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ABSTRACT

Introduction: Neonatal sepsis is a major cause of morbidity and mortality, especially in low- and middle-income countries (LMICs). Preterm
neonates are at higher risk due to immune immaturity, comorbidities, and prolonged NICU hospitalization. Early recognition and treatment
are crucial, but no ideal biomarker exists. Mean platelet volume (MPV) and red cell distribution width (RDW) have been suggested as potential
markers. This study evaluates their significance.

Objectives: To determine the incidence of early- and late-onset sepsis (EOS, LOS), analyze causative pathogens, and assess biochemical
parameters (RDW, MPV, platelet count [PLT], and C-reactive protein [CRP]). The study also examines maternal conditions influencing sepsis
and neonatal outcomes. A retrospective analysis was conducted on 139 NICU patients at CCU Sarajevo from January 1, 2021, to December
31, 2023. Specifically, all microorganisms were isolated from blood cultures.

Results: Neonatal sepsis incidence was 12.5%, with 25.2% classified as EOS and 74.8% as LOS. EOS occurred mostly in full-term neo-
nates (mean birth weight 2,044g), while LOS was more common in preterms (1,8309g). Escherichia coli was the main EOS pathogen, while
Acinetobacter baumannii caused 19.4% of LOS cases. Thrombophilia in mothers was significantly associated with EOS. CRP was the most
predictive biomarker for EOS, while MPV, CRP, and PLT were significant in LOS. RDW was not relevant. Mortality was 22.3%, higher in LOS.

Conclusion: No single biomarker reliably predicts neonatal sepsis. A combination improves diagnostic accuracy, emphasizing the need for

further research.
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Introduction

Neonatal sepsis is a serious global issue. On a worldwide
level, approximately 2.6 million children die during the
neonatal period [1]. Neonatal sepsis is one of major causes
of neonatal mortality in low- and middle-income countries
(LMICs). The mortality rate is higher in preterm infants
than in full term neonates [2]. Higher mortality risk in-
cludes more illness or death early in life, in the first year
of life and perhaps even years later. Under the Sustainable
Development Goal 3 (SDG 3), which states that, ‘to re-
duce neonatal mortality to at least 12 per 1000 live births
by 2030’, it is quite impossible for LMIC:s to achieve with-
out a dramatic reduction in deaths arising from infections
in neonates [3].

Neonatal sepsis is classified based on culture positiv-
ity, where it can be confirmed as culture-positive sepsis or
clinically/culture-negative sepsis. Another widely accepted
classification differentiates hospital-acquired (nosocomial)
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sepsis from community-acquired sepsis [4]. It primarily
effects preterm neonates especially with low birth weight.
One of the important causes is an immature immune sys-
tem, which consequently increases the risk of developing
nosocomial infections [5]. Other risk factors for neonatal
sepsis are low birth weight, prematurity, premature rup-
ture of membranes (PROM), complications resulting in
perinatal asphyxia, prolonged NICU stay, poor sanitation
conditions, low socioeconomic status, malnutrition and
overcrowding. The conditions, compounded by the rising
figures of multidrug resistant agents, particularly Gram-
negative bacteria, have made the situation grim from man-
agement of antimicrobial standpoint as well as neonatal
mortality and morbidity [6].

The most commonly used classification is an early-
(EOS) and late onset sepsis (LOS). EOS refers to sep-
sis in neonates at or before 72 hours of life (some use 7
days), and LOS is defined as sepsis occurring at or after 72
hours of life (2) EOS is caused by micro-organisms includ-
ing Group B Streptococcus, Klebsiella, Listeria monocy-
togenes, atypical Haemophilus influenzae, and Escherichia
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coli [7]. Late-onset sepsis (LOS) is transmitted horizontally
postpartum, from the ambient environment to the infant
during or after hospitalization [8]. The causative agents
can be the same as those in EOS, but infections caused by
hospital-acquired pathogens are more common: Klebsiella,
Acinetobacter baumannii, Stenotrophomonas maltophilia,
etc. Additionally, infections with pathogens affecting the
infant population, such as Haemophilus influenzae, Strep-
tococcus pneumoniae, and Neisseria meningitidis, are also
frequent. Conditions that mimic sepsis-like symptoms are
often caused by viral agents, such as Herpes simplex vi-
rus (HSV), Cytomegalovirus (CMV), or enteroviruses [9].
Neonatal sepsis varies in signs and symptoms ranging from
nonspecific or vague symptoms to hemodynamic collapse.
Early symptoms may appear as feeding intolerance, irrita-
bility or lethargy. In many cases, neonatal sepsis leads to
the development of respiratory distress, characterized by
grunting, tachypnea, apnea, and cyanosis. Neonates also
become temperature unstable, presenting with either hy-
pothermia or hyperthermia. Circulatory signs include
tachycardia, hypotension with poor perfusion, and even
shock. The most common central nervous system symp-
toms are seizures, bulging fontanelle, irritability, and in-
consolable crying [8,9].

