
64

ORIGINAL ARTICLE

Decreased neutrophil to lymphocyte ratio  
is associated with dengue with warning signs:  

A case-control study
Lissett Jeanette Fernández-Rodríguez1,*, Ericka Jasmín Montenegro-Mejía2, Víctor Hugo Bardales-Zuta3

1 	 Universidad Privada Antenor Orrego, Programa de Medicina Humana. Trujillo, 
Peru. https://orcid.org/0000-0002-4357-4261

2 	 Universidad Privada Antenor Orrego, Programa de Medicina Humana. Trujillo, 
Peru. https://orcid.org/0009-0008-0220-7247

3 	 Universidad Privada Antenor Orrego, Programa de Medicina Humana. Trujillo, 
Peru. https://orcid.org/0000-0001-6240-4439

*	 Autor para correspondencia: 
	 Correo electrónico: lfernandezr41@gmail.com

Recibido: 31/07/2025; Aceptado: 06/12/2025

Cómo citar este artículo: L.J. Fernández-Rodríguezo, et al. Decreased neutrophil 
to lymphocyte ratio is associated with dengue with warning signs: A case-
control study. Infectio 2026; 30(1): 64-69

Abstract
Introduction: Because the clinical manifestations of dengue can range from mild to severe, finding methods to predict severe cases will be helpful in using 
medical resources efficiently. One potential predictor of severity is the neutrophil to lymphocyte ratio (NLR). 
Material and method: We conducted a retrospective case-control study of 232 medical records from a hospital in northern Peru to evaluate how NLR may 
differentiate between cases of dengue with warning signs (DWWS) and cases without warning signs (DNWS). 
Results: Bivariate analysis revealed that DWWS is associated with a decreased NLR, a history of reinfection, and younger age. The NLR distribution was 
biphasic for DNWS cases. We identified an NLR threshold of 1,5, which has a sensitivity of 86% for identifying DWWS cases and a specificity of 71% for 
correctly identifying DNWS cases.
Discussion: The biphasic NLR distribution suggests a single threshold is more effective for ruling DNWS out than for identifying cases. Nonetheless, these 
data suggest that NLR can serve to efficiently screen cases at high risk of developing DWWS and accurately rule out DNWS cases. NLR can be used as a 
simple diagnostic tool for triaging dengue patients, allowing for the optimized allocation of healthcare resources.
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Disminución de la razón neutrófilo/linfocito se asocia con el dengue con signos de alarma: Un estudio de casos y con-
troles

Resumen
Introducción: Dado que las manifestaciones clínicas del dengue pueden variar de leves a graves, encontrar métodos para predecir casos graves ayudará a optimi-
zar el uso de los recursos médicos. Un posible predictor de gravedad es el índice neutrófilos-linfocitos (INL).
Material y método: Realizamos un estudio retrospectivo de casos y controles con 232 historias clínicas de un hospital del norte de Perú para evaluar cómo el INL 
puede diferenciar entre casos de dengue con signos de alarma (DWWS) y sin signos de alarma (DNWS). 
Resultados: El análisis bivariado indicó que el DWWS está asociado con una reducción en el INL, la reinfección y la juventud. La distribución del INL fue bifásica en 
los casos de DNWS. Identificamos un umbral de INL de 1,5, que resulta en una sensibilidad del 86% para identificar casos de DWWS y una especificidad del 71% 
para identificar correctamente los casos de DNWS.
Discusión: La distribución bifásica del INL sugiere que un único umbral es más efectivo para descartar DNWS que para identificar casos. No obstante, estos datos 
indican que el INL puede servir para cribar de casos con alto riesgo de desarrollar DWWS y para descartar con precisión los casos de DNWS. El INL puede utilizarse 
como una herramienta diagnóstica simple para la clasificación de pacientes con dengue, lo que permite una asignación optimizada de los recursos sanitarios.

