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ABSTRACT
Background: Neonatal sepsis remains a leading cause of morbidity and mortality, yet early diagnosis is challenging due
to nonspecific clinical signs and delayed culture results.
Objective: To evaluate the diagnostic and prognostic correlation of platelet count and platelet indices with neonatal
sepsis.
Study Design & Setting: Comparative cross-sectional study conducted over 6 months in the NICU and postnatal wards
of Central Park Teaching Hospital Lahore
Methodology: A total of 120 neonates with suspected sepsis were enrolled by consecutive sampling. Blood cultures, CRP,
and complete blood count with platelet indices (TPC, MPV, PDW, PCT) were obtained at presentation. Outcomes were
survival vs. death during index admission. Correlations (r), group comparisons, and ROC analyses were performed
(0=0.05).
Results: Sepsis cases (n=82) had lower TPC (162.5+74.3 vs. 238.4+86.2x10°/L) and PCT (0.18+0.07 vs. 0.23+0.08%),
with higher MPV (10.9£1.7 vs. 9.2+1.3 fL)) and PDW (17.6£2.5 vs. 14.842.1%) than non-sepsis (n=38), all p<0.011.
Culture-positive neonates (n=64) showed lower TPC and higher MPV/PDW than culture-negative (all p<0.014). TPC
correlated negatively with culture positivity (r=—0.46, p<0.001), CRP (r=—0.41, p<0.001), and mortality (r=—0.39,
p=0.002); MPV and PDW correlated positively with these markers (r=0.31-0.42, all p<0.006). ROC AUCs: TPC 0.76
(cut-off <190x10°/L; Se 72%, Sp 68%), MPV 0.73 (>10.1 fL; Se 70%, Sp 63%), PDW 0.71 (>16.1%; Se 69%, Sp 61%),
PCT 0.68 (<0.19%; Se 62%, Sp 66%). Non-survivors (n=22) had lower TPC and PCT and higher MPV/PDW than
survivors (all p<0.021).
Conclusion: Platelet count and indices (MPV, PDW, PCT) were significantly correlated with sepsis, inflammatory
burden, and mortality, demonstrating moderate diagnostic accuracy and prognostic value in neonatal sepsis.
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increasingly been implicated in the host immune response.

INTRODUCTION

Neonatal sepsis continues to be a major cause of morbidity
and mortality in newborns, particularly in developing
countries.! Defined as a systemic infection occurring in the
first 28 days of life, neonatal sepsis may be classified into
early-onset sepsis, usually acquired vertically from the
mother, and late-onset sepsis, which is often hospital- or
community-acquired.>® Platelets, traditionally recognized
for their role in hemostasis and thrombosis, have

They are not only passive participants in clot formation
but also active modulators of inflammation and infection.*
Platelet activation, adhesion, and interaction with
leukocytes are now known to play essential roles in the
body’s defense mechanisms. Alterations in platelet count
and platelet indices, such as mean platelet volume (MPV),
platelet distribution width (PDW), and plateletcrit (PCT),
reflect the dynamic changes occurring in the
hematopoietic and immune systems during infection.’
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In neonatal sepsis, thrombocytopenia is one of the most
common hematological abnormalities observed. It may
result from increased peripheral destruction due to
endotoxins, immune-mediated mechanisms, or bone
marrow suppression in response to systemic infection.®
Several studies have highlighted the diagnostic utility of
platelet count in neonates with sepsis, showing its
association with both disease occurrence and severity.
However, platelet count alone may not sufficiently capture
the complexity of platelet kinetics, and therefore
additional indices such as MPV, PDW, and PCT are being
explored to enhance diagnostic accuracy.”?

Mean platelet volume (MPV) is considered a marker of
platelet activation and turnover, with elevated values often
indicating increased platelet destruction or consumption in
sepsis. Platelet distribution width (PDW) reflects the
variability in platelet size, which tends to increase in
conditions with active platelet release and heterogeneity,
such as infection.” Plateletcrit (PCT), analogous to
hematocrit for red cells, provides an estimate of the total
platelet mass and can also be altered in septic states.
Collectively, these indices provide a more comprehensive
profile of platelet activity and function, potentially serving
as cost-effective, rapid, and widely available biomarkers in
neonatal sepsis.!°

The correlation between platelet parameters and neonatal
sepsis is therefore of significant clinical relevance. By
analyzing these simple hematological markers, clinicians
may gain early insights into the presence and progression
of sepsis, complementing conventional laboratory and
microbiological investigations. Moreover, the evaluation
of platelet indices offers an additional perspective on the
pathophysiological changes occurring in neonates with
infection, reflecting both diagnostic and prognostic aspects
of the disease.

