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ABSTRACT

Background: Neonatal sepsis contributes to significant morbidity and mortality. Blood culture, the gold standard
in its diagnosis, has low sensitivity and is affected by multiple factors. Hence the need for markers derived from
routine tests to improve diagnosis deserves further studies.

Objectives: This study aims to determine the association and optimal cut-off value and diagnostic performance of
absolute neutrophil count (ANC) and neutrophil lymphocyte ratio (NLR) with eatly-onset neonatal sepsis in term
neonates.

Methodology: This was a retrospective, analytical, single-center study of admitted patients from January 2016 to
December 2021. Clinical factors were analyzed and NLR and ANC were derived from CBC and interpreted using
the Manroe chart.

Results: Included were 200 neonates with a median birth AOG of 38 weeks. Microorganisms were isolated from
nine of 154 neonates with blood culture, corresponding prevalence of 5.84% (95% CI 2.71-10.80). Initial CBC
showed elevated mean WBC and 76.5% of neonates were considered to have elevated ANC. Optimal cut-off point
of NLR for detecting culture-proven sepsis was 2.86, with a sensitivity of 88.89% (95% CI, 51.75-99.72%) and
specificity of 36.55% (95% CI, 28.72—44.95%). The ANC gave the best balance of sensitivity and specificity with
an accuracy of 75.50%.

Conclusions: The NLR demonstrated good discriminative ability for predicting clinical neonatal sepsis based on
ANC. However, individually or simultaneously, these markers demonstrated poor discriminative ability for culture-
proven neonatal sepsis in term neonates. ANC and NLR can be used to aid in the diagnosis of clinical neonatal
sepsis.
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INTRODUCTION

Neonatal sepsis (NS) is a significant global
problem that contributes to significant morbidity and
mortality in newborns, especially in developing
countries.® As many as 1.6 million neonates die each
year due to infection, with 60% deaths occurring in
developing countries.? It is a clinical syndrome
resulting from the invasion of microorganisms into
the bloodstream that occurs in the first month of
life.> Currently, the criteria for diagnosis of NS are
mainly based on clinical signs,* however, these
clinical symptoms resemble other noninfectious
neonatal conditions, thus making the diagnosis of NS
challenging.’ The gold standard for diagnosis of NS is
blood culture;® however, it takes 48 hours to obtain
results and has low sensitivity. Studies show that
positive cultures are only found in 30-40% of cases’
and can be affected by several factors such as
maternal antimicrobial treatment, inadequate
volume of blood, and contamination.?

Other parameters used for the diagnosis of NS
include complete blood count, C-reactive protein
(CRP), and procalcitonin. However, interpretations
are challenging because they vary significantly with
the day of life and gestational age or has low
sensitivity (CRP).° Thus, it is of critical importance to
identify new biomarkers that will enable fast and
reliable hematological scoring systems for sepsis in its
early stages. The use of absolute neutrophil count
(ANC) has improved the sensitivity in screening for
neonatal bacterial disease.'° A publication by Manroe
et al., established a method for determining whether
a neonate’s neutrophil count should be considered
neutrophilic,c, normal, or neutropenic.!® The
physiological immune response of circulating
leukocytes to 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.’>!3 Sepsis could give rise to
elevated neutrophil counts and decreased
lymphocyte counts resulting from infection of

pathogenic microorganisms, indicating that septic
neonates might have a higher neutrophil-to-
lymphocyte ratio (NLR).!* NLR is considered
comparatively to be more stable than absolute
neutrophil or lymphocyte counts as both neutrophil
and lymphocyte counts are included in the
calculation.’® In a meta-analysis done by Huang, the
prognostic value of NLR in sepsis concluded that it
may be a helpful prognostic biomarker of patients
with sepsis and that higher NLR values may indicate
unfavorable prognoses in these patients.’® However,
there have been no studies that compare the utility
of NLR in relation to ANC. The predictive value of ANC
in early onset neonatal sepsis (EONS) combined with
NLR, which is a more accessible, simpler and cheaper
inflammatory marker, can lead to early treatment
and reduce morbidity and mortality.

