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Abstract. Background: Neonatal sepsis (NS) is a common systemic disease that causes morbidity 

and mortality in newborns. But there is no ideal biomarker that can be used in the early 

diagnosis of NS. In recent studies, platelet to lymphocyte ratio (PLR) has been reported to play a 

critical role in the inflammatory process. In this study, we aimed to contribute to the research 

about whether or not PLR can be used as an early predictor of the diagnosis of NS. 

Methods: This retrospective cohort study was conducted among the newborns born in İzmir 

Buca Maternity and Pediatric Hospital between March 2015-February 2016. During these twelve 

months, 611 neonates with Early-Onset Sepsis (EOS) were admitted to our neonatal intensive 

care unit. One hundred and forty-nine neonates with suspected EOS, 67 neonates with proven 

EOS and 92 healthy neonates were enrolled in the study. 

Results: Platelet to lymphocyte  ratio (PLR) values of the three groups were calculated 56.5 ± 

17.8 vs. 62.4± 14.9 vs. 15.3 ± 2.1, respectively. PLR values of suspected or proven EOS group 

were significantly higher than the control group. PLR has AUC 0.89 to 0.93, the cutoff value of 

39.5 to 57.7, the sensitivity of 88.9% to 91.3% and specificity of 94.7% to 97.6%, the positive 

predictive value of 94.3% to 97.4%, and negative predictive value of 88.6% to 91.8% in 

suspected and proven sepsis diagnosis. 

Conclusions: Our results suggest that PLR can be used as a parameter in the prediction of 

neonatal sepsis. 
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Introduction. Neonatal sepsis (NS) is one of the major 

causes of morbidity and mortality in neonatal age.
1
 NS 

are classified, according to the absence or the presence 

of the positive blood culture, in Clinical Sepsis and 

Proven Sepsis. Concerning the time of symptoms onset, 

they are defined as Early-Onset Sepsis (EOS) and Late-

Onset Sepsis (LOS). When the blood culture is 

negative, but the neonate presents clinical and 

inflammation signs, and biomarker increase, the sepsis 

is defined as Clinical Sepsis. 

Conversely, in Proven Sepsis, the neonate presents 

clinical, and laboratory signs of infection/inflammation, 

and the blood cultures are positive.
2
 The time of onset 

defines the type of sepsis. The ones developing in the 

first three days of life are called EOS, whereas those 

developing from 4 to 28 days of life are called LOS.
3
 It 

is believed that EOS is mainly due to the maternal-fetal 

transmission of microorganisms during pregnancy or 

perinatally. Microorganism transmission to the blood 

circulation of neonates causes immune system reaction 
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leading to systemic inflammatory response syndrome 

(SIRS), which may progress into sepsis, multiple organ 

failure, and death.
4
 Early diagnosis and therapy may 

inhibit the progression of SIRS and prevent sepsis-

related morbidity and mortality.
5
 Determination of 

maternal risk factors and clinical and laboratory 

features are used for diagnosis of EOS. Important risk 

factors for EOS include the maternal medical history of 

urinary infection, vaginitis, early membrane rupture, 

and chorioamnionitis.
6
 Clinical signs are nonspecific 

and subtle in neonatal EOS. The unspecific clinical 

symptoms in neonates and the lack of sufficiently 

accurate biomarkers can lead to delay in diagnosis and 

initiation of the therapy, unnecessary hospital 

admissions, and antibiotic resistance secondary to 

antibiotic misuse.
7
 Blood culture is the gold standard 

laboratory test in the diagnosis of NS; however this 

method has significant limitations, which include false 

negativity secondary to maternal antibiotic use or low 

microorganism concentration, need 48 to 72 hours to 

get the results, false positivity secondary to 

contamination. Actually, the blood culture sensitivity 

in the diagnosis of sepsis is reported to be around 

19%.
8
 Given that, a “magic” biomarker to early 

diagnose EOS is to find. Many biomarkers have been 

tested for the accuracy in EOS diagnosis, including 

acute phase reactants, interleukins, and 

immunoglobins.
9-11

 C-reactive protein (CRP) is the 

most frequently studied inflammatory marker, which is 

also used in the follow-up of therapy. CRP is a 

sensitive but not a specific marker to diagnose sepsis, 

because of the increase in multiple non-infectious 

inflammatory events, other than sepsis, and the delay in 

the increase (10 to 12 hours).
12

 Another inflammatory 

marker, procalcitonin (PCT), increases in the first 3 to 

4 hours from the beginning of symptoms and decreases 

to normal level in 24 hours.
13

 Since peripheral blood 

smear test, another inflammatory marker, necessitates 

both appropriate laboratory conditions and personal 

experience, it’s reliability in sepsis diagnosis in low.
14

 

