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Introduction
The complex pathogenesis, and Differences in viral 

serotypes in regions different, makes it dif icult for us to 
predict the course of dengue disease especially in assessing 
whether the patient will go into shock or shock repeated 
[1]. The search for prognostic factors feels very important 
in predicting possible cases that evolve into SSD [2]. Many 
studies have been carried out in Indonesia or abroad about 
prognostic factors occurrence of shock in pediatric patients 
with dengue fever dengue (DHF). All previous research using 
the World Health Organization guidelines (WHO) 1997 on the 
management of viral infections dengue [2-13]. SSD mortality 
rate is 7.81% and prevalence still high 15.53% SSD [3] and 
viral infection classi ication latest dengue according to 
WHO guidelines 2011 [14] with the new group of expanded 
dengue syndrome (EDS) is the reason for doing this research. 
Expanded dengue syndrome can be associated with shock in 
dengue [3,14,15].

Disease with dengue infection imperils approximately 
20 million individuals each year in tropical and subtropical 
countries [29]. The mortality rate is around 1% - 2%. The 
range of malady signs is wide, extending from asymptomatic 
or gentle contamination, through shifting degrees of 
thrombocytopenia and vascular spillage that’s ordinary 
of dengue hemorrhagic fever (DHF), to a serious stun 
disorder and multiorgan failure [30]. Different organs can be 
in luenced: liver harm, rhabdomyolysis, myocardial misery, 
and different neurologic and ophthalmologic signs have been 
reported [30]. The case casualty of extreme dengue in Asian 
nations is around 0.5% - 3.5% [31].

Dengue infections are transmitted to people by conta-
minated mosquitoes, basically Aedes aegypti and Aedes 
albopictus [29]. There are four serotypes of the dengue 
infection: sorts 1, 2, 3, and 4. Even though alluded to as 
serotypes, these have been recognized as four diverse species 
having a place in the family Flaviviridae and sort Flavivirus. 

Abstract 

Background: Varied clinical manifestations, complex pathogenesis, and diff erent viral 
serotypes make it diffi  cult to predict the course of dengue disease. Many studies have been 
conducted on the prognostic factors for the occurrence of dengue shock syndrome (SSD), but all 
use the 2017 World Health Organization (WHO) guidelines. 

Aim: This study aims to determine the prognostic factors for the occurrence of SSD based 
on WHO guidelines in 2011. 

Method: Retrospective study using medical record data of pediatric patients aged 
0 to < 18 years with a diagnosis of dengue fever dengue (DHF), SSD, and expanded dengue 
syndrome (EDS) that meet WHO criteria in 2011 at the reputable database from 2017 to 
December 2020. Independent variables, namely gender, age, nutritional status, secondary 
dengue infection, leukopenia, abdominal pain, gastrointestinal bleeding, hepatomegaly, and 
plasma leakage. Shock is the dependent variable. Multivariate analysis using logistic regression 
analysis. 

Results: Subjects who met the study criteria were 145 patients, 52 (35.8%) of whom had 
SSD. Five of 52 SSD patients went into shock during hospitalization. The bivariate analysis yielded 
signifi cant factors including, malnutrition, overnutrition and obesity, gastrointestinal bleeding, 
hemoconcentration, ascites, leukocytes 5,000 mm 3, encephalopathy, enzyme elevation heart, 
and overload. The results of multivariate analysis showed that hemoconcentration variables and 
elevated liver enzymes were factors of SSD Prognosis. 

Conclusion: Hemoconcentration and elevated liver enzymes are prognostic factors for SSD. 
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Contamination with the dengue infection incorporates a wide 
run of appearances. Numerous diseases are asymptomatic. 
Symptomatic dengue comes about in two characterized 
syndromes: dengue fever (DF) and DHF/DSS. Whereas DF 
could be a straightforward, self-limiting febrile ailment, DHF 
could be an extreme and possibly life-threatening condition. 
DHF/DSS is characterized by thrombocytopenia, with the 
resultant hemorrhagic signs; in expansion, there’s expanded 
vascular porousness, coming about in drained intravascular 
volume and stun. Serious, signi icant stun is known to happen 
in extraordinary cases and is related to tall mortality.

