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ABSTRACT

Plasma leakage, thrombocytopenia, and cytokines play roles in pathogenesis of dengue infection. Thrombocytopenia 
correlates with severity of the disease. Dengue virus infection produces cytokines that stimulate C-Reactive Protein (CRP). 
This study aims to describe the results of CRP and platelet counts with severity of dengue infection in paediatric inpatient at 
Hasan Sadikin Hospital Bandung. This is a descriptive observational study with retrospective, cross-sectional data 
collection in January 1-December 31, 2021 at Hasan Sadikin Hospital. From 32 total subjects, there were 24(75%) non-
severe dengue infections compared to severe dengue 8(25%). Non-severe dengue 19(79.2%), had the most platelet counts 
of 50,000-150,000/L, while platelets count 20,000-50,000/µL was mostly in severe dengue 4/8(50%). CRP value was 
mostly normal (<0.3mg/dl) as many as 18/24(75%) in mild dengue, whereas in severe dengue CRP was mostly high as 
many as 6/8(75%). CRP examination is mostly done in critical phase, both in severe and non-severe dengue. Severe dengue 
infection was found mostly in platelet counts of 50,000-150,000/µL and normal CRP level as many as 14(58.3%). In severe 
dengue infection, platelet counts was found mostly in 20,000-50,000/µL and high CRP (≥0.3mg/dl) as many as 3(37.5%). 
Most cases of dengue fever infections in children at Hasan Sadikin General Hospital in 2021 were of mild severity, with 
platelet counts ranging from 50,000 to 150,000/µL and normal CRP levels. Examinations were typically carried out during 
the critical phase.

Keywords: C-reactive protein (CRP), dengue, infection, platelets

ABSTRAK

Kebocoran plasma, trombositopenia, dan sitokin berperan pada patogenesis infeksi dengue. Trombositopenia berkorelasi 
dengan tingkat keparahan penyakit. Infeksi virus dengue menghasilkan sitokin yang menstimulasi C-Reactive Protein 
(CRP). Penelitian ini bertujuan untuk mengetahui gambaran hasil CRP dan jumlah trombosit dengan derajat keparahan 
infeksi dengue anak yang dirawat di Instalasi Kesehatan Anak Rumah Sakit Hasan Sadikin (RSHS) Bandung. Penelitian ini 
merupakan penelitian obsevasional deskriptif. Pengambilan data secara retrospektif, cross sectional periode 1 Januari-31 
Desember 2021 di RSHS. Dari 32 total subjek, didapatkan infeksi dengue tidak berat 24(75%) lebih banyak dibandingkan 
dengue berat 8 (25%). Kelompok dengue tidak berat paling banyak memiliki jumlah trombosit 50.000-150.000/µL 
sebanyak 19(79,2%), sedangkan pada dengue berat ditemukan jumlah trombosit paling banyak 20.000-50.000/µL 
sebanyak 4/8(50%). Kadar CRP sebagian besar normal (<0,3mg/dl) yaitu sebanyak 18/24 (75%) pada dengue tidak berat, 
sedangkan pada dengue berat didapatkan CRP yang tinggi 6/8(75%). Pemeriksaan CRP banyak dilakukan pada fase kritikal 
baik pada dengue berat maupun tidak berat. Infeksi dengue tidak berat ditemukan paling banyak memiliki jumlah 
trombosit 50.000-150.000/µL dan kadar CRP yang normal sebanyak 14(58,3%). Pada infeksi dengue berat ditemukan 
paling banyak jumlah trombosit 20.000-50.000/µL dan hasil CRP yang tinggi (≥0,3mg/dl), yaitu sebanyak 3(37,5%). Kasus 
infeksi dengue anak di RSUP Hasan Sadikin pada tahun 2021 lebih banyak derajat tidak berat, jumlah trombosit 50.000-
150.000/µL dan kadar CRP normal; pemeriksaan dilakukan di fase kritikal. Kasus infeksi demam berdarah pada anak di 
RSUP Hasan Sadikin pada tahun 2021 sebagian besar tergolong ringan, dengan jumlah trombosit berkisar antara 50.000 
hingga 150.000/µL dan kadar CRP normal. Pemeriksaan biasanya dilakukan selama fase kritis.
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INTRODUCTION 

Dengue infection is a viral infection transmitted by Aedes 
aegypti and Aedes albopictus mosquitoes, commonly 
occurring in tropical climates. This infection is caused by 
one of the four dengue viruses (serotypes). It can cause a 
wide spectrum of symptoms, ranging from mild to 
requiring medical intervention and hospitalization. Severe 
cases can lead to death (1). The World Health Organization 
(WHO) declared dengue infection as a potential threat 
among the top ten diseases in 2019. According to WHO in 
2022, early detection and appropriate medical 
management reduce the mortality rate of severe dengue 

 infection to below 1% (2).

