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Background: The neutrophil-to-lymphocyte ratio (NLR) is a potential marker for predicting dengue severity, yet its use in pediatric populations 

remains under-researched. This study aimed to determine the optimal cutoff value of NLR for predicting the severity of dengue infection in 

children under 14 years in India. Material and Methods: Retrospective data collection was conducted for this observational study over 1 year, 

from May 2023 to April 2024. Sixty-three children aged 14 years or younger with confirmed dengue fever were included, excluding those with 

chronic illnesses or immunodeficiencies. NLR on days one and five of hospitalization was noted and associated with the Severity of dengue 

fever. For analysis, chi-square test, independent t-tests, and the Area under the Receiver operating characteristic (ROC) curves were applied. 

Results: Enrolled children had a mean (SD) age of 6.1 (3.5) years, with 57.1% being males. On day one, the mean (SD) NLR for mild dengue, 

moderate dengue, and severe dengue were 1.64 (1.60), 1.81 (1.22), and 1.61 (0.87) respectively (p=0.882). On day five, these values were 1.34 

(1.34), 1.29 (0.71), and 1.14 (0.53) respectively (p=0.719) without any significant difference. NLR had an AUC of 0.632 (95% CI: 0.487 to 

0.777) for day one and 0.477 (95% CI: 0.389 to 0.661) for day five (p=0.074, not significant). Conclusion: In conclusion, NLR did not 

significantly differ with dengue severity in the pediatric population during the observed period and was not a statistically significant predictor 

of dengue severity. 
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INTRODUCTION 
 

Dengue fever (DF) is one of the most common viral diseases 

transmitted by mosquitoes in humans. Annually, around 50 

million dengue infections are reported, with the highest 

burden reported in South Asia.[1] Not only has it increased 

incidence, but it also carries a high fatality rate, making it a 

significant health issue.[2] 

Dengue fever can occur in any age group, but the 5-15 years 

age group remains the frequently affected age group, with 

high mortality in children under 5.[3] The Indian subcontinent 

accounts for one-third of global dengue infections.[1] 

Moreover, data remain underreported in India due to a lack 

of laboratory confirmation of cases, with an overall 

seroprevalence rate of 56.9%.[4] 

Conventionally, it was classified into four categories of 

―classical dengue fever, non-classical dengue fever, dengue 

hemorrhagic fever, and dengue shock syndrome‖. However, 

this conventional classification lacks association with disease 

severity, management protocols, and specialized care in 

hospitals. Because of this, the World Health Organisation 

(WHO) established a new classification, dividing dengue 

into non-severe (with or without warning signs) and severe 

cases.[5] The same has been adopted by the ―National 

Guidelines for Clinical Management of Dengue Fever‖ and 

categorized into mild, moderate, and severe.[6] Such 

classification enabled better triage of patients, leading to 

improved management and better outcomes, and reducing health 

care costs.[5] 

Identification of illness severity remains significant in the health 

care setting, where milder cases of dengue fever can be managed 

in the outpatient department (OPD), with hospitalization required 

only for severe cases.[5] 

For prediction of DF severity, studies have found clinical 

markers in the form of the presence of secondary infection, 

kidney disease, hepatic involvement, diabetes, or being 
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children,[7] and biochemical markers – aspartate 

aminotransferase, alanine aminotransferase, C-reactive 

protein, IL-8, decreased albumin levels, or vascular cell 

adhesion protein one and syndecan 1.[8] In addition, the 

neutrophil-lymphocyte ratio (NLR) is a novel marker 

routinely performed in healthcare laboratories and has 

proven to be a prognostic biomarker in various infections, 

cardiovascular diseases, cancers, and inflammatory 

diseases.[9] The ratio of neutrophil to lymphocyte count is 

affected in dengue fever. 

There is a notable gap in the literature regarding the use of 

NLR to predict dengue severity.[9] Thus, the present study 

was conducted with the aim of assessing the role of NLR in 

predicting the severity of dengue according to the new WHO 

classification, which may allow for a more targeted approach 

and earlier identification of disease severity, thereby defining 

further clinical strategies for managing patients. The 

objectives of the study were to determine the cut-off value of 

NLR for predicting DF severity. 

