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 Background: The escalating incidence of dengue cases in 

Surabaya, Indonesia, underscores the imperative to comprehend 

the hematology profiles and disease severity in pediatric patients 

affected by dengue virus infections (DVI). As the prevalence of 

DVI continues to surge, understanding the nuanced clinical 

manifestations becomes paramount for effective management and 

mitigation of the disease burden. Objective: This study aimed to 

characterize the hematology profiles and the disease severity of 

dengue virus infections (DVI) among pediatric patients 

hospitalized at Dr. Soetomo General Academic Hospital, Surabaya, 

Indonesia throughout 2019. Material and Method: A 

retrospective descriptive cross-sectional study was conducted 

using secondary data from medical records. Pediatric patients aged 

six months to 18 years were enrolled. A total sampling method 

comprised 67 patients meeting the inclusion criteria. Result: 

Severe thrombocytopenia was most commonly observed in dengue 

hemorrhagic fever (DHF) III cases (36.4%), while leukopenia was 

predominant in DF cases (42.2%). High hematocrit levels were 

more prevalent in DHF III cases (27.3%), and high hemoglobin 

levels were most frequently identified in DHF II and DHF III cases 

(33% in each case). Significant differences in DVI severity were 

observed in platelets and hemoglobin levels (p=0.0002 and 

p=0.0066, respectively) but not in leukocyte and hematocrit levels. 

Conclusion: Mild thrombocytopenia was prevalent in Dengue 

Fever (DF), while severe thrombocytopenia was most prevalent in 

Dengue Hemorrhagic Fever (DHF) grade III. Leukopenia was 

prominent in DF patients, and platelets and hemoglobin levels 

varied across severity of DVI. These findings provide insights for 

improved clinical management and diagnostic criteria refinement. 
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Highlights 

1. Dengue virus infections exhibit a spectrum of clinical manifestations, ranging from 

asymptomatic cases to severe disease, with the potential for fatalities if not managed 

effectively. 

2. Hematology factors significantly contribute to the severity of dengue virus infection. 

 

 

BACKGROUND 

The number of dengue cases has been steadily increasing over time. According to the World Health 

Organization (WHO), there were 5.2 million cases of dengue fever in 2019, with 658,301 cases in 

Southeast Asia (Chong, et al., 2023; World Health Organization, 2023). Dengue is an arboviral illness, 

with around 40% of the worldwide population at risk of contracting the disease, particularly in the 

tropical and subtropical parts of the world (Laily, et al., 2020; Wardhani, et al., 2023).  Recently, in 

2019, there were 138,127 cases of dengue in Indonesia. In Surabaya, the incidence of dengue 

hemorrhagic fever (DHF) in 2019 was 9.56 per 100,000 population, with 277 cases (Minister of Health 

of The Republic of Indonesia, 2019; Surabaya City Health Office, 2020). The dengue virus causes 

Dengue Virus Infection (DVI). This virus has four serotypes: DENV-1, DENV-2, DENV-3, and 

DENV-4 (Mikhael, et al., 2022). Clinical manifestations of dengue virus infections range from 

asymptomatic to severe disease, potentially leading to fatalities if not appropriately managed. 

Symptomatic cases are categorized as dengue fever (DF), dengue hemorrhagic fever (DHF), dengue 

shock syndrome (DSS), and expanded dengue syndrome (World Health Organization, 2022). Dengue 

virus infections include primary and secondary infections, with latter infections often associated with 

bleeding, circulatory failure, and Dengue Shock Syndrome (DSS) (Marvianto, et al., 2023). 

Diagnosing dengue requires laboratory testing to confirm the diagnosis alongside clinical symptoms. 

Patients with DHF may exhibit thrombocytopenia, leukopenia, increased hematocrit, and increased 

hemoglobin (Silitonga, et al., 2020; World Health Organization, 2022). A previous study reported that 

dengue patients showed higher levels of hemoglobin and hematocrit from day 3 to day 8 (p <0.001), 

lower white blood cell counts from day 2 to day 5 (p <0.001), and lower platelet counts from day 3 to 

day 8 (p <0.001) (Chaloemwong, et al., 2018). However, another study showed no correlation between 

average white blood cell count and the clinical severity of dengue virus infection on the third and 

fourth day of fever but did find a correlation between average platelet count and hematocrit with 

clinical severity in pediatric patients on the fourth day of fever (Aini, et al., 2016). 