Dengue virus infection triggers an inflammatory process 
that produces cytokines, which are core stimulators of 
acute-phase protein production, including C-Reactive 
Protein (CRP) (3). The elevation of CRP concentration in 
acute inflammatory response varies depending on its 
underlying cause. This variation indicates that the 
production of acute-phase proteins depends on specific 
cytokines and the underlying pathophysiology (4). C-
Reactive Protein is an acute-phase protein synthesized by 
hepatocyte cells within 6 hours after the onset of 
inflammation (5). CRP production is stimulated by 
cytokines, particularly interleukin 6 (IL-6), IL-1, and tumor 
necrosis factor alpha  (TNFα). As an acute-phase protein, 
CRP concentration in plasma can increase by 25% during 
inflammation or infection. The highest concentration of 
CRP is found in serum, with a peak level around ±48 hours 
and a half-life of 19 hours. When inflammation or 
infection subsides, CRP levels decrease exponentially over 

 18-20 hours (3,6).

Diseases that usually cause significant changes in CRP 
levels include infections, burns, trauma, inflammatory 

 diseases, and malignancies (3).Clinically, CRP is commonly 
used as a biomarker for bacterial infections or to monitor 
therapeutic response (3). Research studies have shown 
significantly higher levels of CRP in patients with severe 
dengue compared to non-severe dengue. This indicates 
that CRP levels can reflect the severity of dengue infection 

 (5). CRP testing is not included in the clinical pathway, 
unlike platelet count, which is part of the dengue infection 
clinical pathway at Hasan Sadikin General Hospital. This 
study aims to determine the profile of CRP results and 
platelet count in relation to the severity of dengue 
infection in children at the Pediatric Department of Dr. 
Hasan Sadikin Hospital in Bandung.

METHOD

The study was conducted at Dr. Hasan Sadikin General 
Hospital in Bandung, with the study population consisting 
of all patients treated at the Pediatric Department of RSHS 
with a diagnosis of dengue infection based on ICD-10 
codes [(A90 dengue fever; A91 dengue hemorrhagic 
fever/DHF)] and WHO 2009 criteria during the period of 
January to December 2021. The subjects in this study were 
selected using total sampling, fulfilling the inclusion and 
exclusion criteria. This study was a descriptive research 
with retrospective data collection from medical records 
and the Laboratory Information System (LIS) of the clinical 
pathology laboratory.

Subjects were diagnosed with DHF if they had plasma 
leakage (hemokoncentration, pleural effusion, ascites, 
and/or hypoalbuminemia), and DHF with circulatory 

failure was categorized as dengue shock syndrome (DSS). 
Severe dengue was defined as evidence of plasma leakage 
associated with shock or respiratory distress, severe 
bleeding, or involvement of major organs.

The study subjects were selected based on specific 
inclusion and exclusion criteria. The inclusion criteria 
included pediatric patients aged ≤18 years who were 
admitted to either intensive care or non-intensive care 
units and underwent CRP testing during hospitalization. 
On the other hand, the exclusion criteria consisted of 
dengue-infected patients with bacteremia and 
concurrent bacterial or viral infections, including COVID-
19. Patients with burns, trauma, and inflammatory 
diseases, as well as those with malignancies or Idiopathic 
Thrombocytopenic Purpura (ITP), were also excluded 
from the study. The research data were then presented in 
the form of tables and diagrams to facilitate analysis and 
interpretation.

RESULTS

During the data search period (January 1 - December 31, 
2021), a total of 32 study subjects who met the inclusion 
and exclusion criteria were obtained. The process of 
screening and including the sample population is shown in 
Figure 1. Figure 1 illustrates the screening and inclusion 
process for a study on Dengue infection using ICD-10 
codes. Initially, 116 cases were considered, with 41 
individuals (35.3%) undergoing routine CRP and 
hematological testing. Of these, 32(78.1%) met the study's 
inclusion criteria, while 9(21.9%) were excluded. The 
qualifying participants were further categorized into two 
groups based on infection severity: 8(25.0%) had severe 
Dengue infections, and 24(75.0%) had non-severe 
infections.