 

MATERIALS AND METHODS 

An observational study was conducted after ethical approval 

from the Institutional Ethical Committee from May 2023 to 

April 2024, comprising 1 year, in a tertiary care setting in 

India. Patient data were collected retrospectively. 

Inclusion criteria 

Children aged 14 years or younger hospitalized with dengue 

fever, having positive test results of non-structural antigen-1 

(NS1) or immunoglobulin IgM assay, were included in this 

study. 

Exclusion criteria 

Children who had chronic renal failure, malignancy, chronic 

liver diseases, and pre-existing immunodeficient status. 

Sample size: Based on the results of a previous study by 

Prayon KM et al,[9] where NLR had a sensitivity of 75.6% 

and a specificity of 38.4% for predicting dengue severity, the 

sample size calculation for the present study was found to be 

56 cases with 25% precision, 80% study power, and an alpha 

value of 5%. To further reduce the margin of error, 63 

patients were enrolled in the study. 

A venous blood sample was tested for complete blood count 

on day one of hospitalization and repeated on day five. 

Analysis was performed using a Sysmex Five-Part Analyzer 

(XS series, Japan) with Fluorescent Flow Cytometry. It 

reported total leucocyte count, absolute neutrophil and 

lymphocyte counts, and NLR. 

National guidelines for the clinical management of Dengue 

were used, with clinical cases classified as mild, moderate, 

or severe.[6] Mild cases of Dengue were without any warning 

signs, which were managed at home or in the OPD with 

follow-ups. Those cases had only fever, with normal platelet 

counts, without evidence of capillary leakage or other 

complications or comorbidities. At the same time, moderate 

cases of Dengue had warning signs or a comorbidity. Warning 

signs were in the form of bleeding manifestations, abdominal 

pain, lethargy, persistent vomiting, syncope, accumulation of 

clinical fluid, liver enlargement, or a decrease in the platelet 

count with an increase in hematocrit. It required close monitoring 

under hospitalisation, by regular sample collections every 6 

hours, and the patient was under observation. These were 

considered comorbid cases; any patient on steroids, 

immunosuppressants, or anticoagulants was also regarded as 

comorbid, but such cases were excluded from the study. Severe 

cases of Dengue included cases that had bleeding or had shock 

or had involvement of the organs in the form of 

dyselectrolytemia, acidosis, impaired consciousness, increased 

GST or ALT more than 1000 IU per litre, which required tertiary 

level care management in the hospital. The detailed organ 

involvement features are attached as Supplementary file I. 

Statistical analysis: Data were analyzed as shown in [Figure 1]. 

 

RESULTS 

In the study cohort of 63 children, the mean (+ SD) age was 6.1 

(+ 3.5) years. There were 36 (57.1%) males and 27 (42.9%) 

females. [Table 1] describes the clinical and laboratory 

parameters of the study cohort. 

Based on the severity of dengue fever, there were 16 cases of 

severe dengue, 28 of mild, and 19 of moderate. Demographic and 

clinical characteristics were associated with dengue severity 

[Table 2]. The mean age was comparable across groups (p = 

0.591). Gender distribution was also statistically similar, with 

males comprising 23.8% in the mild group, 19.0% in the 

moderate group, and 14.3% in the severe group (p = 0.806), while 

females constituted 20.6%, 11.1%, and 11.1% respectively. 

Hemoglobin levels were not significantly different among the 

groups: 11.2 g/dL, 11.9 g/dL, and 11.5 g/dL in mild, moderate, 

and severe cases, respectively (p = 0.485). Platelet counts showed 

a trend toward significance, with the mild group at 112.5 × 10⁹/L, 

and the moderate and severe groups at 71.7 × 10⁹/L and 90.7 × 

10⁹/L, respectively (p = 0.051). On day one, the mean (SD) NLR 

for mild dengue, moderate dengue, and severe dengue were 1.64 

(1.60), 1.81 (1.22), and 1.61 (0.87), respectively (p=0.882). On 

day five, these values were 1.34 (1.34), 1.29 (0.71), and 1.14 

(0.53) respectively (p=0.719) without any significant difference. 

