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Introduction

Abstract

Background: Platelet indices have been recently used to predict
outcomes for critically ill patients but Pediatric data is limited. We
aimed to evaluate role of platelet indices in diagnosis of sepsis and
predicting prognosis among critically ill children.

Methods: This was prospective observational study conducted
on 133 children admitted to Pediatric Intensive Care Unit (PICU) of
a tertiary center. Patients were evaluated on admission by routine
laboratory biomarkers and clinical risk score, in addition to platelet
indices, namely Mean Platelet Volume (MPV), Platelet Distribution
Width (PDW), and Plateletcrit (PCT). Patients were followed up till
hospital discharge. Primary outcome was PICU mortality.

Results: 133 patients were recruited.47.4% had sepsis; 7.5% had
non-infectious Systemic Inflammatory Response Syndrome (SIRS);
and 45.1% had no SIRS. No Significant difference in all platelet in-
dices was observed between sepsis, non- infectious SIRS, and non-
SIRS. MPV was significantly higher among non-survivors compared
with survivors [median and IQR: 8.2(7.7-9.9)] but no significant dif-
ference was found between the two groups in PCT and PDW. Serum
albumin, platelet count, and WBC were significantly lower among
non-survivors.Multivariate logistic regression analysis revealed that
mechanical ventilation and serum albumin are independent predic-
tors of mortality [ORand 95% Cl: 37.1(4.4-311.7) and 0.26(0.09—
0.72) respectively]. MPV and PDW were positively correlated, while
PCT were negatively correlated, with pSOFA score [Rs: 0.21, 0.17,
-0.22; p=0.017, 0.048, 0.009].

Conclusion: Platelet indices have no value for diagnosis of sepsis
but they possess some prognostic value. However, mechanical ven-
tilation and serum albumin are independent far superior as prog-
nostic indicators.

Keywords: Mean platelet volume; Mortality; Pediatric; Platelet-
crit; Platelet distribution width

Critical illness is made up of a heterogeneous group of disor-
ders that share a risk of organ dysfunction, long-term morbid-
ity, and mortality [1]. Approximately 80% of the patients admit-
ted into Intensive Care Units (ICU) survive the acute event, and
most remain in this unit briefly. However, a subgroup does not
recover sufficiently quickly to become independent and from
then they recover slowly, these patients are called Chronically
Critically Il (CCl) patients who comprise 5 to 10% of the patients
admitted into Intensive Care Units [2].

The outcome of critically ill children recovering from life
threatening diseases in intensive care situations has improved
owing to advancing diagnostic and therapeutic methods. Clini-
cians recognized the importance of identifying patients with the
highest risk of mortality among those admitted to the PICU, and

of proper monitoring and appropriate intervention and treat-
ment [3].

Pediatric critical illness can profoundly disrupt child health
and development and negatively affect family function and
well-being. Although (PICU) mortality is declining, a growing
number of survivors develop deficits that persist beyond hos-
pital discharge [4].

Platelet (PLT), a major and essential constituent of blood,
plays an important role in physiological and pathological pro-
cesses such as coagulation, thrombosis, inflammation and
maintenance the integrity of vascular endothelial cells, by me-
diate leukocyte movement from the bloodstream through the
vessel wall to tissue; platelets also secrete microbicidal proteins
and antibacterial peptides [5].
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Platelet indices are biomarkers of platelet activation. They
allow extensive clinical investigations focusing on the diagnos-
tic and prognostic values in a variety of settings without bring-
ing extra costs. Among these platelet indices Plateletcrit (PCT),
Mean Platelet Volume (MPV) and Platelet Distribution Width
(PDW) are a group of platelet parameters determined together
in automatic Complete Blood Count (CBC) profiles, they are re-
lated to platelet’s morphology and proliferation kinetics [6].

When platelet production is decreased, young platelets
become bigger and more active, and MPV levels increase. In-
creased MPV indicates increased platelet diameter, which can
be used as a marker of production rate and platelet activation

[7].

PDW is numerically equal to the coefficient of PLT volume
variation, which is used to describe the dispersion of PLTs vol-
ume [8]. Platelets play an important role in inflammation, and
recently, several additional functions for platelets in the process
of inflammation were defined [9]. The objective of the present
study was to assess the role of platelet indices in diagnosis and
prognosis of critically ill children in Pediatric Intensive Care Unit

Subjects and Methods
The Design of the Study

In this prospective study, we enrolled 133 critically ill chil-
dren admitted to a 10-bed PICU at Menoufia University Hos-
pital, Egypt, from March 2019 to September 2020. The Scien-
tific and Ethical Committee approved the study protocol of
Menoufia University, and informed consent was obtained from
parents before enrolling their children in the study. Critically ill
children in the PICU aged 1 month to 18 years were included in
this study. Exclusion criteria were 1) age less than one month or
more than 18 years and 2) Any children with aplastic anemia or
received immunosuppression drugs or platelets disorders and
oncology patients with bone marrow depression and 3) inability
to follow up for the first 30 days after discharge.