Palabras Clave: dengue; linfocito; neutrófilo

Introduction

Dengue is a vector-borne disease caused by any of the four 
genetically related but antigenically different viral serotypes. 
Infection with these viruses may be asymptomatic or cause 
mild disease that can be managed as an outpatient. However, 
in some cases, dengue infection can cause nausea, vomiting, 

rashes, leukopenia, as well as life-threatening hemorrhagic 
fever and hypovolemic shock1–3. To better categorize the cli-
nical management of dengue, severity is classified into three 
groups: dengue without warning signs (DNWS), dengue with 
warning signs (DWWS), and severe dengue (SD). The latter 
two severities require monitoring in a hospital, whereas the 
first requires ambulatory monitoring3,4.
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Dengue infection is increasing as human activity has increa-
sed the range of its vectors and spread dengue to all major 
tropical and subtropical regions of the world leaving about 
40% of the world population at risk1,3,5. In 2023, more than 6 
million cases and 6 892 deaths were reported. The infection 
rate has increased over the last five years6. This statistic likely 
underreports the actual prevalence due to poor health infras-
tructure and non-reporting of mild disease1,6.
 
Because of the high prevalence of dengue, a large at-risk 
population, and the wide range of symptoms and disease 
progression dengue infection can cause, both understanding 
SD risk factors and developing sensitive and specific tests 
to predict how a patient will progress are helpful in making 
treatment efficient and allocating proper resources: knowing 
which patients will need increased surveillance can save lives. 
This need is especially acute in countries with limited health-
care infrastructure.
 
To date, risk factors such as being a child, previous dengue 
infection, and having diabetes or hypertension have been 
shown to be statistically associated with SD1. Furthermore, 
increased hematocrit with decreased platelet count, abdo-
minal pain, lethargy, vomiting, hepatomegaly, ascites, pleural 
effusion, and melena have been established as warning signs 
associated with SD7. Other studies on blood parameters as 
severity predictors have shown promising results8. One pro-
mising and simple parameter is the neutrophil-to-lympho-
cyte ratio (NLR), which is a general measure of inflammatory 
status that has been studied in several disease states9–11.

 Given the potential usefulness of NLR in understanding other 
diseases, we decided to evaluate whether NLR was statistica-
lly associated with DWWS in a retrospective study of patients 
from Peru. Most studies on this subject have been conducted 
in Asia, which makes this study one of the few conducted 
in Latin America. Additionally, these worldwide studies have 
reported conflicting results12–18. We expected that DWWS 
would be associated with a decreased NLR, as dengue tends 
to provoke lymphocyte production, particularly after the first 
few days of infection.

Materials and methods

Study Design and Ethical Considerations
The study consisted of an evaluation of medical records of 
patients seen at Hospital I Florencia de Mora - EsSalud, Flo-
rencia de Mora, La Libertad, Peru (HFM), between March and 
May 2024. This was an observational retrospective case-con-
trol study. The study was approved by the Bioethics Com-
mittee of Antenor Orrego Private University, Trujillo, Peru, on 
June 18, 2024 (resolution number 01144-2024-UPAO). The 
review of medical records was conducted after the resolution 
approval date. The ethics committee determined that writ-
ten informed consent was not necessary as the study was 
an analysis of medical records of routine care and the data 
were anonymized. The research was conducted in  accordan-
ce with the Declaration of Helsinki 2008, especially regarding 
patient confidentiality19.

Inclusion Criteria
Patient records were included in the study if there was evi-
dence of a positive NS1/IgM rapid test for dengue, if the pa-
tient was older than 18 years of age at the time of medical 
consultation, and the record reported all variables analyzed 
in the study (age, sex, urban or rural address, previous den-
gue infection, detailed clinical presentation, and blood analy-
sis upon examination). Dengue diagnosis was performed in 
accordance with the Peruvian Ministry of Health (MINSA) 
guidelines20. Records were excluded if they were incomplete, 
dengue was ruled out by additional laboratory tests, or there 
was evidence of one or more of the following: HIV infection, 
autoimmune disease, cancer, pregnancy, or coagulation di-
sorders. Furthermore, each record was reviewed by an expert 
to ensure that both clinical findings and laboratory results 
were reasonable given the patient’s status; irregularities in 
the report resulted in exclusion. These measures were taken 
to reduce bias in the clinical records included.