  

 

OBJECTIVE 

 

This study aimed to explore the complete blood count profile and severity grading of dengue virus 

infections among patients hospitalized in the pediatric inpatient ward at Dr. Soetomo General Academic 

Hospital, a tertiary hospital in Surabaya, Indonesia, during the year 2019. Information regarding this 

matter might significantly contribute to healthcare professionals to enhance response for DVI 

management in pediatric patients. 

 

 

MATERIAL AND METHOD 

 

 This cross-sectional descriptive study utilized secondary data collected through medical records of 

children aged six months to 18 years admitted with a new suspected DVI at the Department of Pediatrics 

of Dr. Soetomo General Academic Hospital, Surabaya, Indonesia, from January to December 2019. 

Participants were included if the medical records assigned the International Classification of Diagnosis 

(ICD)-10 code A90-A91 (“Dengue fever [classical dengue]” and “Dengue hemorrhagic fever,” 

respectively) during hospitalization. A total sampling of 67 pediatric patients aged six months to 18 

years were included. The case definition, clinical diagnosis, and management of dengue fever in 

children were based on the World Health Organization (2022) guidelines. They were categorized as 

dengue fever and dengue hemorrhagic fever (DHF) I, II, III, and IV. The diagnosis of dengue fever was 
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confirmed based on relevant and consistent clinical information. Patients were excluded when they had 

no supporting serological confirmation for DVI. Data regarding Hb levels, Hct, WBC, platelet count, 

and the severity of DVI were obtained from the medical records. Chi-square or Fisher’s exact test was 

employed to analyze differences in hematology parameters across different grades of DVI severity. 

Statistical significance was determined if p<0.05. All statistical analyses were conducted using the IBM 

SPSS Statistics for Mac, version 26.0 (IBM Corp., Armonk, N.Y., USA). Data were visualized using 

GraphPad Prism ver. 9 software for Mac. 

 

 

RESULT 

 

A total of 310 pediatric patients were admitted to Dr. Soetomo General Academic Hospital, Surabaya, 

Indonesia, during the study period. Only 67 patients fulfilled the inclusion and exclusion criteria, 

comprising 42 males (63%) and 25 females (37%). The predominant age group was 6 to under 12, 

encompassing 36 patients (54%). Regarding the clinical severity of dengue virus infection among those 

patients, the most prevalent manifestation was Dengue Fever, observed in 23 patients (34%), followed 

by Dengue Hemorrhagic Fever (DHF) I (30%), DHF III (16%), and DHF II (15%) while the least 

common presentation was DHF grade IV, documented in 3 patients (5%) (Table 1). 

 

 

Table 1. Characteristic of pediatric DHF sample patients at Dr. Soetomo General Academic Hospital. 

Surabaya, Indonesia, from January to December 2019. 

Characteristics Total 

Age  

  6 month - <6 years 10 (15%) 

  6-<12 years 36 (54%) 

  12-18 years 21 (31%) 

Sex  

  Male 42 (63%) 

  Female 25 (37%) 

Severity  

  Dengue Fever 23 (34%) 

  Dengue Hemorrhagic Fever I 20 (30%) 

  Dengue Hemorrhagic Fever II 10 (15%) 

  Dengue Hemorrhagic Fever III 11 (16%) 

  Dengue Hemorrhagic Fever IV 3 (5%) 

 

 

Based on the platelet count, mild thrombocytopenia was most commonly found in Dengue Fever (DF) 

cases, with the highest severity level (14, 73.7%). Severe thrombocytopenia was most frequently 

encountered in cases of Dengue Hemorrhagic Fever (DHF) grade III (8, 36.4%). Regarding the 

leukocyte count, leukopenia was most prevalent in cases of DF (19, 42.2%) (Fig. 1-A). DHF grade I (1, 

33.3%) and DHF grade III (2, 66.7%) had leukocytosis (Fig. 1-B). Regarding hematocrit levels, high 

hematocrit was most frequently observed in cases of DHF grade III (5, 27.3%) (Fig 1-D). Based on 

hemoglobin levels, normal hemoglobin was most commonly found in cases of DHF grade III (6, 33.3%) 

(Fig 1-C). There were significant differences in platelets (p=0.0002) and hemoglobin (p=0.0066) levels 

across different severity of DVI (Table 2). 
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Table 2. Complete blood count based on the DVI severity. 