MATERIALS AND METHODS

This comparative cross-sectional study was conducted in
the Neonatal Intensive Care Unit and postnatal wards of
Central Park Teaching Hospital Lahore over a 6 month
period from July 2025 to December 2025 and included
120 neonates who fulfilled the predefined criteria for
suspected sepsis. Consecutive sampling was used, and all
eligible neonates admitted with clinical features suggestive
of sepsis such as temperature instability, feeding
intolerance, respiratory  distress, apnea, lethargy,
irritability, poor perfusion, hypotension, or unexplained
jaundice were enrolled after obtaining written informed
consent from parents or guardians. Neonates with major
congenital anomalies, chromosomal disorders, severe
perinatal asphyxia (Apgar <3 at 5 minutes), those who had
received platelet transfusion within 72 hours prior to
sampling, and those with known maternal immune
thrombocytopenia were excluded. Sepsis was classified as
early-onset when presentation was within 72 hours of life
and late-onset when presentation was after 72 hours.
Culture-positive sepsis was defined when a pathogenic
organism was isolated from blood culture, and culture-
negative probable sepsis was defined when clinical

features and supportive laboratory parameters were
present with sterile cultures.

For each enrolled neonate, a detailed perinatal history and
examination were recorded, and laboratory sampling was
performed at presentation before administration of
antibiotics whenever feasible. Two milliliters of venous
blood were collected aseptically; 1 mL was inoculated into
pediatric blood culture bottles for automated culture, and 1
mL was placed in EDTA tubes for complete blood count
and platelet indices. Platelet count, mean platelet volume
(MPV), platelet distribution width (PDW), and plateletcrit
(PCT) were measured on a standardized 5-part automated
hematology analyzer that was calibrated as per
manufacturer recommendations; internal quality controls
were run daily and were within acceptable ranges during
the study period. C-reactive protein was measured using a
latex agglutination or immunoturbidimetric assay available
in the institutional laboratory, and additional sepsis screen
parameters such as total leukocyte count, absolute
neutrophil count, and immature-to-total neutrophil ratio
were recorded. A repeat complete blood count with platelet
indices at 48—72 hours of admission was obtained when
clinically indicated to evaluate dynamic changes. The
primary diagnostic objective was to assess the correlation
of platelet count and indices with confirmed neonatal
sepsis and to determine their discriminatory performance
against blood culture results. The prognostic objective was
to evaluate the association of baseline platelet parameters
with adverse outcomes, which were mortality during the
index admission, need for vasoactive support, mechanical
ventilation, and length of NICU stay.

The planned sample size was 120. It was calculated using
a two-sided 0=0.05 and 80% power, assuming an
anticipated correlation coefficient of r=0.25 between a key
platelet index (MPV) and sepsis status; the minimum
required sample was 109 and was inflated by ~10% for
attrition and incomplete records to reach 120.

Data were entered contemporaneously and were double-
checked for completeness. Continuous variables were
tested for normality; means with standard deviations or
medians with interquartile ranges were reported as
appropriate. Group comparisons between septic and non-
septic or survivor and non-survivor groups were
performed using Student’s t-test or Mann—Whitney U test,
while categorical variables were compared using chi-
square or Fisher’s exact test. Correlations between platelet
parameters and sepsis severity proxies were assessed using
Pearson or Spearman methods. Receiver operating
characteristic analysis was used to evaluate the diagnostic
performance of platelet count, MPV, PDW, and PCT with
area under the curve estimation and optimal cut-offs
determined by the Youden index. A p-value <0.05 was
considered statistically significant. Ethical approval was
obtained from the institutional review board, and
confidentiality was maintained throughout the study

where Ac(0) is the absorbance of the control at t=0 min,
Aa(t) is the absorbance of the reaction solution over a
given time interval.
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RESULTS

Table 1 shows that out of 120 neonates, 68 (56.7%) were
males and 52 (43.3%) were females. The mean gestational
age was 35.8 = 2.9 weeks, and the mean birth weight was
249 + 0.64 kg. Early-onset sepsis was present in 47
(39.2%) cases, while late-onset sepsis was more frequent
in 73 (60.8%). Blood culture was positive in 64 (53.3%)
and negative in 56 (46.7%) neonates. Overall, 98 (81.7%)
neonates survived, whereas 22 (18.3%) expired.

+ 1.8 fL) than in culture-negative cases (9.8 £ 1.5 fL).
Platelet distribution width was also raised in culture-
positive neonates (18.1 + 2.6%) compared to culture-
negative neonates (15.3 + 2.3%). Plateletcrit was reduced
in culture-positive cases (0.16 + 0.06%) compared to
culture-negative cases (0.21 + 0.07%). All parameters
showed statistically significant differences.

