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Abstract 
Clinical manifestations of neonatal sepsis are often unspecified. Therefore, sepsis 

biomarkers could be used to support diagnosis while waiting for blood culture results, 

such as the neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR). 

The aim of this study was to evaluate the role of NLR and PLR as diagnostic markers in 

neonatal sepsis. A cross-sectional study was conducted at Haji Adam Malik General 

Hospital, Medan, Indonesia, from April to October 2019. This study included neonates 

aged less than 28 days, diagnosed with suspected sepsis, and had no previous history of 

antibiotics administration. Patients underwent clinical assessment, laboratory 

examination, and blood culture. Patients were grouped into sepsis and non-sepsis based 

on the blood culture results. The median hematological examination and the range of NLR 

and PLR in both the sepsis and non-sepsis groups were subjected to analysis using the 

Mann-Whitney U test to assess differences. NLR and PLR optimal cut-off values were 

determined using a receiver operator curve (ROC) with a confidence interval of 95%. A 

total of 137 neonates were enrolled, of which 49 were classified as sepsis and 89 as non-

sepsis based on blood culture results. The optimal cutoff values for NLR and PLR were 

2.75 and 11.73. Using those cutoff values, NLR and PLR could predict neonatal sepsis with 

sensitivities of 52.1% and 47.9%, specificities of 50.6% and 47.2%, area under the curve 

(AUC) of 0.46 and 0.47, with p=0.525 and p=0.662, respectively. Further investigation is 

warranted to refine the NLR and PLR utility and enhance diagnostic accuracy in clinical 

practices. 

Keywords: Neonatal sepsis, diagnosis, neutrophil to lymphocyte ratio, platelet to 

lymphocyte ratio, blood culture 

Introduction 

Neonatal sepsis is a clinical syndrome from a variety of systemic diseases associated with 

bacteremia in the neonatal period. Neonatal sepsis occurs in 1–5 out of every 1000 live births, 

particularly affecting very low birth weight (VLBW) infants, who face mortality rates ranging from 

13% to 25% [1]. The risk of neonatal sepsis increases in early gestational age,  prematurity, 

chorioamnionitis and premature rupture of membranes, and history of central venous catheter 

use [2,3]. Neonatal sepsis is divided into early-onset sepsis (EOS) and late-onset sepsis (LOS), 

with early onset typically occurring within the first three days of life, often transmitted from 

mothers, while LOS is defined as sepsis occurring after three days of life, via vertical transmission 

or postnatal environment [1,4]. According to the World Health Organization (WHO), EOS is 2.6 

times more common than LOS [5]. Etiologic microorganisms are typically encountered during 
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intrapartum or through the maternal genital tract [1,4]. Microorganisms associated with EOS are 

group B streptococcus, Escherichia coli, Staphylococcus aureus, pseudomonas sp., and other 

Gram-negative enteric bacillus [4,6].  Several etiologic microorganisms associated with LOS are 

coagulase-negative Staphylococcus, Staphylococcus aureus, Candida albicans, Escherichia coli, 

Klebsiella pseudomonas, group B Streptococcus, and fungi [4]. 

Signs and symptoms of neonatal sepsis are frequently nonspecific and include temperature 

instability, lethargy, skin changes, feeding problems, and many others [1]. Isolation of bacteria 

from the culture is the gold standard for diagnosing sepsis [7]. Nonetheless, this approach is 

frequently time-consuming. However, even in cases of negative blood cultures, sepsis cannot be 

conclusively ruled out, as two-thirds of neonatal sepsis may exhibit low levels of bacteremia [8]. 

Infection markers such as complete blood count, immature-to-total neutrophil ratio, C-reactive 

protein (CRP), procalcitonin (PCT), cytokines (IL-6, IL-8, SIL2R, TNF-α) could help determine 

in diagnosing sepsis and initiating treatment while awaiting for culture results [9,10]. 

The neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) can be 

easily calculated from the white cell differential count, and they are considered parameters for 

predicting neonatal sepsis [11,12]. Neutrophils act as the first line of defense against microbial 

invasion through phagocytosis. The increased NLR is associated with disease severity, making it 

more sensitive to microbial infection [13]. PLR increases during the inflammatory response due 

to alterations in the body’s microcirculation, increased blood vessel permeability, platelet 

activation, and platelet aggregation [14]. This cascade further exacerbates the body’s 

inflammatory response [15,16]. Some previous studies have investigated the role of NLR and PLR 

as diagnostic markers in neonatal sepsis [16]. However, their value in predicting remains unclear. 