Defining DNWS and DWWS
Patient records were sorted as DWWS or DNWS according 
to the MINSA guidelines20. Patients with DWWS had to have 
at least one of the following: continuous intense abdominal 
pain or pain upon palpation of the abdomen; persistent vo-
miting; bleeding of the mucosa or skin of any type; lethargy, 
restlessness, or irritability; serous effusion, such as ascites; 
fainting; hepatomegaly; and/or progressive increase in he-
matocrit. Patients with DNWS did not have these signs but 
often had headaches, muscle aches, arthralgia, eye pain, and/
or nausea.
 
Sample size
The sample consisted of 232 patients, 116 with DWWS (cases) 
and 116 with DNWS (controls). The sample size was determi-
ned using Epidat 4.3 and results from a published study14.
 
Data Collection and Analysis
To analyze dengue-relevant information from the cases and 
controls, de-identified data on age, sex, whether the patient 
lived in a city, previous dengue infection, and NLR were co-
llected. The NLR values used in this study reflect those first 
recorded during patient intake. Statistical calculations, inclu-
ding Fisher’s exact test and Wilcoxon rank-sum test, were 
performed using R version 4.5.1. To determine the indepen-
dent predictive value of the NLR in distinguishing DWWS 
from DNWS, multivariate binary logistic regression was per-
formed. Disease severity (DWWS vs. DNWS) was the depen-
dent variable. The regression included NLR, alongside age, 
sex (male vs. female), and reinfection status (yes vs. no). P 
values of less than 0.05 were considered significant.
 
The optimal threshold for differentiating between cases and 
controls was calculated using Receiver Operating Characte-
ristic curve analysis and by maximizing the Youden Index (J = 
Sensitivity + Specificity -1), which balances the true positive 
and true negative rates.
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Results

A total of 232 medical records of confirmed dengue cases 
seen between March and May 2024 at HFM were evaluated 
to search for associations between DWWS and the measured 
variables. All selected patients lived in a city. Table 1 sum-
marizes the categorical variables of sex and previous dengue 
infection, sorted by cases and controls. Using Fisher’s exact 
test, a significant positive association was observed between 
DWWS and previous dengue infection.

Table 2 summarizes the correlations between age and NLR 
in the cases and controls, as determined using the Wilco-
xon rank-sum test. Both variables were statistically different 
between the cases and controls, with cases having a statisti-
cally significantly lower age and NLR. However, case and con-
trol data overlapped for both age and NLR. It is also worth 
mentioning that NLR values of the cases strongly clustered 
around 0,67 with a few outliers, while control NLR values ten-
ded to have a more bimodal distribution with peaks around 
0,5 and 2,3 (Figure 1).

Table 3 presents the results of a binary logistic regression 
with dengue severity as the dependent variable and sex, his-
tory of previous infection, age, and NLR as the independent 
variables.

The results shown in Tables 1, 2, and 3 indicate that the NLR 
was negatively correlated with DWWS, with an odds ratio of 
approximately 0,4. This makes it possible to evaluate the NLR 
as a basis for a test for DWWS risk. It is also worth noting that 
applying Bonferroni corrections to the P values of multiple 
analyses does not increase any P threshold above the signi-
ficance level.

To be a useful diagnostic test, the NLR threshold needs to 
be established. Although attempts have been made in the 
literature, no consensus exists on the normal and abnormal 
values for NLR10–12,21. For example, a suggested threshold of 
0,8 would give a sensitivity of 62% and a specificity of 80%, 
which suggests a high correct rejection rate of true DNWS ca-

ses, but a comparatively low identification rate of true DWWS 
cases (Table 4). We used Receiver Operating Characteristic 
curve analysis to determine a threshold that maximized both 
sensitivity and selectivity. This analysis yielded a suggested 
threshold value of 1,5 with an area under the curve of 0,79, 
and a Youden Index of 0,569. This threshold captured 86% of 
actual DWWS cases and rejected 71% of DNWS cases (Table 
4). A decrease in the NLR threshold would increase the test 
specificity at the expense of sensitivity21.

Discussion

Dengue represents a challenge to health systems because 
some infections can result in life-threatening illness, while 
other cases have self-limiting, mild symptoms. Therefore, 
identifying high-risk patients can result in better individual 
treatment and better allocation of finite healthcare resour-
ces. To this end, we studied four easy-to-determine factors 
among dengue patients to determine whether these factors 
can be used to test DWWS.