The PICU Patients

The included patients were diagnosed according to the In-
ternational Pediatric Sepsis Consensus Conference, character-
izing, sepsis, non-infectious SIRS, and non-SIRS [10]. Sepsis is
a systemic response to an infectious stimulus characterized by
two or more of the following, resulting in infection: (a) a tem-
perature of more than 38°C or less than 36°C, (b) pulse rate >
90 beats/minute, (c) breath rate > 20 breaths /minute or PaCO2
<32 mm Hg, and (d) White Blood Cell count (WBC) of > 12000/
mm?3 or < 4000/mm?, or > 10% immature (band) formation in a
total blood count.

The Outcomes of the Study

The primary outcome measure was PICU mortality during
hospital admission or during the 30-days follow up period after
hospital discharge. The length of stay (PICU and hospital), need
and duration of Mechanical Ventilation (MV) were secondary
outcomes.

The Method of the Study

We collected the complete history of all children including
in this study, including age, sex, admission data, and length of
stay in the PICU and the inpatient department. Vital signs, an-
thropometric measurements, and examination of all body sys-
tems were also assessed. PICU scoring systems were applied,

including the 1) Pediatric Risk of Mortality score (PRISM) 2) Pe-
diatric Index of Mortality-2 (PIM2), and 3) Pediatric Sequential
Organ Failure Assessment Scale (pSOFA). The PRISM score was
calculated within 24 hours of admission for each patient, using
14 clinical and laboratory variables. Values for these variables
were entered into the PRISM application (http://www.sfar.org/
scores2/prism2.php), which calculates the expected death rate
[11]. PIM2 is a more rapid technique for which scores are es-
timated within 1 hour of in-person contact with the patient,
and scores correspond to a predicted mortality rate [12]. The
pediatric Sequential Organ Failure Assessment Scale (pSOFA) is
used to assess organ dysfunction. Depending on the patient's
baseline risk level, a pSOFA score of 2 or greater corresponds
to a 2- to 25-fold greater risk of death than patients with pSOFA
scores was less than 2 [13].

Arterial blood gases, random blood glucose, and Complete
Blood Count (CBC) were analyzed (Pentra ABX 80 analyzer;
Horiba, Paris, France). C-Reactive Protein (CRP), hepatic func-
tion (alanine aminotransferase and aspartate aminotransfer-
ase) was determined using a kinetic UV-optimized IFCC method
(LTEC Kit, England). Renal function (blood urea and serum cre-
atinine) was determined colorimetrically (Diamond Diagnostic
kit, Germany). Blood culture, chest X- radiography, brain CT, and
other laboratory or radiological analyses were performed as
needed.

The procedure: Platelet Distribution Width (PDW): is a
regular parameter in blood routine examination which reflects
variation of platelet size distribution with a range from 8.3% to
56.6%. Mean Platelet Volume (MPV): MPV was calculated by
the following formula: MPV (fL) = [(PCT (%)/platelet count (x10
/)] x 10°. Plateletcrit (PCT): is the volume occupied by platelets
in the blood as a percentage and calculated according to the
formula PCT = platelet count x MPV / 10,000 (within 24 hours
of PICU admission).

Statistical Analysis

Data were statistically analyzed using SPSS (version 19, SPSS
Inc, Chicago, lllinois). Descriptive statistics included arithmetic
medians and Interquartile Ranges (IQRs) of quantitative data
and numbers and percentages of qualitative data. Analytical
statistics included the Chi-square (x2) test, Student's t-test,
Mann-Whitney test, and Fisher's exact test. We used logistic
regression models to determine the ability of platelets indices
to predict mortality. Receiver operating characteristics (ROC)
analysis was performed for the diagnostic and prognostic pow-
ers of the platelet’s indices, and other variables. P-values < 0.05
were considered significant.