The aim of this study was to evaluate the role of NLR and PLR as diagnostic markers in neonatal 

sepsis. 

Methods 

Study design, setting and sampling 

A cross-sectional study was conducted at the neonatology unit of Haji Adam Malik Hospital, 

Medan, Indonesia, from April to October 2019. This study employed consecutive sampling from 

neonates with suspected sepsis during the study period that met the inclusion and exclusion 

criteria.  A minimum sample size of 93 was achieved based on the calculation using the formula 

for diagnostic test study. 

Patients and criteria 

This study included neonates aged less than 28 days, diagnosed with suspected sepsis, and had 

no previous history of antibiotics administration. Suspected sepsis was diagnosed by pediatrician 

by judging the clinical signs. Neonates with congenital or acquired immunodeficiency problems, 

such as primary immunodeficiency disease, any hematological disorders that interfere with the 

production of leucocytes and platelets, and incomplete data were excluded from the study. 

Data collection 

Demographic data and clinical data were collected, including gestation, birth weight, birth length, 

appearance, pulse, grimace, activity, and respiration (APGAR) score, mode of delivery, maternal 

risk factors for neonatal sepsis, and outcomes. Other clinical data was also gathered based on the 

patient’s symptoms related to the sepsis. Laboratory tests and blood culture were performed 

using an automated BACT/ALERT microbial detection system (bioMérieux, Marcy l'Étoile, 

France) by collecting 5 mL of blood from the patients on hospital admission. To determine 

bacteria, the blood plasma was inoculated and cultivated in blood, chocolate, MacConkey agar 

and Saboraud dextrose agar. The following laboratory parameters were measured from each 

patient: hemoglobin, white blood cell count (WBC), platelet count, neutrophil count, and 

lymphocyte count. In addition, NLR and PLR were calculated. Based on the blood culture results, 

patients were grouped into sepsis and non-sepsis. 
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Statistical analysis 

The demographic characteristics and clinical signs of each study group were presented 

descriptively. The median hematological parameters and the range of NLR and PLR in both 

groups (sepsis and non-sepsis) were compared using the Mann-Whitney U test to see any 

differences. NLR and PLR optimal cut-off values were measured using receiver operator curve 

(ROC) analysis with a confidence interval of 95%. Statistical significance was defined as a p-value 

<0.05. All statistical analysis was performed using SPSS Statistics version 22 (SPSS Inc., Chicago, 

USA).  

Results 

Characteristics of the patients 

A total of 137 neonates with suspected sepsis were recruited in this study, as presented in Table 

1. There were 48 neonates with sepsis and 89 without sepsis. Most of the neonates with sepsis 

were male (68.8%) and aterm (62.5%). The mean birth weights were heavier in the sepsis group. 

The median APGAR score in one minute and five minutes was 7 and 8.5, respectively, in the sepsis 

group, and 7 and 8, respectively, for the non-sepsis group. Most of the neonates were born via 

cesarean section, with fetal distress (41.6%) being the most prevalent maternal risk factor for 

neonates with sepsis. Among the neonates with sepsis, the mortality rate was 41.7%, which was 

higher compared to the non-sepsis group (22.5%).  

Table 1. Characteristics of the neonates included in the study (n=137)  

Characteristics Frequency (percentage) 
Sepsis (n=48) Non-sepsis (n=89) 

Sex 
Male 
Female 

 
33 (68.8) 
15 (31.3) 

 
50 (56.2) 
39 (43.8) 

Gestation 
Preterm (24–36 weeks) 
Aterm (37–40 weeks) 
Post-term (≥41 weeks) 

 
17 (35.4) 
30 (62.5) 
1 (2.1) 

 
40 (44.9) 
45 (50.6) 
4 (4.5) 

Birth weight, grams   
Mean±standard deviation (SD) 2693.1±717.30 2551.7±82.09 
Median (range) 48.4 (38.0–54.0) 47.0 (34.0–54.0) 

APGAR score, median (range) 
One minute 
Five minute 

 
7.0 (1.0–8.0) 
8.5 (5.0–10.0) 

 
7.0 (2.0–8.0) 
8.0 (5.0–9.0) 

Mode of delivery 
Normal spontaneous delivery 
Cesarian section 

 
14 (29.2) 
34 (70.8) 

 
25 (28.1) 
64 (71.9) 