NLR has emerged as an emerging marker in the diagnosis of 
various pathologies. The reduction of NLR in dengue may be 
associated with neutropenia induced by viral infection, which 
is known to cause neutrophil apoptosis and is an early indi-
cation of severe disease, usually preceding the clinical ma-
nifestation by several hours10,22. However, NLR does seem to 
rebound or fluctuate as the disease progresses18,23,24.

We observed that a decrease in NLR was positively associa-
ted with DWWS, indicating that a low NLR is an indicator of 
more severe disease. Previously published reports frequently 
show significant differences in NLR between severe and non-
severe cases, but the direction of the correlation is different, 
with some studies12–14,17 concluding that a decrease in NLR is 
associated with severe disease, while others report the op-
posite15,16. From this study, it is becoming clear that when 
the NLR test is completed and how it changes during the 
course of infection is a likely stronger indicator of severity 
than a simple NLR test. Newly infected patients experience 
a decrease in NLR over the first week of infection, but this 

Table 1. Sex and reinfection status of patients treated for dengue at HFM 
between March and May 2024

Variable

Dengue

Fisher Exact Test DWWS (n 
= 116)

DNWS (n = 
116)

Sex 95% CI P value

Female
Male

71 (61,2%)
45 (38,8%)

59 (50,9%)
57 (49,1%)

0,875 – 
2,656

0,146

Reinfection

No 100 (86,2%) 114 (98,3%) 0,012 – 
0,488

0,000853
Yes 16 (13,8%) 2 (1,7%)

NLR: Neutrophil to lymphocyte ratio, DWWS: dengue with warning signs, 
DNWS: dengue without warning signs, CI: confidence interval, HFM: Hospital I 
Florencia de Mora – EsSalud

Table 2. Age and NLR of patients treated for dengue at HFM between March 
and May 2024

Variable

Dengue
Wilcoxon Rank Sum Test 

with continuity correction

DWWS (n 
= 116)

DNWS (n = 
116)

U P value

Age, y
Median: 37,5

IQR: 23,5
Median: 42,0

IQR: 23,0
8364,5 0,00137

NLR
Median: 

0,755
IQR: 0,56

Median: 
2,145

IQR: 1,835
10605 <0,001

NLR: Neutrophil to lymphocyte ratio, DWWS: dengue with warning signs, 
DNWS: dengue without warning signs, HFM: Hospital I Florencia de Mora - 
EsSalud
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parameter later rebounds, and evidence of a rebound is as-
sociated with recovery18,23.
 
Although a universal clinical threshold value for NLR has not 
yet been established, its usefulness in predicting various di-
seases has been widely recognized 9. In our study, two thres-
hold values were evaluated: 1,5 as suggested by optimizing 
specificity and sensitivity, and 0,8 based on previous work to 
determine normal and pathological ranges 10,21. Further evi-
dence for a threshold value requires external validation using 
an independent cohort.
 
The NLR results determined here showed a biphasic pattern 
for DNWS patients but not for DWWS patients, which cluste-
red towards low values of NLR only (Figure 1). Therefore, we 
observed that using NLR as a dengue severity test is sensiti-
ve in indicating DWWS patients (86% for a threshold of 1,5). 
However, the test is not very selective because of the overlap 
of values between patients with DNWS and DWWS, leaving 
several patients with DNWS with false positives (Figure 1). 
This means that NLR should not be used as a single diagnos-
tic predictor for DWWS but rather as a helpful tool in eva-
luating dengue patients. Interestingly, this result is consis-
tent with that of Navya et al., who showed a high specificity 
(94.4%) in identifying non-severe cases but a low sensitivity14.

This finding presents an interesting question: whether those 
presenting with both low NLR and DNWS are different from 
those with high NLR DNWS. An analysis with a threshold NLR 
value of 1,5 indicated that females predominated in the low 
NLR DNWS group compared to the high NLR DNWS group 
(Fisher’s Exact Test, p = 0,0135), while the ages of the groups 
were not significantly different (Wilcoxon Rank Sum Test W 
= 1393, p = 0,89). However, additional studies directly aimed 
at this observation are likely to provide more comprehensive 
results.
 
