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Introduction
Neonatal sepsis is a major contributor to both morbidity and mortality 
in newborn infants. Despite the fact that the incidence of sepsis in term 
and late preterm infants is low, the risk of serious adverse outcomes is 
of such great consequence that carers should set a low tolerance for 
assessment and treatment for possible sepsis in neonates (1).

Neonatal sepsis is a systemic condition of bacterial, viral, or fungal 
(yeast) origin that is attributed with hypoperfusion in an infant that is 
28 days of life or younger. The denition of sepsis has included the 
isolation of a microorganism from a normally sterile body uid such as 
blood or cerebrospinal uid and can be fatal if left untreated. 

In spite of this, the term systemic inammatory response syndrome 
(SIRS) has also been employed when describing neonatal sepsis. This 
is due to the fact that the clinical manifestations of sepsis can be 
brought on by highly potent pro-inammatory cytokines (2). The 
presence of sequential organ dysfunction, as objectively ascertained 
by the sequential organ failure assessment (SOFA score), is a reliable 
indicator of mortality (for example, a SOFA score of 4 or higher is a 
reliable indicator of mortality) and admission to the intensive care unit, 
with death serving as the ultimate outcome measure. 

Based on age of the infant when the rst symptoms appear, sepsis can 
be broken down into the following categories: Early-onset sepsis is 
dened by Wynn et al (2) as the symptoms that appear before 7 days of 
age, although some experts limit it to infections occurring within the 
rst 72 hours of life while Late-onset sepsis is when symptoms occur 
after 7 days of age. (2)

In utero transmission of bacteria can cause early-onset neonatal sepsis; 
this can occur either transplacentally or, more commonly, as a result of 
ascending bacteria entering the uterus from the vaginal environment 
following membrane rupture. (5). A premature rupture of membranes, 
also known as PROM, is a common occurrence in obstetrics that can 
have a signicant effect on the outcome of a pregnancy. (6).

There can be anywhere from one to ve cases of neonatal sepsis for 
every thousand live births. 

Also, it is observed that neonatal sepsis and other severe infections 
were responsible for approximately 15% of all neonatal deaths in the 
world in 2013, causing over 4 lakh deaths (7). The risk is signicantly 
higher with a preterm delivery. (8). In term neonates, the incidence of 
sepsis (both early-onset and late-onset) is estimated to be between one 
and two cases for every 1000 live births (9).

Both early- and late-onset sepsis are most commonly caused by Group 

B Streptococcus (GBS) and Escherichia coli, seen in 2/3rd of cases 
(10).

In unusual sporadic cases of neonatal sepsis, which are typically 
acquired transplacentally, Listeria monocytogenes is often isolated 
(11). In neonatal sepsis, Staphylococcus aureus is a potential pathogen. 
This includes methicillin-resistant Staphylococcus aureus that was 
acquired in the community (12). Bacteremic staphylococcal infections 
in term infants typically manifest themselves in conjunction with sites 
of involvement in the skin, bones, or joints. Herpes simplex virus is one 
of the most common viral causes of sepsis, being associated with 
signicant morbidity and mortality. The onset of these manifestations 
for viral sepsis typically occurs between days 5 and 9 of a newborn's 
life (13).

After symptoms such as poor feeding, lethargy, fever, irritability, 
hypoperfusion, and jaundice associated with an enterovirus infection, 
a patient may go on to develop meningoencephalitis, myocarditis, and 
hepatitis (14).

In many developing countries such as hours, with limited modalities to 
diagnose neonatal sepsis for reasons such as high patient volume and 
high cost of test, which most patients cannot afford, assessment of 
simple and cost-effective tests will help improve outcomes in neonatal 
sepsis, especially in tier 2 and 3 cities. 

Hence, with this study, we evaluate the role of NLR and PLR in 
identication of neonatal sepsis in a tertiary care centre.

Methods and methodology
This is a retrospective observational study that was performed in the 
Department of paediatrics in a tertiary care centre. All term neonates 
born after 37 completed weeks of gestation via an uncomplicated and 
uneventful vaginal delivery were included in the study. The neonates 
that were diagnosed with fever within 48 hours of delivery, and 
positive blood cultures were taken in the sepsis wing of the study, while 
neonates without fever and cultures negative were taken in the control 
wing. 

Those neonates born before 37 or after 40 weeks gestation, with 
congenital anomalies to mothers with co-morbidities were excluded 
from the study. 

Neonates were subjected to routine blood investigations such as CBC, 
ESR, CRP, peripheral smears and cultures. 