Although a blood culture is the gold standard for diag-
nosis, because of the time it takes to obtain it, it is impor-
tant to find other markers. Sometimes, sepsis is diagnosed
based on laboratory findings, which shows hypo- or hy-
perglycemia, hyperbilirubinemia or acidosis [7]. Complete
blood count (CBC) with differential and C-reactive pro-
tein (CRP) are critically important in a serially obtained
laboratory test. Thrombocytopenia in sepsis has been em-
phasized as one of the predictive risk factors for sepsis re-
lated mortality in neonates who have very low birth weight
(VLBW) and studies have stressed its significance [10]. El-
evated levels of MPV may indicate ongoing inflammation
or immune activation that is part of the immune response
by releasing large amounts of cytokines and inflammato-
ry mediators. Studies also show that red cell distribution
width (RDW) varies  significantly in pathological con-
ditions associated with inflammation and infection [11].
Diagnostic confirmation or evaluation of the treatment
efficacy can also be done by using some other inflamma-
tory biomarkers like, haptoglobin, procalcitonin, and cy-
tokines. In order to obtain accurate diagnosis, it is essential
to find reliable an inexpensive test, for their use in LMICs
where the availability of expensive assays is limited.

The objectives of our study were to estimate the in-
cidence of early and late neonatal sepsis, identify the
causative pathogens, examine the effect of pathological
conditions of mother on sepsis development, analyze bio-
chemical parameters to assess their predictive value, and
evaluate patients’ outcomes.
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Methods

Study Area

This study was conducted at the Neonatal Intensive Care
Unit (NICU) of the Pediatric Clinic, Clinical Center Uni-
versity of Sarajevo (CCU Sarajevo).

Study Design and Sampling Procedure

A retrospective, descriptive analysis of medical records was
performed on newborns hospitalized in the NICU from
January 1, 2021, to December 31, 2023. A total of 139
neonates diagnosed with sepsis were included. Inclusion
criteria were neonatal hospitalization in the NICU with
a confirmed diagnosis of sepsis. Patients were categorized
into early-onset sepsis (EOS) and late-onset sepsis (LOS)
groups. Those without sepsis were excluded. Specifically,
all microorganisms were isolated from blood cultures.

Measures

Maternal risk factors analyzed included hypertension, dia-
betes mellitus, thrombophilia, placental abruption, ane-
mia, COVID-19 infection, endometriosis, Hashimoto’s
thyroiditis, HELLP syndrome, hydronephrosis, colpitis,
IVF pregnancy, and urinary tract infections. Data collected
included gestational age, sex, birth weight, type of sepsis,
laboratory parameters (white blood cell count, platelet
count, CRP, RDW, and MPV), blood culture results, and
patient outcomes.

Data Collection

Medical records of eligible neonates were reviewed, and
relevant clinical and laboratory data were extracted. Ethi-
cal approval for this study was obtained from the Ethical
Committee of CCU Sarajevo.

Statistical Analysis

Data were analyzed using R 4.4.0 (R Foundation for Statis-
tical Computing, Vienna, Austria) and RStudio 2024.04.1
(Posit Software, PBC, Boston, Massachusetts, USA). Nu-
merical variables are presented as means + standard devia-
tions or medians with interquartile ranges (Q1-Q3). The
Shapiro-Wilk test, QQ-plots, and histograms assessed nor-
mality. The t-test or Wilcoxon rank sum test was used for
comparing quantitative variables, while Pearson’s y? test or
Fisher’s exact test was applied for categorical variables. Di-
agnostic performance was evaluated using the area under
the ROC curve (AUC). A p-value of <0.05 was considered
statistically significant.

