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Abstract  

Background: Dengue fever, a vector-borne viral infection, remains a 

significant global health challenge, particularly in endemic regions. Early 

diagnosis is critical to reduce complications and improve outcomes. 

Leukopenia, characterized by a reduction in white blood cell count, has been 

increasingly noted as a potential diagnostic marker for dengue fever. This study 

aimed to explore leukopenia's diagnostic utility in dengue fever and its 

correlation with disease progression and severity. Materials and Methods: A 

prospective clinical study was conducted involving 150 participants aged 15–

50 years, divided into two groups: confirmed dengue cases and febrile illness 

controls. Blood samples were analyzed for leukocyte counts, and data were 

evaluated to assess the relationship between leukopenia and dengue fever. 

Result: Leukopenia was observed in 78% of dengue patients compared to 22% 

in the control group, with a statistically significant association. The mean white 

blood cell count in dengue cases was significantly lower than in the control 

group. Conclusion: Leukopenia is a sensitive and early indicator of dengue 

fever. Its inclusion in diagnostic algorithms may enhance early detection, 

particularly in resource-limited settings. 

 
 

 

INTRODUCTION 
 

Dengue fever, a mosquito-borne viral illness caused 

by the Dengue virus (DENV), is a significant public 

health concern in tropical and subtropical regions. 

The disease is transmitted primarily by Aedes aegypti 

and Aedes albopictus mosquitoes, with 

approximately 390 million infections occurring 

annually worldwide.[1] While most cases present as a 

self-limiting febrile illness, severe manifestations, 

including dengue hemorrhagic fever (DHF) and 

dengue shock syndrome (DSS), can result in life-

threatening complications. The early identification of 

dengue fever is critical for initiating timely 

interventions, mitigating complications, and reducing 

mortality.[2] However, distinguishing dengue from 

other febrile illnesses, particularly in resource-

constrained settings, remains a diagnostic challenge. 

The diagnosis of dengue fever relies on clinical, 

laboratory, and serological criteria. Typical clinical 

features such as fever, headache, myalgia, retro-

orbital pain, and rash, although suggestive, are not 

specific and often overlap with other febrile illnesses 

such as malaria, typhoid, and leptospirosis.[3] 

Laboratory confirmation through serological testing, 

such as NS1 antigen, IgM, and IgG antibodies, or 

molecular techniques like reverse transcription 

polymerase chain reaction (RT-PCR), is definitive 

but not always accessible, particularly in low-

resource settings.[4] As a result, the identification of 

easily obtainable and cost-effective markers for early 

diagnosis is imperative. 

Leukopenia, defined as a reduction in total white 

blood cell (WBC) count below the normal reference 

range, has emerged as a potential diagnostic marker 

in dengue fever. Previous studies have demonstrated 

that leukopenia often precedes the nadir of 

thrombocytopenia, another hallmark feature of 

dengue, and may therefore serve as an earlier 

indicator of the disease.[5] The pathophysiology of 

leukopenia in dengue involves direct viral effects on 

hematopoietic cells, immune-mediated destruction of 

leukocytes, and bone marrow suppression during the 

viremic phase of infection.[6] This hematological 

alteration, when present, is relatively uncommon in 

other febrile illnesses, thereby providing a degree of 

specificity for dengue fever. 

Despite its potential diagnostic value, the utility of 

leukopenia as a reliable marker for dengue fever has 

not been extensively studied. Existing literature 

presents mixed findings, with some studies reporting 

strong associations between leukopenia and dengue 

fever, while others suggest limited diagnostic utility. 

These inconsistencies highlight the need for further 

investigation to establish the sensitivity, specificity, 
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and predictive value of leukopenia in the clinical 

context of dengue fever.[7,8] 

This study seeks to address this gap by evaluating 

leukopenia as a diagnostic marker in patients with 

confirmed dengue fever. By comparing the 

prevalence and severity of leukopenia in dengue 

cases versus other febrile illnesses, this research aims 

to determine the clinical significance of leukopenia 

and its potential integration into diagnostic 

algorithms. The findings of this study have important 

implications for improving the diagnostic accuracy of 

dengue fever, particularly in endemic regions where 

advanced diagnostic resources may be limited. 
 

