg) 

DP 
(mmHg) 

PP 
(mmHg) 

MAP 
(mmHg) 

<1  
120 50 80 60 20 67 

1-2  
140±28 
(120-160) 

44±19  
(30-57) 

85±7 
(80-90) 

55±21 
(40-70) 

30±28 
(10-50) 

65±12  
(57-73) 

3-5  
131±25  
(96-178) 

38±12  
(24-60) 

89±12 
(70-120) 

62±10 
(50-80) 

28±8  
(20-40) 

71±10  
(57-93) 

6-11 
122±17  
(80-151) 

35±14  
(20-60) 

95±13 
(80-120) 

66±10 
(50-80) 

29±7  
(20-40) 

75±10  
(60-93) 

12-15 
104±30  
(72-132) 

30±2  
(28-32) 

103±6 
(100-110) 

73±6  
(70-80) 

30±10  
(20-40) 

83±3  
(80-87) 

 
 
DISCUSSION 

Data show difference with the Incidence Rate 
(IR) of DHF cases in Indonesia where 2015 has the 
highest IR followed by 2013 and 2014. Meanwhile, 
the lowest CFR occurred in 2013.[8] This can be 
different because the report from Indonesia’s Ministry 
of Health included all age groups and does not 
differentiate data collected from children and adult. 
The report also does not differentiate between 
patients who presented shock and non-shock in 
dengue cases.  

The distribution of age shows that that older 
children have a higher prevalence of DSS. Another 
study also shows patients > 6 years having a greater 
risk of DSS than age ≤6 years.[9] In Haiti, as many as 
85% of children aged 6-13 years have DENV 
antibodies.[10] In Thailand, 55 children aged ≤15 
years were diagnosed with DSS out of 165 children 
diagnosed with dengue.[11] Contradicted with the 
prevalence, the higher mortality was more likely to be 
found in younger children.[12,13] Children 1-5 years of 
age tend to have more severe dengue cases.[14] 
Seventy percent of mortality was reported in children 
<15 years with the highest CFR at age 0-4.[15] This is 
because the younger the child's age, the less 
developed the physiological and anatomical 
functions of the child. The presence of microvascular 
differences at a younger age is more prone to plasma 
leakage compared with older age.[16] In addition, the 
immune system that is not well-developed cause 
healing time to become much longer. The duration of 
immune responses in fighting infection is longer in 
children.[17] 

Patients with DSS were mostly women with 
short duration of hospitalization. In addition, clinical 
fluid accumulation such as pleura effusions was 
commonly found in DSS patient. Low platelet also 
shown in this study. Patients with DSS presented 
more frequently bleeding manifestations, elevated 
liver enzyme, and change in hematocrit leve.l[18-20] 
Regarding the hemodynamic outcome, the results 
showed that most children had an increased HR. The 
average HR was higher in aged group 1-2 years old. 
An increase in heart frequency values occurring 
higher in DSS patients compared with dengue 
patients without shock in children.[18] The respiratory 
rate also increases in the state of shock as a 
compensation of the decrease in oxygen in tissues 
resulting in anaerobic product accumulation resulting 
in PH changes that may cause metabolic acidosis. 
The average RR was higher in group under 1-year-
old and decreasing by age. 

The average blood pressure, PP, and MAP 
were lower in children under 2 years old. lowest 
systolic pressure occurred in children age group of 3-
5 years (70 mmHg) while PP below 20 mmHg was 
found in aged between 1-2 years old. This occurs in 
the defervescence phase (toxic stage) of DSS where 
plasma leakage occurs causing decrease of CO and 
results in shock conditions.[21] In Vietnam, as many 
as 36% of children have a decrease in left ventricular 
systolic function with a <50% ejection fraction.[22] In 
India, as many as 16.7% of children have ejection 
fraction values <50%.[23] The occurrence of cardiac 
dysfunction may be caused by direct damage from 
DENV, the host's own hostile response to the virus, 
decreased myocardial contractility or coronary 
hypoperfusion due to decreased CO.[21,24-26]  

Meanwhile, MAP signifies an indicator of arterial 
pressure of organ perfusion.[27] MAP is associated 
with CO. This association was demonstrated by a 
study of adults with DSS found that Cardiac Output 
declined significantly on day 6 in proportion to MAP 
values. The value of MAP decreased at days 4-6 
(critical phase) of 74-76 mmHg.[18] In this study, the 
lowest number of Mean Arterial Pressure was found 
in 1-5 years old children with 57 mmHg. However, 
most children had normal MAP values. The value of 
MAP is used in regulating the rate and amount of 
intravenous fluids that should be given to the 
patient.[28] Normal MAP is possible because the 
patient has been treated with fluids before being 
referred to Dr. Soetomo General Hospital. Therapy 
with Hypertonic saline solutions (HSSs) 3% and 7.5% 
can rapidly restore MAP versus 250mL of Ringer 
Lactate within an hour.[29] Therefore, all parameters 
need to be considered as a support in determining 
the hemodynamic conditions of the DSS patient. 

Despite the WHO guidelines for identifying DSS, 
shock manifestations and the classification of DHF / 
DSS may differ in different populations with different 
ethnicities. Many literatures suggest that the general 
characteristics of DSS patients do not necessarily 
meet criteria by WHO.[30,31] In some literature it is 
found that the patient may be in a state of shock but 
does not describe a decrease in blood pressure or a 
significant increase in heart rate.[32] Therefore, the 
results obtained in everyday clinical life do not always 
follow the actual theory. It is necessary for the 
doctors to make an accuracy early hemodynamic 
monitoring to provide appropriate therapy for the 
patients. 

This study has several limitations. First, the 
researchers only describe hemodynamic outcome 
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based on clinical parameters without a tool. Second, 
this study cannot describe the cause of mortality in 
patients specifically. Thirdly, this study was 
conducted in a single hospital, which may limit its 
generalizability of the data.  
 
CONCLUSION 

The hemodynamic outcome varies on each 
group based on age. Disease incidence of DSS 
cases remained the highest in older children but 
mortality rates were the highest in younger children. 
Predictors of mortality from DSS were not identified 
in this study. 
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