Figure 1. Dengue population screening and inclusion

The characteristics of the study subjects are presented in 
Table 1. 

Table 1. Characteristics of study subjects

C-Reactive Protein (CRP) Value and...

 

Characteristics 

Severity Classification of Dengue 

Not severe 
n = 24

Severe 
n = 8

Age 

0-2 years 
2-11 years 
12-18 years 

 
6 (25%) 

13 (54.2%) 
5 (20.8%) 

 
0 (0%) 

7 (87.5%) 
1 (12.5%) 

  

  

Dengue case population based on ICD-10
n = 116

Population examined routine CRP and hematology
n = 41 (35,3%)

Subjects who met the inclusion criteria
n = 32 (78,1%)

Severe dengue infection
n = 8 (25.0%)

Dengue infection is not severe
n = 24 (75.0%)

Exclusion
n = 9 (21,9%)
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Table 1. Characteristics of study subjects

The study included 32 subjects, divided into two groups: 
24 with non-severe Dengue and 8 with severe Dengue. In 
this study, based on the severity classification, it was 
found that there were more cases of non-severe dengue 
infections compared to severe cases. Non-severe dengue 
infections were predominantly found in the 2-11 years age 
group, with 13 out of 24 subjects (54.2%), followed by the 
infant-toddler group (0-2 years) with 6 out of 24 subjects 
(25%), and the lowest in the adolescent group (12-18 
years) with 5 out of 24 subjects (20.8%) (7). Severe dengue 
infections were mainly found in the 2-11 years age group, 
with 7 out of 8 subjects (87.5%). Based on gender, non-
severe dengue cases were more prevalent in males, 
accounting for 79.2%, while severe dengue cases were 
more common in females, accounting for 62.5%. In terms 
of hospital ward type, the majority of dengue cases in 
RSHS were treated in non-intensive care units, both in 
severe and non-severe dengue cases. 

Regarding the distribution of platelet counts, it was found 
that non-severe dengue infections mostly had platelet 
counts ranging from 50,000-150,000/µL, accounting for 19 
out of 24 subjects (79.2%), whereas in severe dengue cases, 
the highest proportion of platelet counts was in the range of 
20,000-50,000/µL, accounting for 4 out of 8 subjects (50%).

In this study, it was found that the majority of CRP values 
were within the normal range, with 18 out of 24 subjects 
(75%) in non-severe dengue cases, while in severe dengue 
cases, 6 out of 8 subjects (75%) had high CRP levels. Based 
on the timing of CRP testing, the results showed that CRP 
testing was mostly conducted during the critical phase 
(days 4-6) in 26 subjects (81.3%), and a higher number of 
subjects had normal CRP levels (17 out of 20, 85%) 
compared to high CRP levels (≥0.3 mg/dL), which 
accounted for 9 out of 12 (75%). 

The distribution of CRP results according to the dengue 
infection phase can be seen in Table 2 and Figure 2.

Table 2. Distribution of CRP results according to dengue 
infection phase

This study categorizes CRP levels into 'Normal' (<0.3mg/dL) 
and 'High' (≥0.3mg/dL) during the febrile, critical, and 
convalescent phases of the disease. Out of 32 subjects, 20 
had normal CRP levels while 12 had high levels. During the 
febrile phase (days 1-3), 15% had normal CRP levels, 
compared to 16.7% with high levels. In the critical phase 
(days 4-6), the majority exhibited elevated CRP levels with 
85% recording normal and 75% high levels. By the 
convalescent phase (days 7-10), CRP levels generally 
normalized, with no participants showing normal levels 
and only one (8.3%) recording high levels.

Figure 2. Distribution of CRP results

Figure 2 visually presents the distribution of C-reactive 
protein (CRP) levels across three phases of Dengue 
infection: febrile, critical, and convalescent. In the febrile 
phase (days 1-3), 15% of cases displayed normal CRP levels 
while 16.7% had high levels, depicted by short bars. During 
the critical phase (days 4-6), a significant shift is noticeable 
with 85% of cases showing normal CRP levels and 75% 
showing high levels, reflected by a dominant orange bar. In 
the convalescent phase (days 7-10), CRP levels typically 
reduce, as indicated by no cases with normal levels and a 
slight 8.3% still showing elevated CRP levels.