Results

Table 1 showed demographic and clinical data of survivors
and non-survivors. Non-survivors had significantly higher fre-
quency of severe sepsis, Acute Respiratory Distress Syndrome
(ARDS), mechanical ventilation, Multiple Organ Dysfunction
Syndrome (MODS) and nosocomial infections. Non survivors
also had significantly higher pSOFA score, PRISM, and longer
duration of mechanical ventilation.

Laboratory data of survivors and non-survivors is shown in
Table 2. Non-survivors had significantly higher CRP and MPV
level while WBC, Platelet count and albumin were statistically
significant lower in non- survivor group. No statistically signifi-
cant differences were found between 2 groups regarding other
platelet indices or other laboratory variables.
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Table 1: Demographic and clinical data of survivors and non-survivors.

Table 3: Correlation of PDW, MPV and PCT with other variables.

BMI: Body Mass Index; SIRS: Systemic Inflammatory Response Syndrome; PICU:
Pediatric Intensive Care Unit; PRISM: Pediatric Risk of Mortality; PIM2: Pediat-
ric Index of Mortality2; pSOFA: Pediatric Sequential Organ Failure Assessment
Score; ARDS: Acute Respiratory Distress Syndrome; MODS: Multiple Organ Dys-
function Syndrome; MV: Mechanical Ventilation *Statistically Significant.

Table 2: Laboratory data of survivors and non-survivors.

Variable Survivors Non-survivors P
(n=105) (n=28) value
CRP, mg/dL 16 (5-48) 32.5(12.3-87.5) 0.013*
Hemoglobin, g/dL 10.7 (9.4 -12.2) 10.3(8.9-10.9) 0.10
WBC, 1000/uL 13.1(9-17.7) 9.9 (5.9-15.9) 0.044*
Platelets, 1000/uL = 298 (181 —383.5) 202.5(130.5-330.3) 0.027*
Creatinine, mg/dL 0.4 (0.3-0.6) 0.5(0.3-0.7) 0.25
ALT, U/L 24 (15 -51) 37(19-77) 0.063
Albumin, g/dL 3.8(3.3-4.2) 2.7(2.2-3.1) <0.001*
Bilirubin, mg/dL 0.4(0.2-0.7) 0.4 (0.23-1.35) 0.56
Base excess -5.3(-8.6 —-2.2) -4.7 (-11.1-0.15) 0.68
ANC, 1000/ml 7.6 (4.8-12.1) 5.3(2.9-9.4) 0.14
MPV 7.7(7.2-8.8) 8.2(7.7-9.9) 0.015*
PDW 10.8 (9.9 -11.9) 11.3(10.6 — 13.2) 0.067
PCT 0.21(0.14-0.31) 0.19 (0.12 — 0.24) 0.15

CRP: C-Reactive Protein; WBC: White Blood Cell Count; ANC: Absolute Neutro-
philic Count; ALT: Alaninine Aminotransferase; MPV: Mean Platelet Volume;
PDW: Platelet Distribution Width; and PCT: Plateletcrit; *Statistically Signifi-
cant.

Correlation of PDW, MPV and PCT with other variables. PDW
was positively correlated with pSOFA, MPV, PCT, Neutrophil
count, WBC, platelet count, creatinine, ALT and serum albumin.
MPV was positively correlated with pSOFA, PDW, PCT, Neutro-
phil count, WBC, platelet count, creatinine, ALT and serum al-
bumin. PCT was positively correlated with pSOFA, MPV, PDW,
lymphocytes, WBC, platelet count, creatinine, ALT and serum
albumin (Table 3).

Univariate and multivariate logistic regression analyses for
the prediction of mortality by different variables are shown in