Two speculations have been proposed to clarify the 
pathophysiology of DHF/DSS [32]. Agreeing to one hypothesis, 
DHF/DSS is caused by more destructive strains of the dengue 
infection. The other hypothesis proposes that DHF/DSS comes 
about from irregular and overstated have safe reactions – in 
speci ic, the generation of dengue infection cross-reactive 
antibodies – which increases the disease. In essential disease 
with the dengue infection, cross-reactive antibodies that 
need neutralizing action are created. Amid auxiliary disease 
by a distinctive serotype, the dengue infection and non-
neutralizing antibodies shape virus–antibody complexes. The 
Fc parcel of these antibodies tie to FcγRI- and FcγRII-bearing 
cells, coming about in an expanded number of cells being 
contaminated by the dengue virus [33]. This wonder is known 
as an antibody-dependent upgrade and is accepted to play an 
imperative portion within the pathogenesis of shock [33-36].

Patients with extreme dengue pass on dynamically 
declining stun and multiorgan disappointment. The precise 
mechanism of this marvel isn’t completely caught on even 
though it is thought that expanded vascular penetrability 
happens generally due to the breakdown of vascular 
endothelial cells actuated by cytokines or chemical mediators 
[37], as moreover happens in extreme sepsis. It appears that 
a Th1 reaction happens within the, to begin with, few days 
of dengue contamination; this afterward switches over to 
a Th2 reaction, which relates to the improvement of shock 
[38]. TNF-α, interleukin (IL)-2, IL-6, and IFN-γ levels are most 
elevated within the, begin with 3 days of ailment, while IL-10, 
IL-5, and IL-4 tend to seem later [38]. IL-2 and IFN-γ are Th1-
type cytokines, whereas IL-5 and IL-4 are Th2-type cytokines. 
Dengue virus-infected monocytes and endothelial cells have 
been appeared to deliver numerous cytokines, counting 
TNF-α [39,40].

Within the nearness of upgrading antibodies, monocytes 
tainted with dengue infection create TNF-α. TNF-α has been 
appeared to initiate plasma spillage in vitro [42]. Basophils and 
pole cells contaminated with dengue infection create IL-1 and 
IL-6, whereas IFN-γ, IL-2, and TNF-α are moreover delivered 
by virus-speci ic T lymphocytes upon activation [41,43]. 
Lymphocytes tainted with the dengue infection create IFN-α 
and IFN-γ [44], IFN-α levels are higher in patients with DHF, 
although there’s no contrast in its levels in several grades of 
DHF [46]. IFN-γ levels are not distinctive in patients with DF 
and DHF [45].

The variables which put patients at higher hazard of 
creating dengue stun are not clearly distinguished, however. 
DHF/DSS is more likely to happen in infants [46], and the 
elderly [46–48]. Dengue disease too shows up to be more 
serious in females [49]. Serious dengue is more likely to 
happen in patients with a constant ailment such as diabetes 
mellitus or asthma [50,51], even though lack of healthy 
sustenance inclines to numerous irresistible infections it does 
not show up to extend the probability of extreme dengue [52]. 
The serotype of the contaminating infection may impact the 
seriousness of dengue; DEN-1 disease, taken after by DEN-2 
disease, has been detailed to be associated with more awful 
outcomes [53]. There are a few that prove that hereditary 
helplessness (ethnic variation [54], HLA typing [55], etc.) may 
play a part in the improvement of dengue stun, but this has 
not been examined completely.

The purpose of this study was to determine the factors 
prognostic factors in dengue virus infection potential for 
dengue shock syndrome based on 2011 WHO guidelines on 
the management of dengue virus infection.