Table 3. Platelet Parameters in Culture-Positive vs
Culture-Negative Neonates

Parameter Culture Culture p-
Table 1. Demographic and Clinical Characteristics of Positive (n = | Negative (n = | value
Neonates (n = 120) 64) Mean = | 56) Mean =
SD SD

Variable Category n (%) Platelet Count | 148.7+70.2 | 197.5+81.3 0.003
Gender Male 68 (56.7) (x10°/L)

Female 52 (43.3) Mean Platelet | 11.3 + 1.8 9.8+1.5 0.005
Gestational Age | Mean = SD 35.8+£2.9 Volume (fL)
(weeks) Platelet 18.1+£2.6 153+23 0.002
Birth Weight (kg) | Mean + SD 2.49 + 0.64 Distribution
Type of Sepsis Early-onset (<72 h) | 47 (39.2) Width (%)

Late-onset (>72 h) 73 (60.8) Plateletcrit 0.16 + 0.06 0.21 +£0.07 0.014
Culture Result Positive 64 (53.3) (%)

Negative 56 (46.7)
Outcome Survived 98 (81.7) Table 4 shows that the mean platelet count was higher in

Expired 22 (18.3) survivors (178.3 £ 76.1 x10%L) compared to expired

Table 2. Platelet Count and Platelet Indices in Neonates
with and without Sepsis

Table 2 shows that the mean platelet count was
significantly lower in neonates with sepsis (162.5 + 74.3
x10°/L) compared to those without sepsis (238.4 + 86.2
x10°/L). Mean platelet volume was higher in the sepsis
group (10.9 £ 1.7 fL) than in the non-sepsis group (9.2 +
1.3 fL). Platelet distribution width was also increased in
sepsis (17.6 + 2.5%) compared to non-sepsis (14.8 =+
2.1%). Plateletcrit was reduced in sepsis cases (0.18 =+
0.07%) compared to non-sepsis (0.23 + 0.08%). All
differences were statistically significant.

Table 2. Platelet Count and Platelet Indices in Neonates
with and without Sepsis

Parameter Sepsis (n = | Non-Sepsis p-
82) Mean+ | (n = 38) | value
SD Mean = SD

Platelet Count | 162.5 + | 2384 +86.2 | <0.001

(x10°/L) 74.3

Mean Platelet | 10.9+ 1.7 92+13 0.002

Volume (fL)

Platelet 17.6 +£2.5 148+2.1 0.001

Distribution

Width (%)

Plateletcrit (%) | 0.18 £0.07 | 0.23 +0.08 0.011

Table 3 shows that the mean platelet count was lower in
culture-positive neonates (148.7 + 70.2 x10°/L) compared
to culture-negative neonates (197.5 = 81.3 x10°/L). Mean
platelet volume was higher in culture-positive cases (11.3

neonates (124.7 + 68.9 x10°/L). Mean platelet volume was
raised in expired cases (12.2 £ 1.9 fL) compared to
survivors (10.4 + 1.5 fL). Platelet distribution width was
also higher in expired neonates (19.2 = 2.8%) compared to
survivors (16.9 + 2.4%). Plateletcrit was greater in
survivors (0.19 + 0.07%) than in expired neonates (0.14 +
0.05%). All parameters showed statistically significant
differences.

Table 4. Prognostic Association of Platelet Parameters
with Neonatal Outcome

Parameter Survived (n = | Expired (n = | p-
98) Mean = | 22) Mean =+ | value
SD SD

Platelet 178.3 £76.1 1247+ 68.9 | 0.008

Count

(x10°/L)

Mean 104+ 1.5 122+1.9 0.004

Platelet

Volume (fL)

Platelet 16.9+24 192+2.8 0.002

Distribution

Width (%)

Plateletcrit 0.19+0.07 0.14 £ 0.05 0.021

(%)

Table 5 shows that platelet count had a significant negative
correlation with culture positivity (r = -0.46, p < 0.001),
CRP levels (r =-0.41, p < 0.001), and mortality (r = -0.39,
p = 0.002). Mean platelet volume showed a positive
correlation with culture positivity (r = +0.39, p = 0.001),
CRP (r = +0.36, p = 0.002), and mortality (r = +0.42, p <
0.001). Platelet distribution width was positively
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correlated with culture positivity (r = +0.34, p = 0.004),
CRP (r = +0.31, p = 0.006), and mortality (r = +0.37, p =
0.001). Plateletcrit demonstrated a negative correlation
with culture positivity (r = -0.29, p = 0.009), CRP (r = -
0.25, p=0.018), and mortality (r = -0.32, p = 0.005).