Maternal risk factors for neonatal sepsis 
Chorioamnionitis 
Vaginal discharges 
Urinary tract infection 
Premature rupture of membrane 
Low birth weight 
Fever, unspecified 
Fetal distress 
Unknown 

 
0 (0.0) 
5 (10.4) 
2 (4.2) 
6 (12.5) 
4 (8.3) 
7 (14.6) 
20 (41.6) 
4 (8.3) 

 
10 (11.2) 
12 (13.5) 
4 (4.5) 
4 (4.5) 
18 (20.2) 
19 (21.3) 
18 (20.2) 
4 (4.5) 

Outcome 
Discharged 
Death 
Leave against medical advice 

 
28 (58.3) 
20 (41.7) 
0 (0.0) 

 
62 (69.7) 
20 (22.5) 
7 (7.9) 

APGAR: appearance, pulse, grimace, activity, and respiration score 

Clinical signs of neonatal sepsis 

From 137 neonates, the clinical signs of neonatal sepsis present in the patients are presented in 

Table 2. Respiratory distress was the most frequently observed (35.7%), followed by poor feeding 

(18.8%), jaundice (9.8%) and anemia (9.8%).  
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Table 2. Clinical signs of neonatal sepsis 

Clinical sign Frequency (percentage)* 
Respiratory distress 40 (35.7) 
Apnea 7 (6.3) 
Poor feeding 21 (18.8) 
Jaundice 11 (9.8) 
Hypotension 6 (5.4) 
Temperature instability 5 (4.5) 
Cyanosis 4 (3.6) 
Anemia 11 (9.8) 
Lethargy 7 (6.3) 

*One patient may have more than one manifestation 

Hematologic examination 

Median hemoglobin level was significantly lower in the sepsis group compared to the non-sepsis 

group (12.6 g/dL vs 14.6 g/dL, respectively; p=0.012). Similarly, the median platelet and 

neutrophil counts were significantly higher in the non-sepsis group compared to the sepsis group 

(220.5×103 vs 269.0×103/L and 62.7/µL vs 44.4/µL, respectively; with p=0.032 and p=0.003, 

respectively). The NLR and PLR values between the sepsis and non-sepsis groups were not 

significantly different (Table 3).   

Table 3. Laboratory characteristics of the study groups (n=137) 

Parameters Median (min-max)  p-value 
Sepsis (n=48) Non-sepsis (n=89) 

Hemoglobin, g/dL 12.6 (6.6−20.2) 14.6 (4.6−22.3) 0.012* 
WBC, ×109/L 13.4 (1.0−59.7) 12.5 (1.9−39.1) 0.534 
Platelet, ×103/L 220.5 (3.0−581.0) 269.0 (10.0−846.0) 0.032* 
Neutrophils, /µL 44.4 (3.3−86.3) 62.7 (22.0−94.6) 0.003* 
Lymphocyte, /µL 20.3 (1.4−72.9) 23.7 (3.1−57.0) 0.377 
Neutrophil-to-lymphocyte ratio (NLR) 2.8 (0.1−12.5) 2.7 (0.3−29.5) 0.525 
Platelet-to-lymphocyte ratio (PLR) 11.4 (0.1−161.5) 12.0 (0.4−130.3) 0.662 

* Statistically significant at p<0.05 

Blood culture assessment 

Most pathogens found in the sepsis group were Gram-negative bacteria, including Escherichia 

sp., Pseudomonas sp., Serratia sp., Acinetobacter sp., Elizabethkingia sp., and Enterobacter sp. 

Klebsiella sp. (10.9%) was the most prevalent identified pathogen. Additionally, Gram-positive 

bacteria were also identified, such as Bacillus sp., Corynebacterium sp., Enterococcus sp., 

Staphylococcus sp., and Cryptococcus sp. Klebsiella sp. and Staphylococcus sp (Table 4).  