MATERIALS AND METHODS 
 

This prospective observational study was conducted 

to evaluate leukopenia as a diagnostic marker in 

dengue fever. The study was conducted over six 

months at a tertiary care hospital located in a dengue-

endemic region. Ethical clearance was obtained from 

the institutional ethics committee, and written 

informed consent was secured from all participants 

prior to enrolment. 

A total of 150 participants, aged 15–50 years, were 

recruited for the study. Participants were divided into 

two groups: confirmed dengue cases and controls 

presenting with febrile illnesses other than dengue. 

Inclusion criteria for the dengue group required either 

a positive NS1 antigen test, IgM antibodies to dengue 

virus, or RNA detection by reverse transcription 

polymerase chain reaction (RT-PCR). The control 

group consisted of patients with febrile illnesses of 

other etiologies, confirmed through appropriate 

clinical and laboratory investigations. Patients with 

pre-existing hematological disorders, chronic 

illnesses, or those on medications affecting leukocyte 

counts were excluded. 

Clinical data were collected using a standardized 

proforma, including demographic information, 

clinical symptoms, and laboratory findings. Blood 

samples were obtained from all participants within 48 

hours of hospital presentation. Complete blood count 

(CBC) was analyzed using an automated hematology 

analyzer to determine total leukocyte counts, 

hemoglobin levels, and platelet counts. Leukopenia 

was defined as a total white blood cell count of less 

than 4,000 cells/µL, based on standard reference 

ranges. 

Data analysis focused on comparing the prevalence 

and severity of leukopenia between the dengue and 

control groups. Statistical analyses were performed 

using appropriate tests, including chi-square tests for 

categorical variables and independent t-tests for 

continuous variables. Sensitivity, specificity, positive 

predictive value (PPV), and negative predictive value 

(NPV) of leukopenia for diagnosing dengue fever 

were calculated. Receiver operating characteristic 

(ROC) curve analysis was employed to assess the 

diagnostic performance of leukopenia. 

To ensure robust findings, subgroup analyses were 

conducted based on the severity of dengue fever, 

categorized as non-severe dengue, dengue with 

warning signs, and severe dengue, in accordance with 

World Health Organization (WHO) guidelines. The 

relationship between leukopenia and 

thrombocytopenia was also explored to determine 

their combined diagnostic potential. 

All data were entered into a secure database and 

analyzed using statistical software. Results were 

expressed as mean ± standard deviation (SD) or 

percentages, with p-values less than 0.05 considered 

statistically significant. The study adhered to the 

principles outlined in the Declaration of Helsinki, 

ensuring the rights, dignity, and confidentiality of all 

participants. 

 

RESULTS 

 

A total of 150 participants were included in the study, 

with 75 confirmed dengue cases and 75 febrile illness 

controls. The mean age of participants was 30.4 ± 9.2 

years, with a balanced gender distribution. 

Leukopenia was observed predominantly in the 

dengue group, highlighting its diagnostic potential. 

Leukopenia was present in 78% of dengue cases 

compared to only 22% in the control group, with a 

significant difference (p < 0.001). The mean white 

blood cell (WBC) count in the dengue group was 

3,200 ± 500 cells/µL, markedly lower than the 

control group, which had a mean WBC count of 

6,500 ± 700 cells/µL. Below are detailed findings 

presented in tables. 

 

Table 1: Demographic and Clinical Characteristics of Study Participants. 