The ROC curve analysis yielded an AUC of 0.632 (95% CI: 

0.487 to 0.777) for day one and 0.477 (95% CI: 0.389 to 0.661) 

for day five, according to which NLR was not found to be 

statistically significant to predict the severity of DF (p=0.074). 

[Figure 2] 

 

Table 1: Demographic, clinical and hematological parameters of the study population 

Variables Study population (n=63) 

Age (years) 6.1 (3.5) 

0-5 28 (44.44%) 

6-10 26 (41.27%) 

>10 9 (14.29%) 

Male 36 (57.1%) 

Female 27 (42.9%) 
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Hemoglobin (gm/dl) 11.5 (1.9) 

Platelet count (× 109/L) 95 (57) 

NLR on day 1  

Mean (SD) 1.69 (1.32) 

Median (IQR) 1.42 (0.73) 

Range 0.22 - 8.80 

NLR on day 5  

Mean (SD) 1.27 (0.79) 

Median (IQR) 1.30 (0.91) 

Range 0.27 - 5.53 

SD: standard deviation, IQR: Interquartile range, NLR: Neutrophil to lymphocyte ratio. 

 

Table 2: Comparison of patient parameters with severity of dengue infection. 

Variables Mild (n=28) Moderate (n=19) Severe dengue (n=16) p- value 

Age (years) 6.6 (3.8) 5.6 (3.5) 5.7 (3.1) 0.591 

Male 15 (23.8%) 12 (19.0%) 9 (14.3%) 0.806 

Female 13 (20.6%) 7 (11.1%) 7 (11.1%) 

Hemoglobin (gm/dl) 11.2 (1.9) 11.9 (1.8) 11.5 (2.1) 0.485 

Platelet count (×109/L) 112.5 (0.63) 71.7 (19.3) 90.7 (67.8) 0.051 

NLR on day 1 1.64 (1.60) 1.81 (1.22) 1.61 (0.87) 0.882 

NLR on day 5 1.34 (1.34) 1.29 (0.71) 1.14 (0.53) 0.719 

NLR: Neutrophil to lymphocyte ratio. Independent t-test. 

 

 
Figure 1: Statistical analysis. Data normality was assessed by 

Shapiro-Wilk test. Statistical significance: p< 0.05. SPSS: 

Statistical package for Social Sciences, IBM manufacturer, 

Chicago, USA, ROC: receiver operating characteristic curve, 

AUC: area under the curve. 

 
Figure 2: ROC curve for NLR on day 1 and day 5 for 

differentiating dengue severity. 

 

Supplementary file I: Organ Dysfunction in Severe Dengue 

Organ/System Manifestations 

Nervous System Febrile seizures in young children Encephalopathy Encephalitis/aseptic meningitis 
Intracranial haemorrhages/thrombosis Subdural effusions Mononeuropathies/polyneuropathies/Guillain- Barré Syndrome 

Transverse myelitis 

Gastrointestinal System Hepatitis/fulminant hepatic failure Acalculous cholecystitis 
Acute pancreatitis 

Hyperplasia of Peyer’s patches Acute parotitis 

Kidney Acute renal failure 

Hemolytic uremic syndrome (HUS) 

Heart Conduction abnormalities 

Myocarditis 

 Pericarditis 

Lungs Acute respiratory distress syndrome (ARDS) 
Pulmonary haemorrhage 

Musculoskeletal System Myositis with raised creatine phosphokinase (CPK) 

Rhabdomyolysis 

Lymphoreticular System Infection-associated haemophagocytic syndrome 
IAHS or Haemophagocytic lymphohistiocytosis (HLH) 

Idiopathic thrombocytopenic purpura (ITP) Spontaneous splenic rupture 

Lymph node infarction 

Eye Macular haemorrhage 
Impaired visual acuity Optic neuritis 

Others Post-infectious fatigue syndrome Depression 

Hallucinations Psychosis Alopecia 
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DISCUSSION 

The present study is significant because it was conducted on 

children and aimed to assess the utility of NLR in predicting 

Dengue severity. Severe cases of Dengue in children may 

need hospitalization, and their early identification and 

prediction may allow for better management.[9-11] 

Overall, our study results were negative in determining NLR 

as a predictor of Dengue severity. At a cut-off level of 1.435, 

we found that the AUROC for NLR was 0.632 on day one 

and 0.477 on day five, with p-values not statistically 

significant. 