All of these limitations regarding inflammatory 

markers cause the absence of a reliable biomarker that 

can be used in the early diagnosis of NS. Recent 

studies reported that platelet and lymphocytes have a 

critical role in the inflammatory process. PLR is an 

indicator of the balance between inflammation and 

thrombosis. Thus, the inflammatory status results in 

accelerated megakaryocyte proliferation and associated 

thrombocytosis. Moreover, increased platelet counts 

and decreased lymphocyte counts have been shown to 

be related to both aggregation and inflammation, and 

thus, represent risk indicators.
15-18

 In the present study, 

the PLR which are parts of a complete blood count, 

were compared with the traditional parameters CRP 

and PCT for the ability to predict EOS in neonates with 

or without positive blood cultures. 

 

Materials and Methods. 

Patients. An observational, retrospective cohort study 

was conducted to evaluate newborns born in Buca 

Gynecology, Obstetrics and Pediatrics Hospital, Izmir, 

Turkey between March 2015 and February 2018. We 

calculated that a sample size of 64 in the study group 

and 64 in the control group would allow us to detect 

differences between the 2 groups (α = 0.05, power = 

80%).
19

 Our patient group included neonates with the 

gestational age of 37 to 42 weeks according to Ballard 

Score or ultrasonography performed before week 20, 

appropriate for gestational age (AGA) and diagnosed 

with EOS. Exclusion criteria included less than 37 

weeks or more than 42 weeks, small for gestational age 

(SGA), intrauterine growth restriction (IUGR), 

perinatal asphyxia, congenital abnormality, congenital 

heart disease, chromosomal abnormality, preeclampsia, 

and lack of data. Newborns with a maternal history of 

urinary tract infection, vaginitis, early membrane 

rupture, and clinical or histological chorioamnionitis in 

last trimester were followed up for 72 h for clinical 

signs related to sepsis, and sepsis screening was 

performed for newborns with clinical findings 12 h 

postnatally. Sepsis screening was performed for 

newborns without clinical signs related to sepsis at 12–

24 h of the newborn with a maternal history of urinary 

tract infection, vaginitis, early membrane rupture, and 

clinical or histological chorioamnionitis in last 

trimester. Sepsis screening included a complete blood 

count (CBC), CRP, PCT, and peripheral blood smear. 

Lumbar puncture was performed for newborns with 

fever or seizure or neurological findings or positive 

blood culture. European Medicines Agency (EMA), 

Report on the Expert Meeting on Neonatal and 

Pediatric Sepsis criteria were used for the diagnosis of 

sepsis.
20

 Clinical signs were: (1) Respiratory 

instability: apnea, tachypnea, increased oxygen 

requirements, or requirement for ventilation support; 

(2) Cardiovascular instability: bradycardia, tachycardia, 

rhythm instability, reduced urinary output (less than 1 

mL/kg/h), hypotension, mottled skin or impaired 

peripheral perfusion; (3) Modified body temperature: 

hypothermia, hyperthermia, or temperature instability; 

(4) Gastrointestinal instability: feeding intolerance, 

poor sucking, or abdominal distention; (5) Skin and 

subcutaneous lesions: petechial rash or sclerema; (6) 

Non-specific: irritability, lethargy, or hypotonia. Sepsis 

screening was performed at 12–24 h of life for these 

laboratory signs: (1) White blood cell (WBC) count < 

4,000 × 10
9
 cells/L or > 20,000 × 10

9
 cells/L; (2) 

Immature to total neutrophil ratio (I/T) greater than 0.2; 