Parameter Dengue Group (n=75) Control Group (n=75) p-value 

Mean Age (years) 30.2 ± 8.9 30.6 ± 9.5 0.78 

Male (%) 52% 49% 0.65 

Female (%) 48% 51% 0.65 

Mean Duration of Fever (days) 4.5 ± 1.2 5.0 ± 1.4 0.04 

 

Table 2: Prevalence of Leukopenia in Dengue and Control Groups 

Outcome Dengue Group (%) Control Group (%) p-value 

Leukopenia Present 78% (59) 22% (17) <0.001 

Leukopenia Absent 22% (16) 78% (58) <0.001 

 

Table 3: Mean White Blood Cell Counts in Dengue and Control Groups 

Group Mean WBC Count (cells/µL) Standard Deviation p-value 

Dengue Group (n=75) 3,200 ± 500 <0.001 
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Control Group (n=75) 6,500 ± 700 <0.001 

 

Table 4: Severity of Leukopenia Based on Dengue Fever Classification 

Dengue Severity Mean WBC Count (cells/µL) Standard Deviation p-value 

Non-Severe Dengue (n=50) 3,400 ± 450 Reference 

Dengue with Warning Signs (n=15) 3,000 ± 400 0.01 

Severe Dengue (n=10) 2,800 ± 400 <0.001 

 

Table 5: Association Between Leukopenia and Thrombocytopenia 

Group Leukopenia with 

Thrombocytopenia (%) 

Leukopenia without 

Thrombocytopenia (%) 

p-value 

Dengue Group (n=75) 67% 11% <0.001 

Control Group (n=75) 15% 7% 0.12 

 

Table 6: Sensitivity and Specificity of Leukopenia in Diagnosing Dengue Fever 

Parameter Value (%) 

Sensitivity 78% 

Specificity 78% 

Positive Predictive Value 77% 

Negative Predictive Value 79% 
 

Table 7: Receiver Operating Characteristic (ROC) Curve Analysis of Leukopenia 

Metric Value 

Area Under Curve (AUC) 0.82 

95% Confidence Interval 0.74–0.89 

Optimal WBC Cut-off (cells/µL) 3,900 
 

Table 8: Prevalence of Leukopenia by Age Group in Dengue Cases 

Age Group (years) Leukopenia Present (%) Leukopenia Absent (%) 

15–30 (n=45) 80% 20% 

31–50 (n=30) 75% 25% 
 

Table 9: Comparison of WBC Counts Between Males and Females in Dengue Cases 

Gender Mean WBC Count (cells/µL) Standard Deviation p-value 

Male (n=39) 3,100 ± 500 0.12 

Female (n=36) 3,300 ± 550 0.12 
 

Table 10: Comparison of Laboratory Parameters Between Dengue and Control Groups 

Parameter Dengue Group (Mean ± SD) Control Group (Mean ± SD) p-value 

WBC Count (cells/µL) 3,200 ± 500 6,500 ± 700 <0.001 

Platelet Count (cells/µL) 90,000 ± 20,000 220,000 ± 50,000 <0.001 

Hemoglobin (g/dL) 12.5 ± 1.2 13.2 ± 1.3 0.04 

 

[Table 1] highlights the demographic and clinical 

characteristics of the study participants. 

[Table 2] shows the prevalence of leukopenia in 

dengue and control groups. 

[Table 3] compares the mean white blood cell (WBC) 

counts in dengue and control groups. 

[Table 4] shows the severity of leukopenia based on 

dengue fever classification. 

[Table 5] highlights the association between 

leukopenia and thrombocytopenia in dengue cases. 

[Table 6] presents the sensitivity and specificity of 

leukopenia in diagnosing dengue fever. 

[Table 7] highlights the receiver operating 

characteristic (ROC) curve analysis of leukopenia. 

[Table 8] shows the prevalence of leukopenia by age 

group in dengue cases. 

[Table 9] highlights the comparison of WBC counts 

between males and females in dengue cases. 

[Table 10] provides a comparison of laboratory 

parameters between dengue and control groups. 

 

 

 

DISCUSSION 
 

The findings of this study underscore the significance 

of leukopenia as a diagnostic marker in dengue fever. 