The CRP and platelet count results obtained at the same 
time were grouped into several categories. The findings 
showed that in non-severe dengue infections, the majority 
had platelet counts ranging from 50,000-150,000/µL with 
normal CRP levels, accounting for 14 out of 24 subjects 
(58.3%). In contrast, in severe dengue cases, the highest 
proportion of platelet counts was in the range of 20,000-
50,000/µL, with high CRP levels (≥0.3mg/dL), accounting 
for 3 out of 8 subjects (37.5%). The distribution of platelet 
counts and CRP results is shown in table 3. 

Tabel 3. Distribution of platelet and CRP results with the 
severity level of dengue infection

C-Reactive Protein (CRP) Value and...

 
Gender  
Male  
Female  
Hospital Ward 
Intensive care  
Non-intensive care  
CRP 
Normal (<0.3 mg/dL) 
High (≥0.3 mg/dL)  
Platelet Count 
<20,000/µL 
20,000-50,000/µL 
50,000-150,000/µL 

 
 

19(79 .2%) 
5(20 .8%)  

 
0(0%)  

24 (100%)  
 

18(75%) 
6(25%)  

 
2(8.3%) 

3(12.5%) 
19(79.2%) 

 
 

3(37 .5%) 
5(62 .5%)  

 
1 (12.5%) 
7 (87.5%)  

 
2(25%) 
6(75%)  

 
2(25%) 
4(50%) 
2(25%) 

 

Characteristics 

Severity Classification of Dengue 

Not severe 
n = 24

Severe 
n = 8  

 
 

Variables 
Severity Classification of 

Dengue 

Not severe 
n = 24 

Severe 
n = 8  

Platelets <20,000/µL + Normal CRP 
Platelets <20,000/µL + High CRP 
Platelets 20,000-50,000/µL + Normal CRP 
Platelets 20,000-50,000/µL + High CRP 
Platelets 50,000-150,000/µL + Normal CRP

 Platelets 50,000-150,000/µL + High CRP 

 
2 (8.3%) 

0  (0%) 
2 (8.3%) 
1 (4.2%) 

14 (58.3%) 
5 (20.9%) 

 
1 (12.5%) 
1 (12.5%) 
1 (12.5%) 
3 (37.5%) 

0 (0%) 
2 (25%) 

 CRP (mg/dl) 

Normal (<0.3mg/dl) 
n=20 

High (≥0.3mg/dl) 

n=12  

Febrile phase (days 1-3) 3(15%) 2(16.7%)  
Critical phase (days 4-6) 17(85%) 9(75.0%) 
Convalescent phase (days 7-10) 0(0%) 1(8.3%) 

NORMAL (<0.3 MG/DL) HIGH (≥20.3 MG/DL)

1
5

%

0
%

1
6

,7
0

%

7
5

,0
%

8
,3

0
%

8
5

%

Febrile phase (days 1-3) Critical phase (days 4-6) Convalescent phase (days 7-10)
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DISCUSSION

C-Reactive Protein (CRP) is a type of acute-phase protein 
that serves as a clinical marker for evaluating inflammatory 
response as it increases in various pathologies, including 
viral and bacterial infections (8). During inflammation or 
infection, CRP is released by hepatocytes in response to 
cytokine release, such as interleukin (IL)-1, IL-6, and tumor 
necrosis factor alpha (TNFα), by antigen-presenting cells 
like macrophages, lymphocytes, and monocytes. TNFα can 
cause vascular endothelial damage, resulting in vascular 
leakage of plasma into the tissues during dengue infection 
(5,9,10). Several studies have shown increased levels of 
CRP in the early phase to predict the severity of the disease 
in subsequent stages. George et al. conducted a study that 
showed increased levels of CRP in children with dengue 
infection in Indiaa (11). 

Based on the characteristics data, there were more cases of 
non-severe dengue infections, accounting for 24/32(75%), 
compared to severe dengue infections, accounting for 
8/32(25%). This is consistent with a study by Nancy in India, 
which showed that non-severe dengue infections were 
more prevalent, with 115/154(76.6%) cases, compared to 

 severe dengue infections, with 39/154(23.4%) cases (12).
Non-severe dengue infections were most commonly found 
in the 2-11 years age group, accounting for 13/24(54.2%), 
with platelet counts ranging from 50,000-150,000/µL in 
19/24(79.2%) cases, and normal CRP levels in 18/24(75%) 
cases. Based on the distribution of platelet and CRP results, 
the group with platelet counts ranging from 50,000-
150,000/µL and normal CRP levels was the most prevalent 
in non-severe dengue infections, with 14/24(58.3%) cases. 
This is in line with a study by Chen in Taiwan in 2015, which 
found that thrombocytopenia <50,000/µL rarely occurred 
in Dengue fever (DF) cases, but high CRP levels were 
detected in non-severe dengue cases during the febrile 
phase (5). In contrast, in this study, normal CRP levels were 
more common in non-severe dengue cases, with 
17/20(85%), while high CRP levels were more common in 
severe dengue cases, with 9/12(75%). This may be because 
CRP testing was more frequently performed during the 
critical phase. 