Ethical statement

The University of Sarajevo-Faculty of Medicine committee
approved this research (Ref. No. 01-4-TK-3862/24), ac-
cording to the Declaration of Helsinki.
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Results

Socio-Demographic Characteristics

During the study period (2021-2023), a total of 1,112
newborns were hospitalized, of which 139 (12.5%) were
diagnosed with neonatal sepsis. The distribution of sepsis
cases varied over the years, with the highest occurrence in
2021 (54 cases), followed by 2023 (45 cases), and 2022
(40 cases). Among the sepsis cases, 25.2% were classified
as early-onset sepsis (EOS), and 74.8% as late-onset sepsis
(LOS). Female neonates had a higher distribution of sep-
sis cases (53.2%) compared to males (46.8%). The average
birth weight was 2,044 grams (SD = 1,017 grams), with an
average in the EOS group of 2,676 grams and in the LOS
group of 1,830 grams (p<0.001). There was a significant

Table 1. Demographic characteristics of the patients
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difference in birth weight between EOS and LOS groups,
with a higher number of low-birth-weight neonates in the
LOS group. EOS neonates had a significantly longer gesta-
tion period (36.2 + 4.3 weeks) compared to LOS neonates
(32.1 + 4.8 weeks) (p<0.001) (Table 1).

Risk Factors

Maternal conditions that were analyzed included hyper-
tension (7.9%), diabetes mellitus (5.8%), and infections
(9.4%). There were 5.0% of pregnancies resulting from in-
vitro fertilization, and 4.3% of mothers had COVID-19.
Thrombophilia was observed significantly more in EOS
cases (11.4%) compared to LOS (1%) (p=0.014) (Table
2).

Group
Variable Overall EOS Los
(N=139) (N=35) (N=104) p-value
Birth weight (g) <0.0011
Mean (+SD) 2.044 (+1.017) 2.676 (+985) 1.830 (+939)
Median [Q1-Q3] 1.890 [1.156-2.888]  2.800 [1.955-3.455] 1.610 [1.080-2.220]
Range (Min — Max) 540-4.240 540-4.160 600-4.240
Unknown 1 0 1
Birth weight caterories n (%) <0.0012
ELBW (<1.000g) 22 (15.9%) 2 (5.7%) 20 (19.4%)
VLBW (<1.500g) 32 (23.2%) 3(8.6%) 29 (28.2%)
LBW (<2.500g) 40 (29.0%) 9 (25.7%) 31(30.1%)
NBW (2.500-4.000g) 38 (27.5%) 18 (51.4%) 20(19.4%)
HBW (>4.000g) 6 (4.3%) 3(8.6%) 3(2.9%)
Unknown 1 0 1
Gestation weeks <0.001*
Mean (+SD) 33.1(¢5.0) 36.2 (+4.3) 32.1(+4.8)
Median [Q1-Q3] 33.0[29.0-38.0] 37.0 [34.5-40.0] 31.5[28.0-36.0]
Range (Min — Max) 24.0-41.0 24.0-41.0 25.0-41.0
Delivery mode n (%) 0.3
C-section 78 (57.8%) 17 (50.0%) 61 (60.4%)
Vaginal 57 (42.2%) 17 (50.0%) 40 (39.6%)
Unknown 4 1 3
1Welch T-test
2Fisher test
3Pearson x? test
Table 2. Mother’s diseases
Group
Mother’s diseases (cl)\‘llflrgg) EOS LOS
(N=35)1 (N=104)! p-value
Placenal abruption 4(2,9%) 2 (5,7%) 2 (1,9%) 0,32
Anemia 1(0,7%) 1(2,9%) 0(0,0%) 0,32
Anhydramnion 3(2,2%) 0(0,0%) 3(2,9%) 0,62
Coeliakia 1(0,7%) 1(2,9%) 0 (0,0%) 0,32
COVID-19 6 (4,3%) 2 (5,7%) 4(3,8%) 0,62
Diabetes mellitus 8 (5,8%) 2 (5,7%) 6 (5,8%) >0,92
E. coli (vaginal smear) 1(0,7%) 0(0,0%) 1(1,0%) >0,92
Eclampsia 1(0,7%) 1(2,9%) 0(0,0%) 0,32
Endometriosis 1(0,7%) 0(0,0%) 1(1,0%) >0,92
Hashimoto tireoiditis 1(0,7%) 0(0,0%) 1(1,0%) >0,92
HELLP 2 (1,4%) 0(0,0%) 2 (1,9%) >0,9?
Hydronephrosis 1(0,7%) 0(0,0%) 1(1,0%) >0,92
Hypertension 11(7,9%) 2(5,7%) 9 (8,7%) 0,72
Hyperthyreosis 1(0,7%) 1(2,9%) 0 (0,0%) 0,32
Hypothyreosis 5(3,6%) 0 (0,0%) 5(4,8%) 0,32
Infection 13 (9,4%) 1(2,9%) 12 (11,5%) 0,22
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re di Overall Group
Mother’s diseases (N=139) 0s LOS vl
(N=35)1 (N=104)t p-value