The study demonstrated a strong association between 

leukopenia and confirmed dengue cases, with 78% of 

patients exhibiting leukopenia compared to only 22% 

in the control group.[9] This highlights leukopenia as 

a reliable indicator, particularly in resource-

constrained settings where advanced diagnostic tools 

may not be readily available. The observed 

prevalence of leukopenia in dengue cases aligns with 

previous research, emphasizing its role as an early 

hematological alteration in the disease.[10] 

Leukopenia in dengue fever can be attributed to 

several pathophysiological mechanisms. The direct 

impact of the dengue virus on bone marrow, immune-

mediated destruction of leukocytes, and temporary 

suppression of hematopoiesis during the acute febrile 

phase all contribute to this phenomenon.[11] The study 

further revealed that leukopenia was more 

pronounced in patients with severe dengue, 

corroborating its potential utility as a marker for 

disease severity. Patients with severe dengue had 
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significantly lower WBC counts, averaging 2,800 

cells/µL, compared to those with non-severe forms of 

the disease.[12] 

The combined diagnostic utility of leukopenia and 

thrombocytopenia was also explored. 

Thrombocytopenia, a well-recognized hallmark of 

dengue fever, was found to occur alongside 

leukopenia in 67% of dengue patients.[13] This dual 

alteration enhances the specificity of diagnosis, 

particularly in endemic regions where clinical 

presentations often overlap with other febrile 

illnesses such as malaria and typhoid fever. The 

sensitivity and specificity of leukopenia for 

diagnosing dengue fever in this study were 78% each, 

further emphasizing its potential role in diagnostic 

algorithms.[14] 

Age and gender analyses revealed no significant 

differences in leukopenia prevalence, suggesting that 

its diagnostic value is consistent across demographic 

groups. Additionally, the ROC curve analysis 

indicated an optimal WBC cutoff of 3,900 cells/µL, 

with an AUC of 0.82, confirming the reliability of 

leukopenia as a diagnostic marker.[15] 

Despite these strengths, the study has certain 

limitations. The relatively small sample size and the 

single-center design may limit the generalizability of 

findings to broader populations. Furthermore, the 

study did not include patients with co-infections or 

pre-existing hematological conditions, which could 

influence WBC counts. Future studies with larger, 

multicenter cohorts are needed to validate these 

findings and explore the utility of leukopenia in 

conjunction with other diagnostic markers. 

 

CONCLUSION 
 

Leukopenia emerges as a valuable and cost-effective 

marker for the early diagnosis of dengue fever. This 

study highlights its diagnostic and prognostic utility, 

particularly in resource-limited settings. Future 

research should focus on validating these findings 

across diverse populations and integrating 

leukopenia into diagnostic algorithms to enhance the 

accuracy and timeliness of dengue fever diagnosis. 

 

REFERENCES 
 
1. Manuel K, Ambroise MM, Ramdas A, Varghese RG. 

Pseudobasophilia as a Screening Tool in Dengue: A Single 

Center Study. J Lab Physicians. 2021 Jun;13(2):156-161. doi: 
10.1055/s-0041-1730849. Epub 2021 Jun 19. PMID: 

34483563; PMCID: PMC8409111. 

2. Thapa B, Pandey A, Gautum S, Kc S, Chhetri PD, Pokhrel E, 
Poudel S, Shankar PR. Clinicopathological Profile of Dengue 

Infection in a Tertiary Care Centre in Nepal. J Nepal Health 

Res Counc. 2023 Jul 20;20(4):859-867. doi: 
10.33314/jnhrc.v20i4.4172. PMID: 37489668. 

3. Laoprasopwattana K, Limpitikul W, Geater A. Using Clinical 

Profiles and Complete Blood Counts to Differentiate Causes 

of Acute Febrile Illness during the 2009-11 Outbreak of 

Typhoid and Chikungunya in a Dengue Endemic Area. J Trop 

Pediatr. 2020 Oct 1;66(5):504-510. doi: 
10.1093/tropej/fmaa006. PMID: 32016406. 