Table 4. Etiologies of neonatal sepsis (n=48) 

Pathogen Frequency (percentage) 
Gram-negative bacteria  

Escherichia sp. 1 (7.0) 
Pseudomonas sp. 2 (1.5) 
Serratia sp. 1 (0.7) 
Acinetobacter sp. 4 (2.9) 
Elizabethkingia sp. 1 (0.7) 
Enterobacter sp. 2 (1.5) 
Klebsiella sp. 15 (10.9) 
Mycoides sp. 1 (0.7) 
Stenotropomonas sp. 2 (1.5) 

Gram-positive bacteria  
Bacillus sp.  5 (3.6) 
Corynebacterium sp. 2 (1.5) 
Enterococcus sp. 3 (2.2) 
Staphylococcus sp. 8 (5.8) 
Cryptococcus sp. 1 (0.7) 

Neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) 

sensitivity and specificity in diagnosing neonatal sepsis 

The study established an NLR cut-off value of 2.75 (based on ROC analysis) for predicting 

neonatal sepsis, demonstrating a sensitivity of 52.1% and a specificity of 50.6%. The area under 
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the curve (AUC) of ROC was 0.46. The positive predictive value (PPV) and negative predictive 

value (NPV) were 36.2% and 66.1%, respectively, with p=0.525. The PLR cut-off value of 11.73 

was identified for predicting neonatal sepsis, with a sensitivity of 47.9% and a specificity of 47.2%. 

The AUC was 0.47, with a PPV of 32.8%, an NPV of 62.6%, and a p=0.662 (Table 5 and Figure 

1).  

Table 5. Diagnostic values of neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte 

ratio (PLR) as predictors for neonatal sepsis 

Marker Area under 
the curve 

Sensitivity (%) Specificity (%) Positive 
predictive 
value (%) 

Negative 
predictive 
value (%) 

p-value 

NLR (2.75) 0.46 52.1 50.6 36.2 66.1 0.525 
PLR (11.73) 0.47 47.9 47.2 32.8 62.6 0.662 

 

 

Figure 1. Receiver operating characteristic curve of neutrophil-to-lymphocyte ratio (NLR) and 
platelet-to-lymphocyte ratio (PLR) as predictors for neonatal sepsis. 

Discussion 
Neonatal sepsis poses a life-threatening risk during the neonatal period and pathogens are 

typically acquired during the intrapartum period or from the mother's genital tract [1,4].  During 

the sepsis period, the number of leukocytes can vary according to the stage of sepsis, the host’s 

immunologic status, and the etiology of infection. An increase in the neutrophil count and a 

decrease in the lymphocyte count are signs of infection [17]. The NLR and PLR have been the 

subject of considerable investigation due to their routine utilization, cost-effectiveness, and 

potential diagnostic value in neonatal sepsis [18] and other diseases [19,20]. 

 A study demonstrated that the NLR was higher in the neonatal sepsis group compared to 

the control group, with an NLR cutoff value of 2.7 exhibiting a sensitivity of 80% and specificity 

of 57.1% [21]. Similarly, our study showed a cut-off value of NLR 2.75, an AUC of 0.46, with lower 

sensitivity and specificity, 52.1% and 50.6%, respectively. Another study analyzed NLR as a 

predictor of EOS in preterm infants [22]. Elevation of NLR represents a unique inflammatory 

marker that implicated the imbalance immune system in the pathogenesis of neonatal sepsis [23]. 

The NLR showed an AUC of 0.78 with a cut-off value of 1.77, sensitivity of 73%, and specificity of 

78% [22]. In another study, neonates with a lower cut-off than this study, NLR≥2.12 had almost 

double the risk of positive blood culture in neonatal sepsis [24]. 

A previous study found that PLR is a valuable marker for predicting neonatal sepsis, with a 

sensitivity of 88.9% to 91.3% and a specificity of 94.7% to 97.6% [25]. A study reported that mean 
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platelet volume and NLR showed a significant difference between neonatal sepsis and control, 

while PLR was not significantly different [21]. A previous study revealed a cut-off value of PLR 

94.05 as a predictive value for EOS with a sensitivity of 97.4%, specificity of 100%, and AUC 0.93 

[17]. Our study showed a cut-off value of PLR 11.73 with AUC 0.47, lower than the previously 

mentioned study, with sensitivity and specificity only 47.9% and 47.9%, respectively. However, 

another study in 2022 found that NLR had high specificity in neonates with EOS and could be 

used to distinguish EOS from other diseases and guide the empirical use of antibiotics [26]. A 

combination of NLR and PLR could improve the accuracy about 72.2% in diagnosing neonatal 

sepsis [27]. 

Platelets are a key component of the hematologic system affected by neonatal sepsis. 

Parameters such as mean platelet volume, platelet distribution width, and plateletcrit reflect 

platelet morphology and kinetic proliferation, commonly used in clinical assessments during 

infection [28]. Thrombocytopenia in preterm newborns should not necessarily be linked to any 

specific infectious agent. While platelet counts are not specific for neonatal sepsis, they can serve 

as a preliminary diagnostic tool. Additionally, platelet counts would help in assessing treatment 

prognosis [29,30]. 