Method
This study is a prognostic study that is a retrospective 

cohort. The prognostic factors studied, namely gender, age, 
nutritional status, dengue infection secondary, leukopenia, 
abdominal pain, bleeding gastrointestinal tract, hepatomegaly, 
and leakage plasma. This research was conducted in a 
reputable database, data taken from medical records. The 
subjects of this study were children aged 0 - < 18 years with 
a diagnosis of DHF, SSD, and EDS that were treated from 
January 1, 2017, until 31 December 2020. The number of 
samples is calculated using the rule formula of thumb and the 
results obtained 145 subjects. Taking the sample is done by 
consecutive sampling. Variable dependent is dengue shock 
syndrome. Independent variables are gender, age, nutritional 
status, dengue secondary infection, leukopenia, abdominal 
pain, bleeding gastrointestinal tract, hepatomegaly, and 
plasma leakage. The data were processed with the SPSS 
version 14.0 program. Statistical analysis using bivariate 
analysis, analysis multivariate with logistic regression, and 
curve analysis ROC. 

Results
Medical record data are taken from January 1, 2017, 

until December 2020. There are 400 medical data records 
of subjects with dengue virus infection. One hundred and 
nineteen incomplete medical records. One hundred and thirty-
six subjects were excluded because 100 were diagnosed with 
DD, 36 hematology-oncology, and infection. Subjects who met 
the inclusion criteria were 145 subjects, 44 (30.3%) of them 
had EDS (Chart 1).

The characteristic of the patients based on gender are 
mention in Chart 2.
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Medical record data are taken from January 1, 2017, until 
December 31, 2020. There are 400 data medical records 
of subjects with dengue virus infection. One hundred and 
nineteen incomplete medical records. One hundred and thirty-
six subjects were excluded because 100 were diagnosed with 
DD, 36 hematology-oncology, and infection. Subjects who met 
the inclusion criteria were 145 subjects, 44 (30.3%) of them 
had EDS.

The bivariate analysis resulted in several factors signi icant 
prognostic (p < 0.05), namely nutrition poor-less (malnutrition) 
to good nutrition, nutrition over-obesity to good nutrition, 
urinary tract bleeding digestion, hemoconcentration, ascites, 
leukocytes 5000/μL, encephalopathy, elevated liver enzymes, 
and overload. The multivariate analysis used is analysis 
logistic regression. The results of the multivariate analysis 
listed in Table 2 obtained variables with p < 0.05, namely the 
hemoconcentration equation variables, EDS, and increase in 
liver enzymes. The analysis of the ROC results produces the 
equation hemoconcentration and elevated liver enzymes. The 
discriminatory ability of the equation in differentiating those 
predicted to experience dengue shock syndrome is good (area 
under the receiver operating characteristic curve [AUC] 0.818 
with p < 0.01 and 95% CI: 0.750-0.886).

Discussion
The SSD subjects in this study were mostly aged 5 years 

is 71.1%. This can be caused due to [21] more microvascular 
structures and permeability is easier to increase [11]. Female 
subjects with more SSD, ie 48.4% [56]. The immune response 
may be more sensitive to cytokine secretion in girls [6]. 
Kids women may have vascular permeability high intrinsic 
[22]. Huy’s [4] study reported relationship between female 
gender and risk shock is not clearly understood. DHF children 
with malnutrition and overnutrition have a greater risk of 
developing shock or EDS [4,11,23]. The activity of the immune 
system develops by good nutrition, overnutrition, and obesity, 
so that cause increased viral proliferation and more severe 
disease manifestations [1,11,24]. Obesity can exacerbate 
dengue infection due to increased production of white adipose 
tissue which causes increased production of mediators. 

This results in progressive plasma leakage that ends at 
risk of higher SSD [12]. Study Trang, [25] reports there is 
no statistically signi icant relationship between DHF and 
SSD children with malnourished patients, overnutrition, 
and obesity. Abdominal pain experienced by many (63.4%) 
subjects SSDs. Huy’s study shows clear evidence of a 
relationship between abdominal pain and dengue shock [4]. 
Abdominal pain is a marker of splanchnic blood low reduced 
to hypoxia during pre and intra shock [6] and signs of severe 
gastrointestinal bleeding histopathological [8]. This study 
found hepatomegaly in a few (21.1%) subjects’ SSD. 