The objective of this study was to determine the
association of ANC and NLR with EONS in term
neonates, adjusting for AOG, birthweight and its
appropriateness, and mode of delivery. Furthermore,
to describe the demographic, clinical, and laboratory
profile of septic neonates and to determine the
optimal cut-off value and diagnostic performance
(sensitivity, specificity, PPV, NPV, LR+, LR-, diagnostic
accuracy, AUC); to predict EONS of the following:
ANC, NLR, and simultaneous testing of ANC and NLR;
and lastly to enumerate the isolates in blood cultures
in early-onset sepsis of term neonates.

MATERIALS AND METHODS
Study Design and Population

This was a retrospective, observational,
analytical, single-center study, and the data were
obtained from chart review of neonates admitted to
the Neonatal Intensive Care Unit of a tertiary training
hospital in Tarlac City, Philippines, from January 2016-
December 2021. Included in the study were term
neonates born by spontaneous singleton delivery
and cesarean section with a gestational age of 37 to
42 weeks via Ballard’s scoring, appropriate for
gestational age (AGA) diagnosed with EONS.
Exclusion criteria include patients with incomplete
data and those born under 37 weeks and more than
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42 weeks. Additionally, neonates with mothers who
had preeclampsia and gestational diabetes mellitus;
are small or large for gestational age, with significant
congenital abnormalities, congenital heart diseases,
hematologic diseases, and healthcare associated
infections were likewise excluded due to their
potential as confounders. Patients who were
transferred from or to other institutions were also
excluded.

Sample Size Computation

A minimum total of 481 term neonates with both
CBC and blood cultures done to test for EONS is
required for this study; this covers the sample size
requirement for both NLR (n = 472) and ANC (n =
481), 71° based on a level of significance of 5%,
precision at +0.05, and an area under the curve of
0.586 of ANC to predict sepsis. A total of 472 term
neonates with both CBC and blood cultures done, are
required for this study based on a level of significance
of 5%, precision at +0.05, and an area under the curve
of 0.63 of NLR to predict sepsis. The AUC-based
sample size formula was based on Hajian-Tilaki et al.,
2014.

478 Neonates during the study period
(January 2016-December 2021)

Exclusion Criteria
26 Late-onset Neonatal Sepsis
98 <37 weeks Age of Gestation (AOG)

Inclusion Criteria 16 Small/Large for Gestational Age (SGA/LGA)
Term 12 Maternal Hypertension

Singleton 7 Gestational Diabetes

Normal Spontaneous Vaginal Delivery or 33 Neonatal Pneumonia

Caesarean Section 3 Congenital Heart Disease

Ballard’s Score 37-42 Weeks 7 Congenital Abnormalities

Appropriate for Gestational Age 6 Asphyxia
final diagnosis of EONS 61 Outside born
¢ 18 Incomplete Data

200 Neonates with Neonatal Sepsis

v

Chart review

Demographic data
Complete Blood Count (CBC)
Blood Culture

Inflammatory markers

Data Analysis
Absolute Neutrophil Count (ANC)
Neutrophil Lymphocyte Ratio(NLR)

Figure 1. Study Enrollment — of the 478 neonates admitted in
the study period, 200 met the study inclusion criteria. Analysis
was performed to determine the relationship of EONS with NLR
and ANC.
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Ethical Consideration

The study protocol was approved by the
University of the East Ramon Magsaysay Memorial
Medical Center, Inc. Research Institute for Health
Sciences Ethics Review Committee. This study was
conducted in accordance with the ethical guidelines
of the Declaration of Helsinki. This study was partially
funded by the Pediatric Infectious Disease Society of
the Philippines. The authors declare no conflict of
interest.