Among other studies conducted on children, Prayon KM et 

al,[9] found that among 584 children with dengue, high NLR 

was present in 255 (43.7%) and normal NLR in 329 (56.3%). 

In corroboration, they also found that NLR was not 

significantly associated with dengue severity (p = 0.88). At 

the cut-off value of 1.97, NLR demonstrated a sensitivity of 

75.6% and a specificity of 38.4% for predicting dengue 

severity.[10] Deshapande et al,[11] also found no statistical 

correlation between dengue severity and NLR among 100 

children with dengue, of whom 42% had high NLR. To date, 

only these two studies have assessed the utility of NLR as a 

marker of severity, thereby negating its significant role in 

predicting dengue severity. 

However, in addition to studies conducted on children, NLR 

has been used in adults, where it is a useful predictor. Navya 

PT et al,[12] reported that the mean values of NLR in dengue 

fever were 2.47±1.32, in dengue haemorrhagic fever were 

1.013±0.8, and in dengue shock syndrome were 0.41±0.18 

(P=0.02). NLR showed a diagnostic accuracy of 63% to 

predict dengue severity, with sensitivity of 77.8%, specificity 

94.4%, PPV 77.8%, and NPV 33.3%. 

In another study of adult patients with dengue, Yuditya DC 

et al,[13] showed a negative correlation between NLR and 

dengue severity (r = -0.733, P = 0.000). Similarly, in the 

study by Irmayanti et al,[14] the mean NLR was 2.19 in grade 

I DHF (n=52) and 0.80 in grade II DHF (n=44), indicating a 

significant association between NLR and dengue severity (p 

<0.01). 

These differences may be because the severity of dengue in 

children may not be reflected in changes in blood cell counts. 

Moreover, this shows that dengue presents differently in 

children compared to adults. While children may be 

asymptomatic or experience multiple symptoms at once, 

adults typically report muscle pain, retro-orbital pain, nausea, 

and joint pain as the most common symptoms. In children, 

vomiting and skin rashes are more common. These distinct 

clinical features in children suggest that their immune 

systems respond differently—possibly because they have not 

developed immunity to the virus's various serotypes, leaving 

them more susceptible.[15] 

Limitations: The primary limitation of our study was the 

small sample size resulting from recruitment at a single 

center. However, as dengue is an epidemic disease in this 

region, the expected number of patients cannot be predicted 

in a defined study period. Secondly, the children's nutritional 

status was not addressed. Lastly, the follow-up and 

outcomes, including detailed patient management and 

mortality/discharge status, were not reported in the study. 

 

CONCLUSION 

In conclusion, the neutrophil-to-lymphocyte ratio showed no 

meaningful differences across severity levels in DF in the 

pediatric population, suggesting it may have limited value as a 

standalone marker for differentiating disease severity. Broader, 

multicenter research is warranted to clarify whether and how 

NLR might contribute to clinical assessment in children with 

dengue. 

 

Financial support and sponsorship 
Nil.  

 

Conflicts of interest  
There are no conflicts of interest. 
 

REFERENCES 

1. Sinha B, Goyal N, Kumar M, Choudhary A, Arya A, Revi A, et al. 

Incidence of lab-confirmed dengue fever in a pediatric cohort in 

Delhi, India. PLoS Negl Trop Dis 2022;16(4):e0010333. 

2. Jain S, Mittal A, Sharma SK, Upadhyay AD, Pandey RM, Sinha S, 

et al. Predictors of Dengue-Related Mortality and Disease Severity 

in a Tertiary Care Center in North India. Open Forum Infect Dis. 