In severe dengue infections, the majority of cases were 
found in the 2-11 years age group, accounting for 
7/8(87.5%), with platelet counts ranging from 20,000-
50,000/µL in 4/8(50%) cases, and high CRP levels in 
6/8(75%) cases. Based on the distribution of platelet and 
CRP results in severe dengue, the most prevalent group 
had platelet counts ranging from 20,000-50,000/µL and 
high CRP levels, accounting for 3/8(37.5%) cases. This is 
consistent with a study by Chen on adult dengue infections 
in Taiwan, which found high CRP levels in severe dengue 
cases, with higher CRP levels in severe cases compared to 

 non-severe cases (5).A study by Nancy on pediatric dengue 
infections in India in 2018 also supports Chen's findings and 
suggests that CRP can be used as an early predictor of 
Dengue Shock Syndrome (DSS), with an area under the 
curve (AUC) of 0.958 and a cut-off CRP value of 0.6mg/dL to 
differentiate between severe and non-severe dengue, with 

sensitivity and specificity of 100% and 80% (12). However, 
Lazuardi's study in Indonesia in 2018 found no significant 
relationship between CRP and the severity of dengue (4).

The characteristics of severe dengue cases were more 
common in females and treated in non-intensive care 
units. This is consistent with a study by Hakim in 2012 at 
RSHS, which found that severe dengue cases were more 
prevalent in females aged 2-5 years and treated in the 
Pediatric Intensive Care Unit (PICU) with manifestations of 
DSS, Disseminated Intravascular Coagulation (DIC), and 
encephalopathy, with DSS and DIC being the most common 
causes of death (13). In this study, there was 1/32(3.13%) 
death in a 4-year-old female with DSS, with a CRP level of 
1.00mg/dL, platelet count of 9,000/µL, tested on day 4, 
and high alanine aminotransferase (AST) and aspartate 
aminotransferase (ALT) levels of 11,511mg/dL and 
1,690mg/dL, respectively.

Thrombocytopenia is always one of the criteria used by the 
WHO guidelines as a potential indicator of clinical severity. 
In the WHO 2009 guidelines, thrombocytopenia is defined 
as a rapid decrease in platelet count or a platelet count of 
less than 150,000/µL. The kinetic pattern of platelet count 
during dengue infection shows a significant decrease on 
day 4, and there is a correlation between platelet count and 
bleeding manifestations or disease severity (14). The 
mechanism of thrombocytopenia and bleeding during 
dengue infection is supported by several hypotheses. 
Dengue virus can directly or indirectly affect bone marrow 
progenitor cells, inhibiting their function and reducing the 
proliferative capacity of hematopoietic cells. Dengue virus 
can induce bone marrow hypoplasia during the acute 
phase of the disease. Additionally, infection induces 
platelet consumption due to intravascular coagulation, 
leading to DIC, platelet destruction due to increased 
apoptosis, lysis by the complement system, and 
involvement of antiplatelet antibodies (15,16). A study by 
Aidi in Indonesia in 2021 on the relationship between 
platelet count and CRP levels in dengue patients found an 
average platelet count of <100,000/μL and an average CRP 
level of <1mg/dL, with no correlation between platelet 
count and CRP levels in dengue patients (17). 

The limitations of this study include its retrospective 
nature, which resulted in a limited number of subjects due 
to CRP testing being performed only on patients 
considered severe upon admission to the hospital, and 
limited research variables based on the available data.

In conclusion, this study found that the majority of 
pediatric dengue cases at RSUP Hasan Sadikin in 2021 were 
non-severe, with the highest prevalence in the 2-11 years 
age group, platelet counts ranging from 50,000-
150,000/µL, and normal CRP levels. Testing was performed 
during the critical phase.

For future research, a prospective study design is 
recommended to obtain a more comprehensive 
understanding of the research outcomes. Increasing the 
number of subjects and research variables would provide a 
more comprehensive picture.

115C-Reactive Protein (CRP) Value and...
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