Data Sampling and Collection

Digital medical records of patients who
fulfilled the criteria for the study were retrieved and
reviewed. Data collected were entered with a
researcher-developed data collection form that
included the demographic profile, prenatal and
neonatal history, clinical signs, complete blood count,
and other relevant laboratory results. Patient data
were de-identified into an identification code. All
existing data were stored electronically in a
password-protected computer for five years, where
access to data will only be accessible to the study
proponents.

Statistical Analysis

Descriptive  statistics were used for
categorical variables- frequency and percentage.
Shapiro-Wilk or test was used to determine the
normality distribution. Continuous quantitative data
that meet normality assumption were summarized
using mean and standard deviation (SD), while those
that do not were described using median and
range. Continuous variables that are normally
distributed were compared using an independent t-
test. Otherwise, the non-parametric Mann-Whitney
U test was used. For categorical variables, Chi-square
test was used to compare the proportion between
two groups. If the expected percentages in the cells
are less than 5%, Fisher’s Exact Test was used.

Receiver operating characteristic (ROC)
analysis was performed, and Youden’s J index was
defined for all points along the ROC curve. The
maximum index value (best balance of sensitivity and
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specificity) was used to select the optimal cut-off
point. ROC curves were plotted, giving areas under
the curve (AUROC), which could range from 0.5 (no
discriminative ability) to 1.0 (perfect discriminative
ability). The optimal cut-off value's sensitivity,
specificity, predictive values, likelihood ratios, and
diagnostic accuracy in detecting EONS were
determined. Crude and adjusted odds ratios and the
corresponding 95% confidence intervals from logistic
regression were computed to determine the
associations of ANC and NLR (based on Manroe chart
and optimal cut-off values from AUROC) with EONS.
All valid data were included in the analysis.
Missing variables were neither replaced nor
estimated. Null hypothesis was rejected at 0.05a-
level of significance. STATA 15.0 (StataCorp SE,
College Station, TX, USA) was used for data analysis.
ANC is computed as WBC x Neutrophil x 10, while
NLR is computed by dividing neutrophil count and
lymphocyte count.

RESULTS

Our study population included 200 neonates
with a median of 38 (range 37-41) weeks AOG.
Subjects comprised 57% males, and 76% were
delivered via cesarean section (Table 1). The birth
length and weight medians were 49 (range 39-59) cm
and 2975 (range 2020-3860) grams, respectively. The
initial CBC was obtained at a median of the 8th hour
of life. The most common clinical signs compatible
with sepsis were respiratory distress (32%), poor
feeding, (23%), vomiting (22%) and jaundice (11%).

Pathogenic organisms were isolated from 9 of
154 neonates with a blood culture. The
corresponding prevalence was 5.84 (95% ClI 2.71-
10.80) per 100. Microbial growths belonged to the
genera Pseudomonas, Acinetobacter, Burkholderia,
Pantoea, Shigella, Staphylococcus, and Streptococcus
from initial blood culture results.

Manding MJM, Yala, ET. The Use of Absolute Neutrophil Count and Neutrophil-Lymphocyte Ratio as Predictors of Early Onset Neonatal Sepsis.

Table 1. Neonatal characteristics of all septic neonates
admitted in a Neonatal Intensive Care Unit from January 2016-
December 2020