(3) Platelet count < 100,000 × 10
9
 cells/L; (4) CRP >15 

mg/L or PCT ≥ 2 ng/mL; (5) Glucose intolerance 

confirmed at least two times, hyperglycemia (blood 

glucose > 180 mg/dL), or hypoglycemia (glycemia < 

45 mg/dL); (6) Metabolic acidosis with base excess 

(BE) < −10 mEq/L or serum lactate > 2 mMol/L. 

http://www.mjhid.org/


 
  www.mjhid.org Mediterr J Hematol Infect Dis 2019; 11; e2019055                                                         Pag. 3 / 8 

 

Neonates with two or more clinical signs and two or 

more laboratory signs were diagnosed as suspected 

EOS (Group 1) and admitted for the treatment. Blood 

culture positive for these newborns was considered as 

proven EOS (Group 2). The control group (Group 3) 

consisted of healthy newborns with 37–42 gestational 

weeks, AGA and suspicious EOS negatively detected. 

Maternal risk factors, demographic and perinatal data, 

and laboratory signs of the newborns were recorded in 

newborn files. 

 

Statistical Analysis. Statistical analyses were 

performed using the statistical package SPSS for 

Windows version 22.0 (SPSS Inc., Chicago, IL, USA). 

The paired sample t-test and independent-sample t-test 

were used for continuous variables. Continuous 

variables were presented as the mean ± SD, and 

categorical variables were given as frequencies and 

percentages. A p-value of less than 0.05 was 

considered statistically significant. The performance of 

laboratory features in the diagnosis of EOS was 

calculated by using the ROC curve.  

 

Results. During the study period, 6,539 newborns were 

born in our hospital. Part of those neonates (n = 1,747) 

had a maternal history of urinary tract infection, 

vaginitis, early membrane rupture, and clinical or 

histological chorioamnionitis in last trimester. In 

addition, 384 of 1,747 neonates with maternal risk 

factors and 227 of 4,792 neonates without maternal risk 

factors were admitted to our unit with a diagnosis of 

EOS. Of those admitted patients, 210 of 384 newborns 

with maternal risk factors and 185 of 227 newborns 

without maternal risk factors were excluded from the 

study. Thus, 149 of newborns admitted with suspected 

EOS (Group 1), 67 proven EOS (Group 2), and 92 

healthy newborns as a control group (Group 3) were 

included the study (Figure 1).  

 

 

 
 

Figure 1. Flowchart of the study group. 
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Demographic characteristics of groups are 

summarized in Table 1. There was no difference 

between groups regarding demographical and perinatal 

data. Comparison of hematological parameters of 

groups is summarized in Table 2. PLR, CRP, PCT, I/T 

ratio, and WBC counts were higher in group 1 and 2 

compared to group 3. The mean platelet count of group 

1, group 2, and group 3 were 245.7 ±66.1, 227.1 ±54.3 

and 283.4 ±77.6 (Group 1–3: p = 0.98, Grup 2-3: p = 

0.11), respectively. The mean lymphocyte count of 

group 1, group 2, and group 3 were 7.4 ± 2.1, 6.5 ±1.3 

and 13.1 ±2.9 (Group 1–3: p < 0.001, Group 2–3: p < 

0.001), respectively. The mean PLR of group 1, group 

2, and group 3 were 56.5 ±17.8, 62.4 ±14.9 and 15.3 

±2.1 (Group 1–3: p < 0.001, Group 2–3: p < 0.001), 

respectively. The mean CRP values of group 1, group 2, 

and group 3 were 27.5 ± 6.3 mg/L, 56.9 ± 21.7 mg/L, 

and 4.6 ± 1.1 mg/L (Group 1–3: p < 0.001, Group 2–3: 