Complete blood count 

Severity 

DF DHF I DHF II DHF III DHF IV 
p-

value† 

Platelets      

0.0002* 

  Normal 3 (100%) 0 0 0 0 

  Mild thrombocytopenia 14 (73.7%) 5 (26.3%) 0 0 0 

  Moderate thrombocytopenia 5 (21.7%) 9 (39.1%) 4 (17.4%) 3 (13.0%) 2 (8.7%) 

  Severe thrombocytopenia 1 (4.5%) 6 (27.3%) 6 (27.3%) 8 (36.4%) 1 (4.5%) 

Leukocyte      

  Leukopenia 19 (42.2%) 12(26.7%) 6 (13.3%) 6 (13.3%) 2 (4.4%) 

  Normal 4 (21.1%) 7 (36.8%) 4 (21.1%) 3 (15.8%) 1 (5.3%) 

  Leukocytoses 0 1 (33.3%) 0 2 (66.7%) 0 

Hematocrit      

  Low 4 (33.3%) 4 (33.3%) 1 (8.3%) 2 (16.7% 1 (8.3%) 

  Normal 18 (42.9%) 12(28.3%) 6 (14.3%) 4 (9.5%) 2 (4.8%) 

  High 1 (7.7%) 4 (30.7%) 3 (23.1%) 5 (38.5%) 0 

Hemoglobin      

  Low 2 (22.2%) 4 (44.4%) 0 2 (22.2%) 1 (11.1%) 

  Normal 20 (50.0%) 12 (30.0%) 4 (10.0%) 3 (7.5%) 1 (2.5%) 

  High 1 (5.6%) 4 (22.2%) 6 (33.3%) 6 (33.3%) 1 (5.6%) 

†Chi-square or Fisher’s Exact Test 

*Significant differences (p<0.05) 

 

DISCUSSION 

Across new pediatric patients with suspected DVI in Dr. Soetomo General Hospital, we identified that 

dengue fever (34%) was the most prevalent grade of severity, followed by DHF I (30%), DHF III (16%), 

DHF II (15%), and DHF IV (5%). Following the natural progression of the disease, cases of suspected 

DVI were identified based on a comprehensive clinical history of the presence of fever during the third 

to seventh days. Dengue Fever (DF) 's higher prevalence than Dengue Hemorrhagic Fever (DHF) can 

be attributed to several factors, including variations in host susceptibility, viral strain characteristics, 

and the complex interplay of immune responses. Factors such as individual immunity, previous 

exposure to different dengue virus serotypes, and variations in vector competence among mosquito 

populations may contribute to the predominance of DF over DHF. Additionally, environmental and 

socio-economic factors and healthcare infrastructure can influence the transmission dynamics and 

clinical outcomes, leading to a higher incidence of the milder form of the disease, highlighting regional 

context as an essential consideration for public health management (Guillena, et al., 2013). This study 

revealed mild thrombocytopenia was most prevalent in DF. In line with these findings, previous studies 

highlighted that normal platelet counts and mild thrombocytopenia are commonly seen in laboratory 

tests of DF patients (World Health Organization, 2022). Severe thrombocytopenia was found in one DF 

(4.5%) patient. This might correlate with the severity of clinical symptoms, possibly influenced by co-

infections or underlying conditions that were not documented in the medical records. Severe 

thrombocytopenia was most commonly found in pediatric patients with DHF grade III (36.4%) (Giri, 

et al., 2016).  

Previous retrospective studies have shown that less than 20,000 cells/mm3 platelet counts were present 

in pediatric DHF patients. In line with these findings, prior research confirmed that dengue patients 

typically experience thrombocytopenia, making them more susceptible to bleeding (Laoprasopwattana, 

et al., 2017). This condition occurs due to platelet destruction and dysfunction resulting from cytokine 

storms. There were significant differences in platelet levels across different severity of DVI (Buntubatu, 

et al., 2017). 

This investigation revealed a predominant occurrence of leukopenia in DF (42.2%) patients, with the 

lowest prevalence observed in DHF grade IV (4.4%). These findings are consistent with the prior studies 

indicating that most DVI patients exhibit leukopenia (Yanti, et al., 2021; Wisanti, et al., 2022). 
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Figure 1. Hematology parameters across varying DVI severity (A–D). 
 

 

 

 

 

 



6 Salsabila et al.: Hematology of Children with DVI 
 

 

Journal homepage: https://e-journal.unair.ac.id/MBIO/                                                       

 

Leukopenia is attributed to bone marrow suppression, stemming from either direct viral infection or 

the indirect impact of proinflammatory cytokines. Its peak is typically reached just before fever 

subsidence, with a return to normal levels within 2-3 days after defervescence (Masihor, et al., 2013). 