All Culture-positive
(n=200) (n=9)
Median (Range); Frequency (%)
AOG, weeks 38 (37-41) 39 (37-39)
Sex
Male 114 (57.00) 4 (44.44)
Female 86 (43.00) 5 (55.55)
Mode of delivery
Cesarean section 152 (76.00) 8 (88.89)
Normal 48 (24.00) 1(11.11)
spontaneous
Birth length, cm 49 (39-59) 50 (45-57)
Birthweight, grams 2975 (2020- 3000 (2300-
3860) 3500)
2001-2500 30 (15.00) 2(22.22)
2501-3000 88 (44.00) 3(33.33)
3001-3500 69 (34.50) 4 (44.44)
3501-4000 13 (6.50) 0
Circumference, cm
Head 34 (30-37) 34 (31-37)
Chest 32 (24-36) 32 (30-35)
Abdominal 30 (24-36) 29 (26-34)
CBC timing, hour of life 8 (1-144) 8 (6-48)
Clinical signs of sepsis
Respiratory distress 64 (32.00) 4 (44.44)
Vomiting 45 (22.50) 2(22.22)
Poor feeding 47 (23.50) 1(11.11)
Jaundice 22 (11.00) 1(11.112)
Cyanosis 21 (10.50) 1(11.112)
Tachycardia 1(0.50) 0
Apnea 0 0
Bradycardia 0 0
Lethargy 0 0
Isolated pathogen
Pseudomonas stutzeri - 2 (22.22)
Acinetobacter - 1(11.112)
baumannii
Burkholderia cepacia - 1(11.112)
CoNS - 1(11.11)
Pantoea agglomerans - 1(11.11)
Shigella spp. - 1(11.11)
Staphylococcus - 1(11.11)
epidermidis
Streptococcus - 1(11.11)
agalactiae

34



NF
nCWFECT,
Y,

N

+

%
z
74 o 1993 0S¥

ASE
SE sn(’!/

Vol 24 No 2, pp. 31-40 July-December 2023

7, >
g gpa 3

7

o

Initial CBC showed elevated mean (+SD) WBC
count of 26.25 + 8.37 x10°/I and ANC of 17647.88 +
6593.41 x108/I (Table 2). 153 (76.5%) neonates were
considered to have elevated ANC using the Manroe
chart. The average neutrophil and lymphocyte
differential counts were 65.61% and 21.72%,
respectively, and the median NLR was 3.35 (range
0.51-11.11).

Table 2. Initial CBC and other parameters, Procalcitonin and C-
Reactive Protein of all septic neonates admitted in a Neonatal
Intensive Care Unit from January 2016- December 2020

o Pediatric Infectious Disease Society of the Philippines Journal
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Al St
Parameters (n=200) (n=9)
Mean t SD; Median (Range);
Frequency (%)
Procalcitonin, ng/mL [n=6]
<0.5 0 -
>0.5 6 (100) -
CRP, mg/L [n=3]
<1.0 1(33.33) -
1.0-3.0 1(33.33) -
>3.0 1(33.33) -
Complete Blood Count
Hemoglobin g/dL 17.58 £2.70  17.78+2.99
Hematocrit % 51.92+8.48 52.41+8.70
Platelet x1000/uL 280.56 + 283.44 +
72.95 60.35
WBC x1000/pL 26.25+837  29.89+8.36
Neutrophils, % 65.61+9.84  68.04%6.76
Lymphocytes, % 21.72+9.14 20.57+7.83
NLR 3.35 3.68
(0.51-11.11) (1.30-6.35)
ANC cells/uL 17647.88 + 20433.56 £
6593.41 6297.76
ANC classification
Normal 47 (23.50) 1(11.12)
Elevated 153 (76.50) 8 (88.89)

ANC and NLR, individually or simultaneously,
demonstrated poor discriminative ability for culture-
proven NS in term neonates (n=9/154 neonates),
with AUCs ranging from 0.569 to 0.636 (Table 3,
Figure 1).

Manding MJM, Yala, ET. The Use of Absolute Neutrophil Count and Neutrophil-Lymphocyte Ratio as Predictors of Early Onset Neonatal Sepsis.

Table 3. Predictive abilities of CBC-derived values for culture-
proven EOS in term neonates (n=154)

AUC (95% Cl)

ANC 0.635 (0.430-0.840)
NLR 0.569 (0.399-0.739)
ANC and NLR 0.636 (0.422-0.850)
go
° O.IOO 0.I25 0.:50 0.I75 1.60

1-Specificity

—&— NLR ROC area: 0.5693
—&— ANC+NLR ROC area: 0.636

—&— ANC ROC area: 0.6352
Reference

Figure 2. ROC curves of ANC and NLR, individually and
simultaneously, to predict culture-proven EONS.