Huy’s study reports hepatomegaly is strongly associated 
with SSD. Hepatomegaly may be related to strains and viral 
serotypes [1]. Degree of hepatomegaly or liver pain no 
correlation with abnormal liver function. Hepatomegaly is a 
normal response to infection dengue, but it is more related 
to DHF and SSD compared to DD [26]. SGOT increase is most 
possibly caused by monocyte damage. Aminotransferase value 
generally reaches a maximum around the 9th sick day and 
decreases gradually to normal within 2 weeks. Severe dengue 
hemorrhagic fever (SSD) is associated with acute and severe 
liver damage, especially due to massive direct infection of 
hepatocytes and Kupffer cells with minimal cytokine response 
[19].

Fewer SSD subjects (19.2%) experienced Gastrointestinal 
bleeding in the form of hematemesis (15.4%) and melena 
(3.8%). Bleeding will exacerbate the loss of plasma volume due 
to leakage, thereby accelerating the occurrence of shock [1]. 
Bleeding can be caused by platelet dysfunction, vasculopathy, 
and/or coagulopathy [6]. Hematemesis and melena are a 
manifestation of heavy bleeding that is frequently found [26]. 
Hemoconcentration 20% experienced by 98.1% subjects 
SSDs. An increase in hematocrit by 20% proves increased 
vascular permeability, plasma leakage, and is correlated with 
disease severity [1,5,12].

Ascites and pleural effusion on SSD respectively a number 
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Table 1: Laboratory characteristics of research subjects.
Laboratory characteristics of research subjects Total, n (%)

Secondary dengue infection (n = 109) 52 (47.7%)
Hemoconcentration (increased hematocrit 20%) 100 (69%)

Leukocytes < 5000 L 60 (41.4%)
Thrombocytopenia < 100,000 L 125 (86.2%)

Table 2: Multivariate analysis of SSD prognostic factors.
Variable p OR

Hemoconcentration 0.001 40,035
Increased liver enzymes 0.001 21,827
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5.8% and 15.4%. Ascites, pleural effusion, and hemo-
concentration are risk factors or predictor means dengue 
shock. [4,7,21,26,27] Secondary dengue infection experienced 
40.4% of subjects SSDs. This may be due to the role of 
antibody-dependent enhancement in the pathogenesis of SSD 
[4]. Cells T is activated during secondary infection due to the 
interaction of infected monocytes resulting in the release of 
a cascade of cytokines such as interferon-gamma, interleukin 
2, and tumor necrosis factor-alpha. This process will induce 
plasma leakage and lead to shock [21].

SSD subjects who have leukopenia it’s only 25%. Bivariate 
analysis showed a signi icant difference between leukopenia 
and shock, but as a protective factor against shock. Leukopenia 
until mild leukocytosis is always seen near the end of the 
febrile phase. When body temperature drops, Many patients 
have leukopenia due to suppression of Bone marrow [7]. 
Leukopenia reaches its peak just before the fever goes down 
and it’s back to normal 2-3 days after defervescence [28]. 
The number of DHF subjects who experienced EDS was 44 of 
145 (30.3%) subjects. Types of EDS in DHF subjects the most, 
namely an increase in liver enzymes (14.5%), overload (12.4%), 
and encephalopathy (9.6%). Subject SSDs experiencing EDS 
number 34 out of 47. (72.3%) subjects SSD. The most common 
types of EDS in the SSD subject group, namely elevated liver 
enzymes (40.4%), overload (38.3%), and encephalopathy 
(23.4%).

Conclusion
Hemoconcentration (hematocrit increase 20%) and 

elevated liver enzymes are signi icant prognosis factors in the 
occurrence of shock dengue based on multivariate analysis.
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