NLR and PLR was calculated for each of the neonates and correlated 
with the presence of sepsis. 
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Statistical analysis- data was collected and recorded in an MS excel 
spreadsheet. Continuous variables were represented as mean and 
median, while categorical variables were represented as percentages 
and frequency. Correlation was calculated using student's t test, 
ANOVA test for independent means and Fisher's exact test. Sensitivity, 
specicity, positive and negative predictive value was calculated for 
NLR and PLR. P value less than 0.05 was considered to be statistically 
signicant.

Results
The study included 40 neonates born via full term vaginal delivery. The 
mean gestational age of the neonates was 38.9 +/- 4.3 weeks. The mean 
birth weight of the neonates was found to be 2802 +/- 342 gm. 

Maternal factors can also be a contributory factor for the onset of 
neonatal sepsis. In our study we found that the most common maternal 
factor was fever > 102 degree F within 48 hours of delivery (56.4%), 
followed by PROM  (32.56%). 

The most common clinical features in the neonates was fever followed 
by lethargy. 

In all neonates, blood, urine and CSF cultures were drawn. Any 
temperature spikes were documented. 

Mean NLR was found to be 2.34 +/- 0.43, while mean PLR was 62.4± 
14.9 in the sepsis group vs 0.72+/- 0.23 and 15.3 ± 2.1 respectively in 
the control group. 

The sensitivity of NLR was 94.44 % while specicity was 86.36%. 
there was a positive correlation between NLR and TC in neonates. 

We noted that the sensitivity of PLR was 84.21%, while specicity of 
PLR was 80.95%. this is not as sensitive a marker as NLR for sepsis, 
but it still has a weak positive correlation with TC. 

Discussion
Neonatal sepsis, also known as NS, is a common form of systemic 
illness that affects newborns and can lead to morbidity and mortality. 

However, the ideal biomarker that could be used for the early diagnosis 
of NS does not currently exist. (15) Recent research has shown that the 
platelet width to lymphocyte ratio, also known as PLR, plays an 
important part in the inammatory process. Our goal in conducting this 
study was to make a contribution to the ongoing investigation into 
whether or not NLR and PLR can be utilised in the early diagnosis of 
NS.

Platelet–neutrophil complexes can be found in the blood of patients 
suffering from a wide variety of inammatory disorders as well as 
sepsis. Platelets that have been activated form bonds with neutrophils 
in the blood and are responsible for recruiting neutrophils to the sites of 
injury and infection (16).

White blood cell count (WBC), which is one of the diagnostic tests that 
is routinely performed for sepsis work up, was once thought to be 
reliable indicators of infection; however, it is now known that these 
tests are insensitive and nonspecic.

In addition, a single leukocyte count taken not long after birth is not 
sensitive enough to diagnose neonatal sepsis on its own (17).

According to the ndings of our research, NLR and PLR can both be 
utilised in the process of identifying sepsis in term neonates. 
Comparing NLR and PLR between cases and controls in a study by 
Mahmoud et al. found that cases had signicantly higher values of 
these ratios than controls, indicating that these ratios play an important 
role in the detection of early-onset neonatal sepsis. (18) This nding is 
comparable to the one that we found in our study.

In a study by Birol et al (15), PLR was found to have sensitivity of 
88.9% to 91.3% and specicity of 94.7% to 97.6%, 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, which is slightly 
higher than that observed in our study. 

A neutrophil to lymphocyte ratio (NLR) of 6.76 was determined to be 
the predictive cut-off value of EOS by Can et al. (sensitivity 97.4%; 
specicity 100%; AUROC curve 0.99; P=0.001), and a PLR of 94.05 
was determined to be the predictive cut-off value of EOS by the same 
researchers (sensitivity 97.4%; specicity 100%; AUROC curve 
0.93). Both of these values were found to have a (19).

A study was conducted by Zhang et al. (20) to investigate the 
usefulness of red cell distribution width (RDW), platelet distribution 
width (PDW), neutrophil-lymphocyte count ratio (NLCR), 
procalcitonin (PCT), and C-reactive protein (CRP) in the diagnosis of 
neonatal sepsis NS. They discovered that PCT has the highest level of 
sensitivity (91.7%), while PDW has the highest level of specicity 
(84.7%). 40 According to this research, the sensitivity of RDW, PDW, 
and NLCR are respectively 73.3%, 38.3%, and 81.1%; the specicity 
of these tests is respectively 49.2%, 84.7%, and 62.7%; their positive 
predictive values (PPV) are respectively 59.1%, 71.5%, and 68.5%; 
and their negative predictive values (NPV) are respectively 64.8%, 
57.9%, and 76.8%.

Conclusion
NLR and PLR can be used as diagnostic and prognostic markers in 
term neonates with sepsis. 
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