IVF 7 (5,0%) 2 (5,7%) 5(4,8%) >0,92
Colpitis 1(0,7%) 1(2,9%) 0(0,0%) 0,3?
Oligohydramnion 5(3,6%) 0(0,0%) 5 (4,8%) 0,32
Placenta previa 1(0,7%) 0(0,0%) 1(1,0%) >0,92
Polyhidriamnion 3(2,2%) 0(0,0%) 3(2,9%) 0,6?
Preeclampsia 4(2,9%) 0(0,0%) 4(3,8%) 0,6?
Pulmonary thromboembolism 1(0,7%) 0(0,0%) 1(1,0%) >0,92
RVP 3(2,2%) 1(2,9%) 2 (1,9%) >0,92
Takayashi arteritis 1(0,7%) 0(0,0%) 1(1,0%) >0,92
Trombophyllia 5(3,6%) 4(11,4%) 1(1,0%) 0,0142
Urinary infection 2 (1,4%) 0 (0,0%) 2 (1,9%) >0,92
Uterus bicornis 1(0,7%) 0(0,0%) 1(1,0%) >0,92
Variccela in the first trimester 1(0,7%) 0(0,0%) 1(1,0%) >0,92

In (%)
2Fisher test

Causative Agents

The main pathogens in EOS included Escherichia coli,
Klebsiella pneumoniae, and Enterobacter cloacae. Aci-
netobacter baumannii was the predominant pathogen in
LOS, accounting for 19.4% of cases. Escherichia coli oc-
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curred more frequently in the EOS group (14.3%) than in
the LOS group (3.8%) (p=0.045). Other pathogens, such
as Candida spp. and Streptococcus agalactiae, were found

exclusively in the LOS group (Figure 1).

Figure 1: Causative agents of neonatal sepsis

Diagnostic Parameters

For EOS, C-reactive protein (CRP) was the most significant
predictive factor for sepsis (OR=1.06, p<0.001). Leuko-
cyte count was negatively associated with EOS (OR=0.93,
p<0.056). MPV, RDW;, and platelet count showed no sig-
nificant associations. For LOS, significant changes were
recorded in CRP, mean platelet volume (MPV), and plate-
let count (PLT). MPV increased significantly (p<0.001),
and CRP rose from 8.7 + 12.0 mg/L to 72.9 + 66.5 mg/L
(p<0.001), while platelet count decreased significantly
from 247.0 + 105.9 x107"9/L to 167.9 + 136.9 x1079/L
(p<0.001) (Figure 2-3).

Outcomes

A total of 31 (22.3%) fatal outcomes were recorded, with
6 cases of EOS and 25 of LOS. This difference was not
statistically significant (p=0.4)

Discussion

Sepsis, one of the leading causes of neonatal morbidity and
mortality, accounts for one-third of neonatal deaths glob-
ally [12]. However, the incidence of neonatal sepsis and
mortality are unequally distributed. In high income coun-
tries (HIC), neonatal sepsis accounts from 1 to 5 cases per
1,000 live births but is reported to be 3 or 20 times higher
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Figure 2: ROC curve for diagnostic parameters in EOS

in low- and middle-income countries (LMIC) [13].

During the study period, we found 12.5% patients with
confirmed neonatal sepsis. In a cross-sectional study by
Khadka et al [14], a high rate of neonatal sepsis was report-
ed: of 171 participants, 18.7% had confirmed sepsis by
blood culture. There are studies of very high sepsis preva-
lence up to 59% as reported by authors from Ghana [15].
Our study had encompassed three years, with the highest
number of cases recorded in 2021. We assume the associa-
tion with the COVID-19 pandemic and the reduced ability
to prevent and screen pregnancies and expectant mothers.
Besides, the ratio of early and late sepsis was significantly
different over the years (#%=8.76; p=0.013), with the num-
ber of late neonatal sepsis cases being significantly higher
in 2023 (p<0.001) and 2022(p=0.002) compared to 2021.
Study from Saudi [16] reports EOS during 2019 in 6/49
(12.2%) while in 2020 22/62 (35.5%), and LOS during
2019 in 43/49 (87.7%) and in 2020 40/62 (64.5%).