The optimal cut-off point of NLR for detecting
culture-proven NS was 2.86, and values greater than
or equal to this gave a sensitivity of 88.89% (95% Cl,
51.75-99.72%) and specificity of 36.55% (95% ClI,
28.72-44.95%). Its overall accuracy was 39.61% (95%
Cl, 31.83-47.80%) (Table 4). For elevated ANC by
Manroe chart, the sensitivity was similar at 88.89%
(95% Cl, 51.75-99.72%), specificity lower at 25.52%
(95% Cl, 18.65—33.42%), and overall accuracy lower
at 29.22% (95% Cl, 22.18-37.08%).

Table 4. Diagnostic performance of elevated ANC and NLR in
screening for culture-proven EOS in term neonates (n=154)
Elevated ANC NLR 2 2.86
Point Estimate (95% Cl)

sn, % 88.89 (51.75-99.72)  88.89 (51.75-99.72)
Sp, % 25.52 (18.65-33.42)  36.55 (28.72-44.95)
PPV, % 6.90 (5.45-8.68) 8.00 (6.27-10.15)
NPV, % 97.37 (85.10-99.58)  98.15 (89.19-99.71)
Positive LR~ 1.19 (0.93-1.53) 1.40 (1.08-1.82)
Negative LR  0.44 (0.07-2.82) 0.30 (0.05-1.95)

Accuracy, %  29.22(22.18-37.08)  39.61 (31.83—47.80)
Sn — Sensitivity; Sp — Specificity; LR — Likelihood Ratio
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Figure 3. Absolute neutrophil counts were plotted according to
hour of life when CBC was taken. (a) All neonates (n=200);

(b) Neonates with blood culture (n=154). Red points indicate
those that showed growth on culture.

Table 5. Association of ANC classification and NLR with culture-
proven EOS in term neonates (n=154)

Crude OR p Adjusted* OR p
(95% Cl) (95% Cl)
ANC classification
Normal Reference - Reference -
Elevated 2.74 .349 1.30 .825
(0.33-22.65) (0.12-13.77)
NLR
<2.86 Reference - Reference -
>2.86 4.61 .155 4.09 237
(0.56—37.87) (0.40-42.22)

*Controlled for birth AOG, sex, and mode of delivery
NLR demonstrated good discriminative ability for
predicting clinical NS using the ANC classification

Pediatric Infectious Disease Society of the Philippines Journal
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based on the Manroe chart in term neonates (AUC =
0.8580; 95% Cl 0.8005 to 0.9156) (Figure 4).

0.50 0.75 1.00
1 1 1

Sensitivity

0.25
1

0.00

T T T T T
0.00 0.25 0.50 0.75 1.00
1 - Specificity

AUC (95% CI) = 0.8580 (0.8005 - 0.9156)

Figure 4. NLR discriminative ability for predicting clinical
neonatal sepsis using the ANC classification

Youden's J index was used to determine the
optimal cut-off point for NLR in predicting clinical NS
using the ANC classification based on the Manroe
chart, which gives the point with the best balance of
sensitivity and specificity. NLR > 3.06 had a fair
sensitivity of 71.24%, high specificity of 89.36%, and
an accuracy of 75.50% (Table 6).

Table 6. Diagnostic performance of optimal cut-off point of NLR
in screening for clinical sepsis based on ANC classification from
the Manroe chart (n=200)

NLR

76.50 (70.00-82.19)
71.24 (63.38-78.26)
89.36 (76.90-96.45)
95.61 (90.44-98.05)
NPV, % (95% Cl) 48.84 (42.20-55.52)
Positive likelihood ratio (95% Cl)  6.70 (2.91-15.43)
Negative likelihood ratio (95% CI)  0.32 (0.25-0.42)
Accuracy, % (95% Cl) 75.50 (68.94-81.29)