Table 5. Correlation of Platelet Count and Platelet Indices
with Neonatal Sepsis Markers

Para Correl | p- Correl | p- Correl | p-
meter | ation val | ation val | ation val
with ue with ue with ue
Cultur CRP Mortal
e Levels ity (r)
Positiv (r)
ity (r)
Platele | -0.46 <0. | -0.41 <0. | -0.39 0.0
t 001 001 02
Count
(x10°/
L)
MPV | +0.39 0.0 | +0.36 0.0 | +0.42 <0.
(fL) 01 02 001
PDW | +0.34 0.0 | +0.31 0.0 | +0.37 0.0
(%) 04 06 01
PCT -0.29 0.0 | -0.25 0.0 |-0.32 0.0
(%) 09 18 05
DISCUSSION

Its diagnosis is often difficult due to nonspecific clinical
features and delayed culture results. Platelets, beyond their
role in hemostasis, are active participants in inflammation
and host defense. Alterations in platelet count and platelet
indices such as MPV, PDW, and PCT occur during
systemic infections.!! Evaluating these parameters may
provide valuable diagnostic and prognostic insights in
neonatal sepsis.

In the present study, platelet count was significantly
reduced in septic neonates (162.5 + 743 x10°L)
compared to non-septic neonates (238.4 + 86.2 x10%L),
while MPV (10.9 + 1.7 fL) and PDW (17.6 + 2.5%) were
elevated, and PCT was reduced (0.18 + 0.07%). These
findings closely resemble those of Arshad et al. (2024),
who reported significantly lower platelet counts and
reduced PCT, with elevated MPV and PDW in septic
neonates.'? Similarly, Niharika et al. (2024) observed
thrombocytopenia in 66% of cases, MPV elevation in
62%, and PDW increase in 68%, further supporting our
finding that altered platelet indices are strong indicators of
sepsis.!'’

Culture-positive neonates in our study had lower platelet
counts (148.7 = 70.2 x10°/L) and higher MPV (11.3 + 1.8
fL) compared to culture-negative cases. This agrees with
Choudhary et al. (2020), who noted thrombocytopenia in
38% of septic neonates, with higher mortality in moderate
to severe thrombocytopenia and elevated MPV and
PDW.!3 Kavitha et al. (2024) also found thrombocytopenia
in 60% of culture-positive neonates, with greater antibiotic
requirement and threefold longer hospital stays, again
supporting thrombocytopenia as a poor prognostic

marker.!® Our study demonstrated that expired neonates
had significantly lower platelet counts (124.7 + 68.9
x10°L), higher MPV (12.2 = 1.9 fL), and higher PDW
(19.2 + 2.8%), findings consistent with Kumhar et al.
(2022), who reported thrombocytopenia in 81.8% and high
MPV in 76.6% of cases, with all expired neonates showing
elevated MPV and PDW.'"® In contrast, Ahmad et al.
(2014) found thrombocytopenia in 24.7% of cases, with
mortality significantly higher among thrombocytopenic
neonates (27.7% vs. 12.1%), but MPV and PDW did not
differ significantly with outcome. This discrepancy may be
due to population size (469 cases) and varying definitions
of sepsis severity. Our ROC analysis revealed platelet
count <190 x10°%/L had an AUC of 0.76, sensitivity of
72%, and specificity of 68%, while MPV >10.1 fL had
AUC of 0.73.!* These values are in agreement with Panda
et al. (2022), who reported AUC values of 0.797 for
platelet count and 0.641 for MPV, and Abdelfattah et al.
(2025), who reported sensitivity and specificity of 84%
and 88% for platelet count <208.5 x10%/uL, and 80% and
88% for MPV <9.95 fL, highlighting the strong diagnostic
performance of platelet indices.!®? Furthermore, our
correlation analysis showed platelet count negatively
correlated with culture positivity (r = -0.46), CRP (r = -
0.41), and mortality (r = -0.39), while MPV and PDW
correlated positively with these markers. These findings
are supported by Tahir et al. (2025), who reported
significantly higher MPV (11.29 + 1.37 fL vs. 9.69 + 1.11
fL, p < 0.05) in sepsis, with an optimal cut-off of 10 fL,
closely matching our cut-off of 10.1 fL."7

Overall, our study findings are consistent with multiple
reports, reinforcing that thrombocytopenia, along with
elevated MPV and PDW, are not only diagnostic indicators
but also prognostic markers of adverse outcomes in
neonatal sepsis. The slight variations across studies,
particularly with Ahmad et al. (2014), may reflect
differences in study design, population characteristics, and
thresholds used for defining abnormal platelet indices.

The study had adequate sample size, used standardized
laboratory methods, and evaluated both diagnostic and
prognostic platelet markers. However, it was limited by
being single-centered, lacking serial follow-up of all
neonates, and excluding certain confounders such as
maternal conditions

CONCLUSION

Platelet count and platelet indices were significantly
altered in neonates with sepsis and correlated with both
culture positivity and adverse outcomes.
Thrombocytopenia with raised MPV and PDW emerged as
important markers. These parameters may serve as
supportive, rapid, and cost-effective tools in the diagnosis
and prognosis of neonatal sepsis
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