The average birth weight in our study was 2,044 grams,
with a standard deviation of 1,017 grams. The median
birth weight was 1,890 grams, with an interquartile range
from 1,156 to 2,888 grams. The lowest recorded birth
weight was 540 grams, and the highest 4,240 grams. The
average birth weight in the group of neonates with early
sepsis was 2,676 grams, while in the group with late sepsis,
it was 1,830 grams. This difference was statistically signifi-
cant (p<0.001). In examining differences in the structure
between groups based on the category of neonatal birth
weight, a statistically significant difference was recorded
(p<0.001), with a significantly higher number of low-birth-
weight neonates in the group with late sepsis compared to
the early sepsis group. In the evaluation of differences in
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Figure 3: ROC curve for diagnostic parameters in LOS

the average duration of pregnancy (gestational weeks), ne-
onates with early neonatal sepsis had a significantly longer
gestation period (36.2 + 4.3 weeks) compared to neonates
with late sepsis, where the duration of pregnancy was 32.1
+ 4.8 weeks (p<0.001). In multicentric USA study [17]
most infants with E coli were preterm (68 of 86 [79.1%])
with median GA of 28 (IQR, 25-33) weeks and median
birth weight of 1230 (IQR, 800-2090) g. Most GBS infec-
tions were in term infants (54 of 71 [76.1%]) with median
GA of 39 (IQR, 37-40) weeks and birth weight of 3199
(IQR, 2550-3440) g.

There was no difference in EOS and LOS according to
mode of delivery. The maternal histories showed heteroge-
neous pathology; however, the differences between groups
were not significant at the univariate analysis level, except
for thrombophilia which was more commonly seen in EOS
(p=0.014). The most frequent maternal morbidities were
infection (9.4%), hypertension (7.9%), and diabetes mel-
litus (5.8%). Our results are consistent with studies by Rud
KE et al. (14). In the study by Akalu TY et al. [18], the
proportion of women with pregnancy-induced hyperten-
sion showed that 19.5% of neonates had sepsis compared
to the control group, where there were 10.4%. In our study
six mothers had COVID-19 infection prior to birth. As
noted by Cavoretto P et al. [19] COVID infection impacts
severe neonatal morbidity index.

In our study Klebsiella pneumoniae is the most common
pathogen overall (32.4%)without significancy, with a
slightly higher frequency in the LOS group, but without
significant difference. Others report E. coli and Streptococ-
cus agalactiae as the most common neonatal sepsis patho-
gens [1]. Gram-negative bacilli, including the Klebsiella,
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Pseudomonas, and Escherichia coli, dominate in the diges-
tive system of preterm infants and are capable of migrating
from the intestines to cause sepsis [20]. The translocation
of bacteria from the intestines of neonates is partly assisted
by selective deficiencies in the defensive mechanisms of the
intestinal barrier, including reduced production of protec-
tive factors like mucus, antimicrobial peptides, and IgA. As
shown by our study, the frequency of Acinetobacter bau-
mannii in general was 19.4%, significantly more common
in LOS (p=0.004). Escherichia coli was more common in
EOS patients p=0.045. Serratia was also important in EOS
(p=0.049). According to the study by Khadka P et al. [21]
the most common causes of sepsis were Klebsiella pneu-
moniae, Pseudomonas aeruginosa, Escherichia coli, GPB,
CoNS and Staphylococcus aureus.