Disease prevalence, % (95% Cl)
Sensitivity, % (95% Cl)
Specificity, % (95% Cl)

PPV, % (95% Cl)

Term neonates with NLR > 3.06 had about 20 to
24-fold increase in odds to have clinical NS based on
the ANC classification from the Manroe chart,
whether by crude association or after adjusting for

AOG, sex, and mode of delivery.
Table 7. Association of NLR with clinical NS based on ANC
classification from the Manroe chart (n=200)
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Crude OR p Adjusted OR p
(95% Cl) (95% Cl)
NLR
<3.06 Reference - Reference -
>3.06 20.81 <.001 24.20 <.001
(7.72-56.06) (8.61-68.02)

Adjusted analysis accounted for the following variables:
AOG, sex, mode of delivery
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Figure 5. ANC classification based on Manroe chart

DISCUSSION

Our study showed that the most common clinical
signs observed in patients with neonatal sepsis in this
study included respiratory distress (32%), poor
feeding (23%), and jaundice (11%). Microorganisms
were isolated from nine of 154 neonates with blood
culture, a corresponding prevalence of 5.84% (95% ClI
2.71-10.80). Initial CBC showed elevated mean WBC
and 76.5% of neonates considered to have elevated
ANC. The optimal cut-off point of NLR for detecting
culture-proven sepsis was 2.86, with a sensitivity of
88.89% (95% Cl, 51.75-99.72%) and specificity of
36.55% (95% Cl, 28.72-44.95%). The ANC gave the
best balance of sensitivity and specificity with an
accuracy of 75.50%.

The clinical profile findings are in accordance
with the study conducted by Nasser et al., where
respiratory distress was the most frequent clinical
sign of EONS at 60%, followed by tachycardia (10%),
jaundice, lethargy, and apnea (6.7 %), and lastly poor
feeding, bradycardia, and cyanosis by 3.3% .2° On the
other hand, Can et al,. found the main presenting

Manding MJM, Yala, ET. The Use of Absolute Neutrophil Count and Neutrophil-Lymphocyte Ratio as Predictors of Early Onset Neonatal Sepsis.

signs were apnea and bradycardia (31%), followed by
tachycardia (29%), jaundice, poor feeding, and lastly,
respiratory distress (5%).2*

Albeit the gold standard for the diagnosis of
sepsis, as shown by the low prevalence of culture-
proven sepsis in our study, the rate of yield of blood
culture is low %2 especially in developing countries
wherein clinically diagnosed sepsis is present in 49-
170 per 1000 births and the culture proven sepsis
was at 16 per 1000 live births.?® Results takes up to
48 hours to obtain which may be affected by
multitude of factors such as inadequate blood
volume, contamination and maternal antimicrobial
use.?? In our study, we yielded no predominant
microbial growth but instead included Pseudomonas,
Acinetobacter, Burkholderia, Pantoea,
Staphylococcus, and Streptococcus in comparison to
commonly reported microorganisms in EONS which
includes S. agalactiae and E.coli.?° The blood culture
were obtained from the first day of life and the results
may have been influenced multiple factors.

CBC is a conventional laboratory test to aid in
the diagnosis of sepsis and we derive multiple
inflammatory markers which includes total leukocyte
count, immature to total neutrophil count and ANC.
However, WBC has been of little clinical use due to its
broad variation hence Manroe chart was widely
utilized?* which shows the total neutrophil count in
the first 60 hours of life.?° In our study, initial CBC
showed an elevated (#SD) WBC count of 26.25 + 8.37
x10°/I and ANC of 17647.88 + 6593.41 x108/I. 153
(76.5%) neonates were considered to have elevated
ANC as plotted in the chart.