Age was another parameter that was significantly and nega-
tively associated with the DWWS. These results are consistent 
with those of several previous studies2,7. Although some stu-
dies point to higher mortality in older adults due to decrea-
sed immune function, comorbidities, and the tropism of the 
virus by various organs, others suggest that the young con-
tinue to be the most affected by severe forms of the disease 
due to their greater vascular permeability7,25,26.
 
Reinfection was also related to DWWS, and a history of den-
gue infection was positively associated with more severe 
symptoms. In this study, 13.8% of patients with warning signs 
had reinfection, which was significantly associated with an 
increased risk of severity (Tables 1 and 3). Similarly, Tsheten 

Figure 1. Histogram of NLR measurements separated by patients with DWWS (red) and those with DNWS 
(blue). Values >3,5 were added to the right bin.

Table 3. Multivariate binary logistic regression analysis using disease severity (DWWS as reference) as 
the dependent variable with NLR, age, sex (male as reference), and previous infection (yes as reference) 
as independent variables at HFM between March and May 2024. 

B S. E. Wald p-value Exp(B) 95% CI

NLR -0,94 0,16 33,08 <0,001 0,39 0,28 – 0,54

Age -0,03 0,01 7,34 0,007 0,97 0,96 – 0,99

Sex -0,19 0,32 0,35 0,555 0,83 0,45 – 1,54

Reinfection -2,33 0,92 6,43 0,011 0,10 0,011 – 0,46

Constant 4,83 1,03 21,85 <0,001 125,15

NLR: Neutrophil to lymphocyte ratio, DWWS: dengue with warning signs, DNWS: dengue without 
warning signs, B: unstandardized beta coefficient, S.E.: standard error, Exp(B): exponentiated beta 
coefficient or odds ratio, CI: confidence interval, HFM: Hospital I Florencia de Mora - EsSalud
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et al. in their systematic review and meta-analysis, found that 
secondary dengue infection was significantly associated with 
the development of severe disease7. This pathogenesis could 
be related to the antibody-dependent enhancement me-
chanism, in which pre-existing heterotypic antibodies bind 
to form immune complexes with virions without neutralizing 
them, thereby evading innate immunity27. In addition, during 
secondary infection, a robust immune response is developed 
by the early activation of cross-reactive T cells, which pro-
duce large amounts of proinflammatory cytokines and che-
mokines that promote inflammation and vascular leakage, 
contributing to disease severity28. These findings underscore 
the importance of preventive strategies to reduce the risk of 
reinfection and its clinical consequences.
 
In our sample, female patients predominated (61.2%). Howe-
ver, this proportion did not reach statistical significance when 
considering the gender ratio of the region where the study 
center was located (Fisher exact test, p=0.15)29. Regardless, 
this has been reported before, and there is some evidence 
that the greater proportion of females with dengue could be 
attributed to greater female exposure to vectors, given their 
domestic and diurnal behavior23,30. However, this hypothe-
sis has been questioned by a study in Singapore by Yew et 
al., where they mention that no significant differences were 
found in terms of gender in recent dengue infection, despite 
the excess of male cases reported during the same year (p 
> 0.1)31. 
 
The major limitations of this study are that it had a small 
sample size, was conducted at a single center during a single 
outbreak, and considered the NLR of patients upon admis-
sion rather than controlling for the onset or evolution of the 
symptoms. Therefore, the generalizability of these findings to 
other populations with different genetic characteristics, other 
dengue serotypes, or other epidemiological contexts is limi-
ted. Thus, larger studies that include different populations 
and serotypes are necessary. Age, comorbidities, socioeco-
nomic status, co-infection with other infectious diseases, and 
cultural differences could have also confounded the results. 
Therefore, follow-up work that includes monitoring both 
symptom severity and NLR over time might provide a more 

detailed view of how NLR can be used as a forward predictor 
of DWWS. In addition, future studies that include multiple cli-
nics and a larger population may further confirm and validate 
the results and thresholds suggested here, have more gene-
ralizability, and provide the basis for more effective triage of 
dengue patients. Additional research questions worth explo-
ring include elucidating the reasons for a low NLR without 
DWWS and determining the predictive value of NLR for seve-
re dengue. Nonetheless, the NLR shows promise as a simple-
to-measure statistic that can be used to eliminate cases of low 
concern, thereby decreasing the likelihood of overtreatment 
in mild dengue cases with a positive prognosis.
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