Respecting the blood culture as a gold standard for
confirmation of neonatal sepsis, researchers continuously
seek for a fast, cheap, and reliable biomarker. Numerous
are known so far including, acute-phase reactants, hema-
tological indices, and inflammatory cytokines. The most
commonly used is C reactive protein (CRP) [22], But, in
the face of an inflammatory response, CRP is delayed in
hepatic synthesis and the CRP levels actually rose in re-
sponse to a number of noninfectious stimuli including
meconium aspiration, fetal distress, and maternal fever in
delivery [22]. Regarding this, it is found that CRP has low
sensitively and a high rate of false positive results in neo-
natal sepsis diagnosis. In our study CRP levels were signifi-
cantly elevated in early sepsis with mean (+ SD) value of 40
(+ 48) mg /L. In EOS it had significance of p<0.001 and
odds ratio 1.06. Aids in diagnosing neonatal sepsis include
the absolute neutrophil count (ANC), white blood cell
count (WBC), neutrophil-to-lymphocyte ratio (NLR) and
immature-to-total neutrophil ratio (IT ratio). In this study,
the value of leukocytes was negatively associated with early
sepsis, with a statistical significance of p<0.056. In sep-
sis, it is common to have decreased central production of
platelets and increased peripheral consumption. A striking
platelet count reduction from previous value of 247.0 +
105.9 x10°/L to 167.9 + 136.9 x10°/L during LOS was
also showed in our study (p<0.001). Thrombocytopenia
is often present in sepsis along with dysregulated bodily
responses, and thrombocytopenia outcome (i.e. resulting
in death) is related to thrombocytopenia persistence with
platelet count normal or lower than the reference limit [23].
Early platelet drop detection and assessment is important,
therefore for prompt and adequate intervention in early
sepsis. We noticed significant changes in the mean platelet
volume (MPV) and platelet count (PLT) in LOS. MPV
significantly increased (p<0.001) from 8.6 + 1.3 fL at birth
to 10.0 + 2.2 fL during sepsis. Platelet count significantly
decreased from 247.0 + 105.9 x1029/L to 167.9 + 136.9
x1079/L (p<0.001). Platelet indices are already known to
be predictive and prognostic biomarkers in neonatal sepsis
[24]. In neonates born at <32 weeks of gestation, an MPV
>10.2fL has been found to correlate with mortality by Go
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etal. [25] MPV measured on day 3 can be used as a surro-
gate marker for predicting effects of early sepsis, including
mortality, in preterm infants: Hebatallah et al. [26]. Sepsis
is known to cause heterogeneous changes in erythrocyte
lowering of red cell distribution width (RDW), yet its clin-
ical and experimental merit as a diagnostic is not resolved
[27]. The diagnostic application of RDW in sepsis was
studied by Basu S. et al. In the study population, RDW
was higher in cases confirmed sepsis with the median IQRs
of 18, (16.9 — 20) and p values of <0.001. Consistent with
Hu et al. [28], who reported neonatal sepsis diagnostic
threshold of 18.9-19.9%, this finding is also in agreement.
We found that mean RDW values of (17.5 + 1.6%) at
birth and (17.7 + 1.7%) at the time of sepsis did not sig-
nificantly change (p = 0.151). There are also authors that
conclude that RDW is not a good diagnostic value of sepsis
due to only modest value in predicting positive blood cul-
ture in patients with suspected sepsis and more sensitive in
predicting mortality in neonatal sepsis [29]. Analyzing the
ROC curves, we conclude that there is no single reliable
biochemical parameter. Only in combination they provide
sensitivity and specificity greater than 80%.

A total mortality rate of 22.3 % was recorded and late
sepsis experience was associated with slightly higher mor-
tality. In Milton R et al. [30] study of 30,557 neonates,
mortality due to sepsis was 0.83 (0.37 — 2.00) per 1,000
live births.

Several limitations of this study are worth noting: its ret-
rospective data collection method; relatively small sample
size; a short follow-up period for neonates with sepsis and
singe center study. The basis of the conclusions would be
strengthened by multicenter, prospective follow up studies
with longer follow up periods.

Conclusion

During the study period neonatal sepsis was confirmed in
12.5% patients. Overall, a 22.3% mortality rate was ob-
served, with higher mortality in the LOS group. Statisti-
cally significant difference was observed in the ratio of LOS
to EOS (favoring LOS) over the years (x>=8.76; p=0.013).
In the EOS group, the predominant cause was Escheri-
chia coli, and in the LOS group, Acinetobacter baumannii
was the most common causative agent. In cases of EOS,
the most significant predictive factor was the CRP value
while significant changes in the LOS group were observed
in CRP, MPV and PLT. We found no significance of RDW
in neonatal sepsis. In general, there is no single reliable
biochemical parameter. Only in combination they provide
satisfactory sensitivity and specificity. Further research is
needed to identify the markers for early diagnosis of neo-
natal sepsis.
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