p < 0.001), respectively. The mean PCT values of 

group 1, group 2, and group 3 were 2.2 ± 0.09 ng/mL, 

3.4 ±1.2 ng/mL, and 0.03 ± 0.01 ng/mL (Group 1–3: p 

< 0.001, Group 2–3: p < 0.001), respectively, and the 

mean I/T ratios of group 1, group 2, and group 3 were 

0.25 ± 0.1, 0.33 ± 0.08, and 0.1 ± 0.05 (Group 1–3: p < 

0.001, Group 2–3: p < 0.001), respectively. In 

suspected EOS (Group 1), PLR had an AUC of 0.812 

for prediction of EOS. At a cut-off level of 39.5, RPR 

had a sensitivity of 88.9%, a specificity of 94.7%, a 

positive predictive value (PPV) of 94.3%, and a 

negative predictive value (NPV) of 88.6%. In proven 

EOS (Group 2), PLR had an AUC of 0.847 for 

prediction of EOS. At a cut-off level of 57.7, PLR had 

a sensitivity of 91.3%, a specificity of 97.6%, a PPV of 

97.4%, and an NPV of 91.8%. The performance of 

CRP, PCT, and I/T ratio in EOS diagnosis are 

summarized in Table 3. The sensitivity of blood 

culture test was 24.8%, and the most frequently 

isolated microorganisms were E.coli (34.2%), 

coagulase negative Staphylococcus (28.9%), 

Staphylococcus aureus (23.6%), and Klebsiella spp 

(13.1%). Several CSF cultures (n = 47) obtained from 

216 newborns with EOS showed no isolation.  

 

Discussion. In neonatal sepsis, early diagnosis and 

therapy are crucial to prevent morbidity and mortality. 

However, there is no excellent biomarker to use in 

predicting the diagnosis of NS. Many studies have been 

evaluating the sensitivity and specificity of the NS 

diagnostic markers (e.g., CRP, PCT, immature to total 

neutrophil ratio, CBC parameters) and results vary

 
Table 1. Demographic characteristics of groups. 

Characteristics 
Suspected EOS (n=149) 

Group 1 

Proven EOS (n=67) 

Group 2 

Control Group (n=92) 

Group 3 
P value 

GA, week (mean ± SD) 38.5±4.3 39.1 ±5.4 40.1 ±3.5 
Group 1-3: >0.05 

Group 2-3: >0.05 

BW, g (mean ± SD) 3256 ±469 3177 ±571 3487±452 
Group 1-3: >0.05 

Group 2-3: >0.05 

Gender, n (%) 

Female 

Male  

86 (57.7) 

63 (42.2) 

34 (50.7) 

33 (49.2) 

49 (53.2) 

43 (46.7) 

Group 1-3: >0.05 

Group 2-3: >0.05 

Mode of Delivery, n (%) 
 VD 

 CS 

107 (71.8) 

42 (28.1) 

49 (73.1) 

18 (26.8) 

75 (81.5) 

17 (18.4) 

Group 1-3: >0.05 

Group 2-3: >0.05 

EOS, early-onset sepsis; GA: gestational age; SD: standard deviation; BW: birth weight; g: gram; VD: vaginal delivery; CS: Caesarean 

section. 

 

Table 2. Comparison of the hematological parameters of the groups. 

Parameters  
Suspected EOS (n=149) 

Group 1 

Proven EOS (n=67) 

Group 2 

Control Group (n=92) 

Group 3 
P value 

Platelet count, 103/L  

(mean ± SD) 
245.7 ±66.1 237.1 ±54.3 283.4 ±77.6 

Group 1-3: >0.05 

Group 2-3: >0.05 
Lymphocyte 103/L  

(mean ± SD) 
7.4 ±2.1 6.5 ±1.3 13.1 ±2.9 

Group 1-3; <0.001 

Group 2-3; <0.001 

PLR  

(mean ± SD) 
0.073 ±0.035 0.089 ±0.044 0.055 ±0.012 

Group 1-3; <0.001 

Group 2-3; <0.001 
CRP mg/L  

(mean ± SD) 
27.5 ±6.3 56.9 ±21.7 4.6 ±1.1 

Group 1-3; <0.001 

Group 2-3; <0.001 
PCT ng/mL  

(mean ± SD) 
2.2 ±0.09 3.4 ±1.2 0.03 ±0.01 

Group 1-3; <0.001 

Group 2-3; <0.001 
I/T ratio  
(mean ± SD) 

0.25 ±0.1 0.33 ±0.08 0.1 ±0.05 
Group 1-3; <0.001 

Group 2-3; <0.001 
WBC 109/L  

(mean ± SD) 
27.8 ±6.1 33.4 ±7.5 23.1 ±5.2 

Group 1-3; <0.001 

Group 2-3; <0.001 

EOS, early-onset sepsis; SD: standard deviation; PLR, platelet to lymphocyte ratio; CRP, C-reactive protein; PCT, Procalcitonin; I/T, 

immature to total neutrophil; WBC, white blood cell. 
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Table 3. The performance of different laboratory markers in EOS diagnosis. 