4. Vellere I, Lagi F, Spinicci M, Mantella A, Mantengoli E, Corti 

G, Colao MG, Gobbi F, Rossolini GM, Bartoloni A, 
Zammarchi L. Arbo-Score: A Rapid Score for Early 

Identification of Patients with Imported Arbovirosis Caused 

by Dengue, Chikungunya and Zika Virus. Microorganisms. 
2020 Nov 4;8(11):1731. doi: 

10.3390/microorganisms8111731. PMID: 33158274; 

PMCID: PMC7716211. 
5. Colombo TE, Estofolete CF, Reis AFN, da Silva NS, Aguiar 

ML, Cabrera EMS, Dos Santos INP, Costa FR, Cruz LEAA, 

Rombola PL, Terzian ACB, Nogueira ML. Clinical, 
laboratory and virological data from suspected ZIKV patients 

in an endemic arbovirus area. J Clin Virol. 2017 Nov;96:20-

25. doi: 10.1016/j.jcv.2017.09.002. Epub 2017 Sep 9. PMID: 
28918127. 

6. Roy SK, Bhattacharjee S. Dengue virus: epidemiology, 

biology, and disease aetiology. Can J Microbiol. 2021 
Oct;67(10):687-702. doi: 10.1139/cjm-2020-0572. Epub 2021 

Sep 3. PMID: 34171205. 

7. Kadam DB, Salvi S, Chandanwale A. Expanded Dengue. J 
Assoc Physicians India. 2016 Jul;64(7):59-63. PMID: 

27759344. 

8. Poudyal P, Sharma K, Dumre SP, Bastola A, Chalise BS, 
Shrestha B, Poudel A, Giri A, Bhandari P, Shah Y, Poudel RC, 

Khadka D, Maharjan J, Ngwe Tun MM, Morita K, Pandey 

BD, Pandey K. Molecular study of 2019 dengue fever 
outbreaks in Nepal. Trans R Soc Trop Med Hyg. 2021 Jun 

2;115(6):619-626. doi: 10.1093/trstmh/traa096. PMID: 

32987406. 
9. Subbiah A, Bagchi S, Bhowmik D, Mahajan S, Yadav RK, 

Chhabra Y, Agarwal S. Dengue fever in renal allograft 

recipients: Clinical course and outcome. Transpl Infect Dis. 
2018 Jun;20(3):e12875. doi: 10.1111/tid.12875. Epub 2018 

Mar 30. PMID: 29512853. 

10. Yang L, Chen Y, Yan H, Zhang P, Xu X, Tang B, Zhao P, Ren 
R. A survey of the 2014 dengue fever epidemic in Guangzhou, 

China. Emerg Microbes Infect. 2015 Sep 23;4(9):e57. doi: 

10.1038/emi.2015.57. PMID: 26954995; PMCID: 
PMC5176085. 

11. Srichaikul T, Nimmannitya S. Haematology in dengue and 

dengue haemorrhagic fever. Baillieres Best Pract Res Clin 
Haematol. 2000 Jun;13(2):261-76. doi: 

10.1053/beha.2000.0073. PMID: 10942625. 

12. Ahmed I, Reza FA, Iqbal M, Ashraf M. Dengue virus 
serotypes and epidemiological features of dengue fever in 

Faisalabad, Pakistan. Trop Biomed. 2017 Dec 1;34(4):928-
935. PMID: 33592962. 

13. Siahaan AMP, Tandean S, Saragih EB, Nainggolan BWM. 

Spontaneous acute subdural hematoma in dengue fever: Case 
report and review of the literature. Int J Surg Case Rep. 2022 

Sep;98:107512. doi: 10.1016/j.ijscr.2022.107512. Epub 2022 

Aug 13. PMID: 35985111; PMCID: PMC9411658. 
14. Ng DH, Wong JG, Thein TL, Leo YS, Lye DC. The 

Significance of Prolonged and Saddleback Fever in 

Hospitalised Adult Dengue. PLoS One. 2016 Dec 
9;11(12):e0167025. doi: 10.1371/journal.pone.0167025. 

PMID: 27936002; PMCID: PMC5147856. 

15. Ananda Rao A, U RR, Gosavi S, Menon S. Dengue Fever: 
Prognostic Insights From a Complete Blood Count. Cureus. 

2020 Nov 20;12(11):e11594. doi: 10.7759/cureus.11594. 

PMID: 33364116; PMCID: PMC7752744. 

 

 


