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ABSTRACT

Objective: To determine the predictive significance of platelet-to-lymphocyte ratio (PLR) and neutrophil-to-lymphocyte ratio
(NLR) in early-onset neonatal sepsis (EONS).

Study Design: A descriptive study.

Place and Duration of Study: The Neonatal Intensive Care Unit (NICU), Affiliated Hospital of Yanbian University, Jilin, China,
from January 2018 to January 2020.

Methodology: Of the total 124 children, 74 children with EONS were enrolled in group A and 50 children without infection-re-
lated diseases were enrolled in group B (control). The EONS risk factors were evaluated by logistic regression. Besides, the PLR
and NLR diagnostic performances in EONS were evaluated by plotting the receiving operating characteristic (ROC) curves.
Results: In the univariate analysis, the differences for platelet count, lymphocyte number, neutrophil number, NLR, and PLR,
between group A and group B were of statistical significance (p = 0.02, 0.021, <0.001, <0.001, and <0.001 respectively). As
suggested by logistic regression, PLR and NLR were identified as the factors to independently predict the risk of EONS (p =
0.012, and 0.003, respectively). In addition, the value of area under the ROC curve (AUC) of NLR in predicting EONS was 0.788
(95% Cl: 0.708-0.868; p <0.001), which was greater than that of PLR. At the NLR value of =3.169, the sensitivity of predicting
EONS was 77%, and the specificity was 78%.

Conclusion: Peripheral blood NLR and PLR have high predictive value for EONS. The predictive value of NLR as a biomarker for

EONS evaluation was greater than that of PLR.
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INTRODUCTION

Neonatal sepsis is the third leading cause of neonatal death after a
premature delivery and related complications during delivery.*
Approximately 400,000 newborns die every year globally due to
neonatal sepsis.’ In developing countries, due to a limited level of
early diagnosis and treatment, the mortality rate by neonatal sepsis
is about three times that of the developed countries.? According to
the time of onset, neonatal sepsis can be divided into early-onset
(onset within 72 h after birth) and late-onset (onset >72 h after
birth).*> The occurrence of EONS is related to several perinatal
factors, such as retrograde infection of pathogenic bacteria through
theplacentaorvagina.’
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The results of blood culture, currently the gold standard for diag-
nosing sepsis, can take a minimum of 48 h. The sensitivity of such
blood culture is low and is closely associated with the amount of
blood sample, the location of collecting blood samples, the use of
antibiotics, and the level of contamination ofthe blood sample.” As
the defence barrier function and immune system development of
neonates remain incompletely developed and the condition of
neonatal sepsis progresses rapidly, early diagnosis and accurate
treatmentarethekeystoreducing mortality.

In recent years, NLR and PLR indicators derived from blood anal-
ysis have attracted attention in the research of inflammation-re-
lated diseases. According to some studies, NLR and PLR can be
used as prognostic indicators for cancer and cardiovascular
diseases.®” NLR indicates the ratio of neutrophils to lymphocytes.
Studies on sepsis in adults showed that NLR could be used as a
biomarker for evaluating systemic inflammation." PLR implies
the ratio of platelets to lymphocytes. A study showed PLR to be a
usefulmarkerforevaluating patients'inflammatory response and
diseaseactivity.’
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The current studies on NLR and PLR are mostly related to adult
diseases, and reports on EONS are scarce. Therefore, the aim of
this study was to examine the predictive value of NLRand PLR in
EONSevaluation.

METHODOLOGY

The Ethics Committee of the Hospital approved this descriptive
study. Seventy-four children with EONS admitted to the Affili-
ated Hospital of Yanbian University, Jilin, China, from January
2018toJanuary 2020, were classified as group A. Forty-five chil-
drenwithoutany infectious diseases weretakeningroup B.

The inclusion criteria were positive blood culture within three
days after birth, accompanied by clinical symptoms of systemic
infection (unstable body temperature, hyperthermia, or
hypothermia; unstable heartbeatrhythm, tachycardiaorbrady-
cardia; irregular breathing rhythm regularity, shortness of
breath or pauses; feeding intolerance, etc.). No antibiotic treat-
ment was given before the blood sampling. Prior informed
consent of the parents of each child was obtained. The patients’
medical history were complete. Exclusion criteria were: mother
drinking and/or smoking during pregnancy; mother taking
medicines that affect the fetal hematopoietic system during
pregnancy; and mother with chorioamnionitis, diabetes, or
preeclampsia during pregnancy; mother having used steroids
before delivery; twins or multiple pregnancies; premature
babies (gestational age <37 weeks); post-term babies (gesta-
tionalage >42 weeks); childrenless than or greaterthan gesta-
tional age; and children receiving cardiopulmonary resuscita-
tionafterdelivery.

Gender, birth mode, birth weight, gestational age, neutrophil
count, lymphocyte count, platelet count, NLR, and PLR of chil-
dren were duly recorded in both groups. Blood samples were
collected on admission for blood analysis and blood culture.
Aftercollecting blood samples, antibiotics were used prophylac-
tically until the results of blood culture and drug susceptibility
were obtained. Statistical software, SPSS version 25.0, was
employedfordataanalysis. The measurement data wererepre-
sented by the mean and standard deviation and median (IQR:
25" percentile-75" percentile). For data with normal distribu-
tion or approximately normal distribution, the independent t-
test (t) wasusedtocompare thetwogroups. Forcomparing data
with non-normal distribution in both groups, Mann-Whitney U-
testwasused. Sample size and percentages were used torepre-
sent enumerated data. Chi-square test (¢’) was used for
comparison between two groups. A logistic regression model
was used to determine the influence of factors such as NLR and
PLR on EONS. The area under the receiver operating charac-
teristic (ROC) curve (AUC) was used to determine the sensitivity
and specificity of both NLR and PLR for predicting EONS. Statis-
ticalsignificance was defined as p-value <0.05.