Notably, this study identified leukocytosis in three patients, potentially linked to a urinary tract infection 

in one patient. Elevated leukocyte counts are indicative of a systemic inflammatory response, with 

leukocytosis also associated with bacterial infections, typically manifesting as mild to moderate 

increases (11,000 - 30,000/μL) (Riley & Rupert, 2015; Lorensia, et al., 2016). 

Hemoconcentration is a recognized phenomenon associated with complement activation in dengue 

patients, particularly through C3a and C5a, which can enhance immune cell chemotaxis and 

inflammatory responses, potentially causing plasma leakage (Bhatt, et al., 2021). However, this study 

did not observe a significant difference in hemoconcentration. Most pediatric dengue patients with 

normal hematocrit levels exhibited this condition, with the highest severity observed in DF at 42.9% 

and the lowest in DHF grade IV at 4.8%. Similarly, prior studies by Hidayat, et al., (2021) reported 

predominantly normal hematocrit levels, which can be influenced by factors such as intravenous fluid 

administration before referral to a referral hospital like Dr. Soetomo General Academic Hospital, 

Surabaya. In this study, twelve patients recorded sequentially low hematocrit levels, likely indicating 

severe bleeding based on decreasing platelet counts. The normal or low hematocrit values may be 

attributed to bleeding or anemia, affecting the red blood cell count and consequently influencing the 

hematocrit value (Kusdianto, et al., 2021). 

In dengue infection, heightened hemoglobin levels, typically due to hemoconcentration resulting from 

plasma leakage, are well-documented (Ralapanawa, et al., 2018). This study reveals a significant 

difference in hemoglobin levels. However, most pediatric dengue patients with normal hemoglobin 

concentrations displayed this condition. The investigation identified that the highest prevalence of 

normal hemoglobin levels was evident in pediatric patients with DF at the most severe classification 

(50%), contrasting with the lowest prevalence observed in DHF grade IV cases (2.5%). These findings 

aligned with earlier research where hemoglobin assessments predominantly reported normal levels 

(Vebriani, et al., 2016; Hidayat, et al., 2021). The observed variation may be attributed to the influence 

of rapid fluid administration in hospital settings (Rosenberger, et al., 2016). Identifying nine patients 

with low hemoglobin levels in this study was noteworthy. These results substantiated the notion that 

hemoglobin levels had parallel alterations in hematocrit values and, in severe cases, indicated bleeding 

and anemia (Handayani, et al., 2022). 

 

Strength and limitations 

Investigating dengue virus infections (DVI) among pediatric patients at a tertiary hospital of Dr. 

Soetomo General Academic Hospital in Surabaya in 2019 was challenging. The study's reliance on 

secondary data from medical records meant that the researchers were distanced from directly observing 

outcomes. This constraint underscores the need for a cautious interpretation of the results, recognizing 

the inherent limitations of using pre-existing medical records. Furthermore, the study grapples with 

constraints in the methodology related to blood sample collection. The limit of acquiring blood samples 

only once hindered the ability to fully capture the dynamic changes in hematology profiles over time. 

A continuous and longitudinal data collection approach would be more appropriate to provide a more 

comprehensive and nuanced understanding of these profiles. This would allow for a more accurate 

representation of the fluctuations in hematology parameters, contributing to a richer comprehension of 

the disease progression within specific timeframes. Additionally, the study faces challenges in 

determining the duration of fever, relying on patients' self-diagnosis. This introduces an element of 

subjectivity and potential variability in reporting, affecting the precision of the data related to the 

duration of fever in the analysis. In summary, while the study endeavors to shed light on the hematology 

aspects and severity of DVI in pediatric patients, it is crucial to acknowledge and consider these 

limitations in interpreting findings. Recognizing these constraints is fundamental in ensuring a balanced 

and informed understanding of the implications and applications of the research outcomes. 
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CONCLUSION 

Mild thrombocytopenia was predominant in Dengue Fever (DF). In contrast, severe thrombocytopenia 

was most prevalent in Dengue Hemorrhagic Fever (DHF) grade III, which corresponds with the 

escalating severity of dengue virus infection and accelerated shock events. Leukopenia was prominent 

in DF patients. There were significant differences in platelets and hemoglobin levels across different 

severity of DVI. However, no significant differences were observed between leukocyte and hematocrit 

with the seriousness of DVI. Overall, these findings contribute valuable insights into the hematology 

manifestations of pediatric dengue infections, paving the way for enhanced clinical management and 

diagnostic criteria refinement. 
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