2017;4(2):ofx056. 

3. Khan MdAS, Al Mosabbir A, Raheem E, Ahmed A, Rouf RR, 

Hasan M, et al. Clinical spectrum and predictors of severity of 

dengue among children in the 2019 outbreak: a multicenter hospital-

based study in Bangladesh. BMC Pediatr 2021;21:478. 

4. Ganeshkumar P, Murhekar MV, Poornima V, Saravanakumar V, 

Sukumaran K, Anandaselvasankar A, et al. Dengue infection in 

India: A systematic review and meta-analysis. PLoS Negl Trop Dis 

2018;12(7):e0006618. 

5. Ajlan BA, Alafif MM, Alawi MM, Akbar NA, Aldigs EK, Madani 

TA. Assessment of the new World Health Organization’s dengue 

classification for predicting the severity of illness and the level of 

healthcare required. PLoS Negl Trop Dis 2019;13(8):e0007144. 

6. Ministry of Health and Family Welfare, Government of India. 

National Guidelines for Clinical Management of Dengue Fever 

2023. Available from 

https://ncvbdc.mohfw.gov.in/Doc/National%20Guidelines%20for

%20Clinical%20Manag 

ement%20of%20Dengue%20Fever%202023.pdf [Accessed May 

2023]. 

7. Tsheten T, Clements ACA, Gray DJ, Adhikary RK, Furuya-

Kanamori L, Wangdi K. Clinical predictors of severe dengue: a 

systematic review and meta-analysis. Infect Dis Poverty 

2021;10:123. 

8. Moallemi S, Lloyd AR, Rodrigo C. Early biomarkers for prediction 

of severe manifestations of dengue fever: a systematic review and a 

meta-analysis. Sci Rep 2023;13(1):17485. 

9. Prayon KM, Oncog AS. Absolute neutrophil counts and neutrophil 

to lymphocyte ratio as early predictive markers of dengue severity 

among children admitted in Governor Celestino Gallares Memorial 

Hospital: a 5-year retrospective study. Acta Scientific Paediatrics 

2022;5(7):37-45. 

10. Pribadi MI, Umma HA, Siregar R. Neutrophil-lymphocyte ratio as 

an indicator of recovery phase in children with dengue fever. Trends 

Pediatr 2025;6(1):25–32. 

11. Deshapande VB, Dinakara N, Somashekar C, Kartheeka MG, 

Revanna R, Meda P. Absolute neutrophil counts and neutrophil to 

lymphocyte ratio as predictive markers of dengue severity among 



Acta Medica International ¦ Volume 13 ¦ Issue 1 ¦ January-April 2026 

 

266 

Neeraj Kumar, NLR as a Predictor of Dengue Severity in Indian Children 
 

 

children. Int J Pediatr Neonatol 2024;6(2):74-6. 

12. Navya PT, Begum R, Thajudeen AS, Hussain MA, Vijayashree 

R. Navigating the haematological maze: unraveling the role of 

NLR and PLR as predictors of dengue severity- a cross-

sectional study from Southern India. JCDR 2024;18(3):EC23-

EC26. 

13. Yuditya DC, Sudirgo I. The relationship between the 

neutrophil-to-lymphocyte count ratio (NLCR) and the severity 

of dengue infection in adult patients at RS Muhammadiyah 

Ahmad Dahlan Kediri in January 2019. STRADA Jurnal Ilmiah 

Kesehatan 2020;9(1):20-5. 

14. Irmayanti, Nurulita A, Sennang N. Neutrophil/lymphocyte count 

ratio on dengue hemorrhagic fever. Indonesian J Clin Pathol Med 

Lab 2017;23(3):234–9. 

15. Salazar Flórez JE, Marín Velasquez K, Segura Cardona ÁM, 

Restrepo Jaramillo BN, Ortega Díaz YE, et al. Clinical 

Manifestations of Dengue in Children and Adults in a Hyperendemic 

Region of Colombia. Am J Trop Med Hyg 2024;110(5):971-8.  
 
 