RESULTS

Univariate analysis showed that in terms of platelet count,
lymphocyte number, neutrophil number, NLR, and PLR, differ-
ences between group A and group B were of statistical signifi-

cance (p<0.001 or p<0.05, respectively, Table I). However, no
statistically significant difference in gender, gestational age,
production style, and birth weight (p = 0.234, 0.492,0.144, and
0.862, respectively) was noticed (Tablel).

Logisticregression analyses onlymphocyte number, neutrophil
number, NLR, and PLR, were performed. The results indicated
that both NLR and PLR are independent risk factors for EONS
with a statistical significance (p<0.05, Tablell).

Tablel: Basicsituationofthetwogroupsofchildren.

Index Group A (n = 74) |Group B (n = 50) |p-value
Gender [male, n (%)] 45(60.8) 25(50) 0.234
Gestational week 38(35-40) 38(37-9) 0.492
Deliver

MNeb, ny(ﬂz;fe 36(48.6) 18(36) 0.144
Birth weight(kg) 3.17(2.39-3.54) 3.06(2.88-3.45) | 0.862
Lymphocyte (10°/L) 2.64(2.04-3.62) 3.16(2.48-4.07) | 0.021
Neutrophil (10°/L) 10.1(7.24-14.58) 7.78(6.04-9.89) |<0.001
PLT (10°/L) 255.24 +68.61 231.36 +44.26 0.02
NLR 4.16(3.26-5.61) 2.35(1.97-3.16) |<0.001
PLR 99.57(69.61-128.57)|71.53(53.98-88.29)| <0.001

Table II: Multivariate logistic regression analysis of early-onset neonatal
sepsis.

Risk factor B P-value OR (95%C.I)
Lymphocyte 0.715 0.068 2.043(0.948-4.404)
Neutrophil 0.057 0.588 1.058(0.863-1.298)
NLR 2.753 0.003 15.697(2.573-95.747)
PLR 2.446 0.012 11.540(1.716-77.595)
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Figure1:ROCcurvesof NLRand PLR predictearly-onset neonatal sepsis.

The ROC area of NLR predicted for EONS was 0.788 (95% Cl:
0.708-0.868, p <0.001). The best cutoff value of NLR affecting
EOSwas 3.169. Its sensitivity for predicting EONS was 77%, and
specificity was 78%, the positive predictive value was 85%, and
the negative predictive value was 75%.

The ROC area of PLR predicted for EONS was 0.699 (95% Cl:
0.607-0.792; p<0.001).

The best cutoff value of PLR affecting EOS was 90.846. Its sensi-
tivity for predicting EONS was 64.9%, and specificity was 80%,
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the positive predictive value was 79%, and the negative predic-
tivevaluewas76.9% (Figure1).

NLR and PLR can predict EONS. The ROC area of NLR predicting
EONSwas0.788, which was higherthanthe ROCarea of PLR.

DISCUSSION

Along the improvement in neonatal care, the mortality rate of
neonatal sepsis has declined, but EONS remains one of the prin-
cipal causes of neonatal morbidity and death. Early diagnosis
and treatment may control the progress of systemic inflamma-
tory response in time and reduce the mortality by sepsis."
However, the clinical manifestations of neonatal sepsis are not
specific, and the neonatal immunity is observed low after birth,
and the disease progressions occur rapidly, making an early
diagnosis of the disease more difficult. Therefore, there is an
urgentneedtofindarapid andspecificbiomarkerfor EONS.

Blood analysis involves a simple and easily available examina-
tion, under which neutrophil count, lymphocyte count, and
platelet count are commonly used clinical indicators.” When
inflammation occurs, neutrophil innate immune regulationis an
important link;"* neutrophil colony-stimulating factors can delay
granulocyte apoptosis, thereby increasing the neutrophil
counts. At the same time, several cytokines and chemokines
inhibit the proliferation and activation of lymphocytes and
reduce the number of lymphocytes throughout the body.* Also,
during systemic inflammation, megakaryocytes too, accelerate
their proliferation rate, resulting in thrombocytosis.” However,
the predictive value of platelets in sepsis remains unclarified.
Several studies have reported an association of the platelet
count to the severity of the disease.'® Inflammation inhibits the
bone marrow and reduces the number of platelets. Emrah et al.
reported that platelets were not associated with EONS." This
study showed that patients from both groups had a statistically
significant difference in neutrophil count and lymphocyte count.
Next, logistic regression analysis of the neutrophil count and
lymphocyte count showed that these two markers are indepen-
dentrisk factorsfor EONS.

In recent years, the NLR and PLR biomarkers, derived from the
analysisof peripheral blood, havedrawn people'sattentioninthe
research of inflammation-related diseases. Both NLR and PLR
can be derived from peripheral blood analysis. Compared with
the individual neutrophil count, platelet count, and lymphocyte
count, NLR and PLR are more accurate and stable.”® Previous
studies™* have shown that sepsisin adults, pneumonia, cancer,
and systemic inflammatory diseases, NLR and PLR become indi-
cators to predict the severity and prognosis of the disease. This
study highlighted statistically significant differences between
group A and group B in terms of NLR and PLR. Furthermore,
logistic regression analysis on NLR and PLR revealed that NLR
andPLRareindependentriskfactorsforEONS.

CONCLUSION

Overall,bothNLRand PLR areindependentrisk factors for early-
onset neonatal sepsis. The predictive value of NLR and PLR for

early-onset neonatal sepsis is higher, and the predictive value
of NLRis higherthanthatof PLR.
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