NLR is considered more stable than absolute
neutrophil or lymphocyte counts since both
neutrophils and lymphocytes are included in the
computation.?? Normal NLR values in healthy
neonatal or pediatric populations have been
reported with an average value of 0.52- 0.91.%° In our
study, the cut-off point for NLR in predicting clinical
NS using ANC classification based on the Manroe
chart was >3.06, which had fair sensitivity at 71.24%
and high specificity at 89.63%. In contrast, the
optimal cut-off point of NLR for detecting culture-
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proven NS was lower at 2.86, and values greater than
or equal to this gave a sensitivity of 88.89% and
specificity of 36.55%. Various studies reported cut-off
points close to our determined value: Omran et al.,
identified that NLR, at a cut-off value of 2.7, had a
sensitivity of 80% and specificity of 57.1%2°, while
Wilar et al., found that the mean NLR from EONS and
non-EONS group was 2.82+2.29 (sensitivity of 83.3%
and specificity 57.1%) and 0.82+0.32, respectively.?’
In a similar study population, higher mean NLR was
found in those with positive blood cultures at 3.69
(+3.0) than those with negative blood cultures at 1.56
(+1.83).28 These studies had similar findings which
showed a higher NLR value on septic neonates versus
the control group. On the other hand, Can et al.,
found a higher predictive cut-off value of NLR for
EONS at 6.76 (sensitivity 97.4%; specificity 100%)
compared in our study,?® while another study
determined a lower predictive NLR cut off value in
neonates with NS at 1.81 with 86.1% sensitivity,
85.1% specificity, 68.9% PPV, and 94.1% NPV.?°
Several studies reported significantly higher
NLR in septic neonates compared to healthy
neonates. Comparing the determined cut-off point of
NLR at 2.86 for detecting culture-proven NS in those
with elevated ANC by Manroe chart, the sensitivity
was similar at 88.89% specificity lower at 25.52%.
Furthermore, NLR demonstrated good discriminative
ability to predict clinical NS using ANC classification
when compared using the classification based on the
Manroe chart. In a study done by Uri et al., results
show that the markers ANC and NLR have similar
sensitivity in identifying serious bacterial disease.?!
Term neonates with NLR >3.06 had about 20 to 24
fold increase in odds of clinical NS. However, NLR
showed no significant association with culture-
proven EONS outcomes. This is in contrast with the
study done by Sumitro et al., where neonates with an
NLR >2.12 have almost twice the risk of giving a
positive blood culture, and when combined with
CRP>2.70mg/dL, the risk of providing positive blood
culture results is more than doubled.3? On the other
hand, one study showed that NLR when combined
with CRP would have better accuracy in diagnosing

Manding MJM, Yala, ET. The Use of Absolute Neutrophil Count and Neutrophil-Lymphocyte Ratio as Predictors of Early Onset Neonatal Sepsis.

sepsis.?® Inclusion of NLR as a new diagnostic marker
for EONS is reinforced in this study in context with
previous studies and the management of sepsis are
mainly based on clinical sighs which are nonspecific.*
Blood cultures lack sensitivity due to specific
characteristics of the neonatal population®® and
results can be affected by multiple factors. As a result,
a combination of findings may then explain the poor
discriminative ability in culture proven sepsis, but a
good discriminative ability in clinically diagnosed NS.

Interpretations of our findings should take
into account study limitations. The study was done in
a single center with relatively small sample size in a
retrospective manner. Also, the study did not include
healthy neonates in comparing the utility of NLR and
ANC. Some subjects also did not have culture results
or culture was not done which may have contributed
to the low yield of positive results.

CONCLUSION AND RECOMMENDATIONS

We demonstrated the good discriminative ability
of NLR in predicting clinical NS based on the ANC of
Manroe. However, ANC and NLR, individually or
simultaneously, demonstrated poor discriminative
ability for culture-proven NS in term neonates. ANC
and NLR, can be used as an additional marker of
infection to aid in the diagnosis of clinical NS and can
be further evaluated in a prospective analysis with
larger population and in subsets of patients with
culture proven sepsis. A comparison of its diagnostic
performance may further be established when
compared to healthy neonates and may also be
correlated with other inflammatory markers such as
ESR, CRP, and procalcitonin.
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