Parameters  AUC Cutt of value Sensitivity % Specificity % LR+ PPV % NPV % 

 
Group 

1 

Group 

2 

Group 

1 

Group 

2 

Group 

1 

Group 

2 

Group 

1 

Group 

2 

Group 

1 

Group 

2 

Group 

1 

Group 

2 

Group 

1 

Group 

2 

PLR 0.812 0.847 39.5 57.7 88.9 91.3 94.7 97.6 16 9.2 94.3 97.4 88.6 91.8 

CRP (mg/L) 0.88 0.913 4.5 7.2 72.7 87.9 69.1 71.3 4.7 8.3 70.1 75.3 71.6 86.5 

PCT (ng/ml) 0.827 0.865 0.8 2.2 69.4 83.4 96.3 98.8 11.2 19.3 94.9 98.5 75.8 85.6 

I/T ratio 0.947 0.955 0.18 0.22 45.6 54.3 96.7 98.1 16.3 12.5 93.2 96.6 30.1 68.2 

Group 1: Suspected Early Onset Neonatal Sepsis; Group 2: Proven Early Onset Neonatal Sepsis; PLR, platelet to lymphocyte ratio; CRP, C-

reactive protein; PCT, Procalcitonin; I/T, immature to total neutrophil; LR+, Likelihood Ratio; PPV, Positive predictive value; NPV, 

Negative predictive value. 

 

extensively among studies.  

Celik et al., while studying the relationship between 

CRP and NS, evaluated the accuracy and cut-off levels 

of CRP and interleukin-6 (IL)-6 in the diagnosis of NS 

and they reported the cut-off values of CRP and IL-6 to 

be 4.8 mg/L and 24.65 pg/ml respectively. They 

determined the sensitivity, specificity, positive 

predictive value (PPV), and negative predictive value 

(NPV) for CRP to be 67%, 97%, 99%, and 39%, 

respectively, and for IL-6 they were 72%, 84%, 95%, 

and 42%, respectively.
21

 Cetinkaya et al. evaluated the 

serum amyloid A protein concentrations together with 

those of the CRP and PCT in the process of diagnosis 

and follow-up of NS in premature infants. They 

reported the sensitivities for CRP, PCT, and serum 

amyloid A to be of 72.3%, 74.8%, and 76.4%, 

respectively.
22

 In another study, Abdollahi et al. 

determined that the simultaneous measurement of PCT, 

IL-6, and high-sensitive-CRP (hs-CRP) which is more 

sensitive in the diagnosis of NS. They found that the 

combination of PCT and IL-6 had a sensitivity of 88%; 

PCT and hs-CRP had a sensitivity of 82%.
23

 In Ng et 

al.’s studies, the range of CRP sensitivity and 

specificity has been reported to be 35%–94% and 

60%–96%, respectively.
24

 Hofer et al. investigated the 

relationship between CRP and early-onset neonatal 

sepsis (EONS). They reported that CRP values might 

be low due to the delay in CRP synthesis early in the 

development of the infection. CRP was reported to 

have low sensitivity during the initial hours of sepsis in 

previously published studies. Moreover, non-infectious 

factors may influence CRP kinetics; for example, 

delivery complications have been associated with non-

specific elevations of CRP in the early perinatal 

period.
25

 Aydemir et al. studied CRP levels in clinical 

and proven sepsis. They reported the CRP cut-off to be 

7.0 mg/L for proven sepsis. At this cut-off, the 

sensitivity, specificity, PPV, and NPV were 76.5%, 

98.2%, 94.9%, and 90.5%, respectively. For the 

diagnosis of clinical sepsis, with CRP cut-off of 2.6 

mg/L, the sensitivity, specificity, PPV, and NPV were 

73.6%, 83.0%, 67.2%, and 86.9% respectively.
26

 In our 

study, we found the cut-off values of CRP in suspected 

EOS and proven EOS 4.5, 7.2 mg/L, respectively. At 

this cut-off, the sensitivity, specificity, PPV, and NPV 

in suspected and proven EOS were 72.7%, 87.9%, 

69.1%, 71.3%, 70.1%, 75.3%, and 71.6%, 86.5% 

respectively. 