There were some limitations to this study. This study did not classify neonatal sepsis as early-

onset or late-onset neonatal sepsis. Furthermore, our study population was limited and consisted 

of preterm and term infants, wherein the early period in the production and response of 

neutrophil and platelet in preterm infants remains poorly understood. 

Conclusion 
Our study suggested that the cut-off values of NLR and PLR (2.75 and 11.73, respectively) had low 

sensitivity and specificity for diagnosing neonatal sepsis. Further investigation is warranted to 

establish further data and evidence related to the diagnostic accuracy of NLR and PLR for 

neonatal sepsis in clinical practices. 

Ethics approval  

This study was approved by the Ethical Committee of Universitas Sumatera Utara, Medan, 
Indonesia (No. 311/TGL/KEPK DK USU-RSUP HAM/2019). 

Acknowledgments 

The authors appreciate to all the participants and Haji Adam Malik General Hospital, Medan, 
Indonesia. 

Competing interests 

All the authors declare that there are no conflicts of interest. 

Funding 

This study was funded by the Indonesian Ministry of Research and Higher Education, TALENTA 
USU, Penelitian Dosen Muda of the year 2019. 

Underlying data  

Derived data supporting the findings of this study are available from the corresponding author 
on request. 

How to cite 
Hasibuan BS, Dasatjipta G, Lubis BM, Sanny S. Role of neutrophil-to-lymphocyte ratio and 

platelet-to-lymphocyte ratio in diagnosing neonatal sepsis. Narra J 2024; 4 (2): e763 - 

http://doi.org/10.52225/ narra.v4i2.763. 

References 
1. Gomella TL, Cunningham MD, Eyal FG. Neonatology: Management, procedures, on-call problems, disease, and drugs. 

7th ed. New York: McGraw-Hill Education; 2013. 

http://doi.org/10.52225/%20narra.v4i2.763


 Hasibuan et al. Narra J 2024; 4 (2): e763 - http://doi.org/10.52225/narra.v4i2.763        

Page 7 of 8 

S
h

o
rt

 C
o
m

m
u

n
ic

at
io

n
 

 

 

2. Puopolo KM, Benitz WE, Zaoutis TE, et al. Management of neonates born at ≥35 0/7 weeks’ gestation with suspected 

or proven early-onset bacterial sepsis. Pediatrics 2018;142(6):e20182894. 

3. El Manouni El Hassani S, Berkhout DJ, Niemarkt HJ, et al. Risk factors for late-onset sepsis in preterm infants: A 

multicenter case-control study. Neonatology 2019;116(1):42-51. 

4. Edwards MS. Postnatal bacterial infections. In: Fanaroff and Martin’s Neonatal-perinatal medicine disease of the fetus 

and infant. 9th ed. Missouri: Elsevier Mosby; 2011. 

5. Fleischmann C, Reichert F, Cassini A, et al. Global incidence and mortality of neonatal sepsis: A systematic review and 

meta-analysis. Arch Dis Child 2021;106(8):745-752. 

6. Ferrieri P, Wallen LD. Neonatal bacterial sepsis. In: Gleason CA, Devaskar SU, editors. Avery’s diseases of the newborn. 

9th ed. Philadelphia: Saunders/Elsevier; 2012. 

7. Celik IH, Hanna M, Canpolat FE, Pammi M. Diagnosis of neonatal sepsis: The past, present and future. Pediatr Res 

2022;91(2):337-350. 

8. Eichberger J, Resch E, Resch B. Diagnosis of neonatal sepsis: The role of inflammatory markers. Front Pediatr 

2022;10:840288. 

9. Shah BA, Padbury JF. Neonatal sepsis an old problem with new insights. Virulence 2014;5(1):170-178. 

10. Sharma D, Farahbakhsh N, Shastri S, Sharma P. Biomarkers for diagnosis of neonatal sepsis: A literature review. J Matern 

Fetal Neonatal Med 2018;31(12):1646-1659. 

11. Rehman FU, Khan A, Aziz A, et al. Neutrophils to lymphocyte ratio: Earliest and efficacious markers of sepsis. Cureus 

2020;12(10):e10851. 

12. Tamelytė E, Vaičekauskienė G, Dagys A, et al. Early blood biomarkers to improve sepsis/bacteremia diagnostics in 

pediatric emergency settings. Medicina 2019;55(4):99.  