PCT is physiologically produced by thyroid C-cells 

as a precursor of calcitonin, an acute-phase protein 

secreted by several tissues in response to various 

endogenous and exogenous stimuli such as cytokines 

and lipopolysaccharide, acting as a chemo-attractant 

factor on blood monocytes.
27

 In healthy neonates, 

plasma PCT values increase gradually after birth, reach 

peak values after 24 h of age (mean 1.5-2.5 ng/ml, 

range 0.1-20 ng/ml) and then decrease to normal values 

below 0.5 ng/ml by 48-72 h of age. A number of 

studies in children and neonates after 72 h of age, 

demonstrated that PCT values less than 0.5 ng/ml seem 

to be normal; increases to 0.5-2 ng/ml seem to be 

related to non-infectious inflammation, viral or focal 

bacterial infections; increases above a PCT value of 2-

2.5 ng/ml, seem to be related to bacterial or fungal 

systemic infections.
28-30

 

Some studies on the relationship between PCT and 

NS report that falsely high PCT levels have been 

detected in neonates due to non-infectious critical 

diseases. Moreover, normal PCT levels have been 

reported in severely infected newborns.
31-33

 Although 

several studies demonstrated the correlation between a 

low PCT level (< 2ng/ml) and Candida infection and 

high NPV of PCT for Candida isolation, its role in the 

management of antifungal treatment is far from 

established mainly because of the limitations in study 

design of supporting literature. A recently published 

research agenda on invasive fungal infections reported 

the “Utilization of PCT to guide treatment initiation 
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and duration” as one of the ten priority for future trials 

in the field.
34

 In another study, Altunhan et al. 

compared the PCT levels for the diagnosis of EOS, in 

neonates with infectious and non-infectious processes. 

They did not identify the difference between the groups’ 

PCT levels at birth. However, the PCT levels were 

significantly higher in newborns with suspected sepsis 

at 24 h of age, and at a cut-off value of 5.3 ng/mL. 

They determined that the specificity, sensitivity, PPV, 

and NPV were all increased compared to the cut-off 

value of 0.59 ng/mL at birth.
35

 In our study, we found 

the cut-off values of PCT in suspected EOS and proven 

EOS 0.8, 2.2 mg/L, respectively. At this cut-off, the 

sensitivity, specificity, PPV, and NPV in suspected and 

proven EOS were 69.4%, 83.4%, 96.3%, 98.8%, 94.9%, 

98.5%, and 75.8%, 85.6% respectively. 

A number of the studies have explored the role of 

various parameters of complete blood count on the 

diagnosis of neonatal sepsis, e.g., white blood cell 

count (WBC), absolute neutrophil count (ANC), 

immature/total leucocyte ratio (I:T ratio), MPV, RDW, 

PDW, neutrophil and lymphocyte count. Hornik et al. 

reported that low WBC count, low ANC, and high I: T 

ratio were associated with a higher risk of infection and 

that these markers have high specificity and NPV but 

low sensitivity.
36

 Murphy et al. reported that the 

combination of two consecutive normal I: T ratio 

results and a sterile blood culture has 100% NPV.
37

 

Shaaban et al. were investigating MPV value as a 

diagnostic tool in early-onset neonatal sepsis (EOS). 

They reported that MPV was found to be higher in the 

sepsis group and sensitivity and specificity on MPV 

were 97.1% and 100%, respectively.
38

 Patrick et al. 

evaluated 156 newborns and demonstrated that MPV 

measurements were considerably higher in patients 

with bacteremia than in newborns without infection. 

The authors reported the MPV sensitivity and 

specificity for the diagnosis of sepsis to be 42% and 

95%, respectively.
39

 Zhang et al. studied the utility of 

red cell distribution width (RDW), platelet distribution 

width (PDW), neutrophil-lymphocyte count ratio 

(NLCR), PCT, and CRP in the diagnosis of neonatal 

sepsis NS. They found that PCT has the highest 

sensitivity (91.7%), and PDW has the highest 

specificity (84.7%).
40

 In this study, RDW, PDW, 

NLCR have a sensitivity of 73.3%, 38.3%, and 81.1%; 

a specificity of 49.2%, 84.7%, and 62.7%; a PPV of 

59.1%, 71.5%, and 68.5%, and a NPV of 64.8%, 

57.9%, and 76.8%, respectively.
 

The physiological immune response of circulating 

leukocytes to numerous stressful events is 

characterized by a raised neutrophil count and 

decreased lymphocyte count. A microbial infection 

causes an increase of the total leukocyte and neutrophil 

counts and results in an inflammatory reaction. For this 

reason, these counts might be used as diagnostic 

markers of microbial infection.
41-42

 Platelet to 

lymphocyte ratio (PLR) is a new and easily calculated 

value, and it is proven to have a high predictive value 

at diagnosis of inflammatory diseases in adults.
15-18 

Our 

study’s goal was identifying the utility of PLR in the 

prediction and suspicious diagnosis of early-onset 

neonatal sepsis. There is only one study on PLR in 

neonatal sepsis so far, to the best of our knowledge. 

Can et al. reported that a neutrophil to lymphocyte ratio 

(NLR) of 6.76 was the predictive cut-off value of EOS 

(sensitivity 97.4%; specificity 100%; AUROC curve 

0.99; P=0.001), and a PLR of 94.05 was determined as 

the predictive cut-off value of EOS (sensitivity 97.4%; 

specificity 100%; AUROC curve 0.93; P=0.001).
43 

In 

our study, we identified that the PLR levels of 

suspected and definite EOS were significantly higher 

than that of the control group. PLR value of neonates 

with suspected EOS had a cut-off level of 39.5, 88.9% 

sensitivity, 94.7% specificity, 94.3% PPV, and 88.6% 

NPV. PLR value in neonates with definite EOS had a 

cut-off level of 57.7, 91.3% sensitivity, 97.6% 

specificity, 97.4% PPV, and 91.8% NPV. CRP, in 

suspected and definite EOS, had a cut-off level of 4.5-

7.2 mg/L, 72.7%-87.9% sensitivity, 79.1%-81.3% 

specificity, 94.9%-98.5% PPV, and 75.8%-85.6% NPV, 

respectively. PCT in suspected and definite EOS had a 

cut-off level of 0.8-2.2 ng/mL, 69.4%-83.4% 

sensitivity, 96.3%-98.8% specificity, 77.6%-82.4% 

PPV, and 76.9%-87% NPV, respectively. It was 

confirmed that PLR has a higher specificity and PPV in 

comparison with other biomarkers used in the 

diagnosis of EOS. 

Furthermore, sensitivity, specificity, PPV, and NPV 

values of PLR were found to be higher than CRP and 

PCT. Based on these findings of our study, we 

conclude that PLR is cost-effective, easily calculated, 

needs a small amount of blood, is an easy test to 

perform, and has high sensitivity, specificity, PPV, and 

NPV values. We determined that PLR is a reliable 

marker to be used in the early prediction of EONS and 

maybe a good alternative to others, currently used 

parameters. 

The strengths of our study include a large sample 

size and the point that it compared suspected and 

definite EOS, proven EOS, and assigning a control 

group. Our study also has some limitations: first, it was 

performed retrospectively; second, even though we 

excluded patients with other inflammatory diseases, 

accompanying inflammatory comorbidities may have 

influenced the reliability of the results. Of course, the 

specificity of this test has been evaluated in the context 

of strict adherence to the criteria adopted in choosing 

the subjects studied. 

To summarize, identifying a biomarker with a high 

predictive value is significance for early diagnosis, 

treatment, and prevention of NS. Based on our results, 

we consider that PLR can be used as a new biomarker 

in the early detection of EOS. 

http://www.mjhid.org/
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