13. Russell CD, Parajuli A, Gale HJ, et al. The utility of peripheral blood leucocyte ratios as biomarkers in infectious diseases: 

A systematic review and meta-analysis. J Infect 2019;78(5):339-348. 

14. Bai L, Gong P, Jia X, et al. Comparison of neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio for the 

diagnosis of neonatal sepsis: A systematic review and meta-analysis. BMC Pediatr 2023;23(1):334. 

15. Panda SK, Nayak MK, Rath S, Das P. The utility of the neutrophil-lymphocyte ratio as an early diagnostic marker in 

neonatal sepsis. Cureus 2021;13(1):e12891. 

16. Bai L, Gong P, Jia X, et al. Comparison of neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio for the 

diagnosis of neonatal sepsis: A systematic review and meta-analysis. BMC Pediatr 2023;23(1):334. 

17. Pantzaris ND, Platanaki C, Pierrako C, et al. Neutrophil-to-lymphocyte ratio relation to sepsis severity scores and 

inflammatory biomarkers in patients with community-acquired pneumonia: A case series. J Transl Int Med 2018;6(1):43-

46. 

18. Can E, Hamilcukan S, Can C. The value of neutrophil to lymphocyte ratio and platelet to lymphocyte ratio for detecting 

early-onset neonatal sepsis. J Pediatr Hematol Oncol 2018;40(4):e229-e232. 

19. Sarengat RF, Islam MS, Ardhi MS. Correlation of neutrophil-to-lymphocyte ratio and clinical outcome of acute 

thrombotic stroke in patients with COVID-19. Narra J 2021;1(3):e50. 

20. Widasari N, Heriansyah T, Ridwan M, et al. Correlation between high sensitivity C reactive protein (Hs-CRP) and 

neutrophil-to-lymphocyte ratio (NLR) with functional capacity in post COVID-19 syndrome patients. Narra J 

2023;3(2):e183. 

21. Omran A, Maaroof A, Saleh MH, Abdelwahab A. Salivary C- reactive protein, mean platelet volume and neutrophil-

lymphocyte ratio as diagnostic markers for neonatal sepsis. J Pediatr 2018;94(1):82-87. 

22. Ozdemir SA, Ozer EA, Ilhan O, Sutcuoglu S. Can neutrophil to lymphocyte ratio predict late-onset sepsis in preterm 

infants?. J Clin Lab Anal 2018;32(4):e22338 

23. Chen J, Yasrebinia S, Ghaedi A, et al. Meta-analysis of the role of neutrophil to lymphocyte ratio in neonatal sepsis. 

BMC Infect Dis 2023;23(1):837. 

24. Sumitro KR, Utomo MT, Widodo AD. Neutrophil-to-lymphocyte ratio as an alternative marker of neonatal sepsis in 

developing countries. Oman Med J 2021;36(1):e214. 

25. Arcagok BC, Karabulut B. Platelet to lymphocyte ratio in neonates: A predictor of early-onset neonatal sepsis. Mediterr 
J Hematol Infect Dis 2019;11(1):e2019055. 

26. Kurt A, Tosun MS, Altuntaş N. Diagnostic accuracy of complete blood cell count and neutrophil-to-lymphocyte, 

lymphocyte-to-monocyte, and platelet-to-lymphocyte ratios for neonatal infection. Asian Biomed 2022;16(1):43-52. 

27. Wilar R, Koesmarsono B, Gunawan S. The combination of neutrophil to lymphocyte ratio and platelet to lymphocyte 

ratio improves accuracy of neonatal sepsis diagnosis. Paediatr Indones 2023;63(4):213-218. 



 Hasibuan et al. Narra J 2024; 4 (2): e763 - http://doi.org/10.52225/narra.v4i2.763        

Page 8 of 8 

S
h

o
rt

 C
o
m

m
u

n
ic

at
io

n
 

 

 

28. Bhat YR. Platelet indices in neonatal sepsis: A review. World J Clin Dis 2017;7(1):6-10. 

29. Chauhan N, Tiwari S, Jain U. Potential biomarkers for effective screening of neonatal sepsis infections: An overview. 

Microb Pathog 2017;107:234-242.  

30. Simonsen KA, Anderson-Berry AL, Delair SF, Davies HD. Early-onset neonatal sepsis. Clin Microbiol Rev 2014;27(1):21-

47.  

 