Variable Survivors (n=105) | Non-survivors (n=28) P Variable PDW VPV pcT
value Rs P-value Rs P-value Rs P- value
Age, month 24 (8-72) 18 (7.3-117) 0.88 Age 0.092 0.29 0.03 0.76 -0.15 0.09
Male sex 52 (49.5%) 11 (39.3%) 0.34 Weight 0.093  0.28 0.02 0.87 | -0.15 | 0.086
Weight, Kg 12 (7-18) 9:3(6.6-22) 0.71 PRISM 0.003 097 | 004 067  -0.11 0.21
Height, cm 85 (63.5-109.5) 79 (63.5-116.8) 0.92 PIM2 0.028 0.76 0.06 0.52 -0.03 0.75
BMI 16.3 (14.8 -18.5) 16.2 (14.1-18.9) 0.59 pSOFA 0.17 0.048* 0.21 0.017* -0.22 0.009*
Malnutrition 48 (45.7%) 18 (64.3%) 0.08 PICU stay -0.04 0.66 0.07 0.41 0.08 0.37
Category MV duration 0.02 0.81 0.11 0.19 0.08 0.38
N sepsis Vasoactive
- Non-in- : . 0.02 0.79 0.15 0.89 0.001 0.99
fectious 47 (44.8%) 16 (57.1%) infusion days
SIRS 6 (5.7%) 4(14.3%) 0.08 MPV 0.81 | <0.001* | NA NA -0.28 | 0.001*
_  Non- 52 (49.5%) 8(28.6%) PDW NA NA | 081 <0.001* -0.32  <0.001*
SIRS PCT -0.32 | <0.001* | -0.28 @ 0.001* NA NA
Shock on admission 29 (27.6%) 12 (42.9%) 0.12 Neutrophil -0.18 0.034* -0.18 | 0.039* 0.13 0.14
Severe sepsis 7 (6.7%) 12 (42.9%) <0.001* Lymphocytes -0.066 0.45 -0.01 0.89 0.18 0.037*
MODS 28 (26.7%) 21 (75%) <0.001* WBC -0.25 0.003* -0.23 0.009* 0.22 0.011*
ARDS 1(0.9%) 10 (35.7%) <0.001* Platelet -0.52 | <0.001* | 0.50 @ <0.001* @ 0.91 <0.001*
MV 23 (21.9%) 25 (89.3%) <0.001* Hemoglobin -0.04 0.62 -0.05 0.57 0.08 0.37
MV duration 0(0-4.5) 4(0-16) <0.001* Base excess 0.035 0.68 0.028 0.75 0.09 0.29
Nosocomial infec- 17 (16.2%) 15 (53.6%) <0.001* CRP 0.099 0.26 0.07 0.42 -0.07 0.45
tion Creatinine 0.23 0.007* 0.24 0.007* -0.23 0.007*
PRISM mortality 2(1.4-42) 3.7 (1.8-104) 0012+ AT 023  0007* 025 0005* 003 075
risk% Albumin -0.28 0.004* -0.24 0.015* 0.28 0.005*
:ISI\I:I‘;: mertalty 23(1.7-62) 5:4(1.8-14.6) 0.057 Total bilirubin 0.077 0.38 0.06 0.53 0.03 0.78
PSOFA 5(4-6) 6(5-9.8) 0.002* *Statistically Significant PICU: Pediatric Intensive Care Unit; PRISM: Pediatric

Risk of Mortality; PIM2: Pediatric Index of Mortality2; pSOFA: Pediatric Sequen-
tial Organ Failure Assessment Score; MV: Mechanical Ventilation; CRP: C-Reac-
tive Protein; WBC: White Blood Cell Count; ANC: Absolute Neutrophilic Count;
ALT: Alaninine Aminotransferase; MPV: Mean Platelet volume; PDW: Platelet
Distribution Width; PCT: Plateletcrit

Table 4: Univariate and Multivariate logistic regression analysis for
prediction of mortality by different clinical variables.

Univariate logistic regression analysis
Variable Odds ratio (95% Cl) P-value
PRISM 1.07 (1.01-1.13) 0.015*
pSOFA 1.30(1.12-1.5) 0.001*
MV 29.7 (8.2-107.3) <0.001*
ARDS 57.8 (6.9 —479.3) <0.001*
Severe sepsis 10.5 (3.6 -30.7) <0.001*
CRP 1.01 (1.002 — 1.019) 0.019*
WBC 0.99 (0.95-1.037) 0.67
Platelet count 0.996 (0.99 - 1.0) 0.028*
Albumin 0.24 (0.12-0.48) <0.001*
MPV 0.99 (0.94-1.07) 0.96
Multivariate logistic regression analysis
Variable Adjusted odds ratio (95% Cl) P value
PRISM 0.98 (0.86 - 1.12) 0.84
pSOFA 0.92 (0.69-1.23) 0.59
MV 37.1(4.4-311.7) 0.001*
Albumin 0.26 (0.09-0.72) 0.01*
CRP 1.006 (0.99 - 1.02) 0.43
Platelets 0.996 (0.99 - 1.002) 0.25
ARDS 847241927 (0.0-.) 0.99
Severe sepsis 2.93(0.41-20.8) 0.28

PRISM: Pediatric Risk of Mortality; pSOFA: Pediatric Sequential Organ Failure
Assessment Score; MV: Mechanical Ventilation; ARDS: Acute Respiratory Dis-
tress Syndrome; CRP: C-Reactive Protein; WBC: White Blood Cell Count; MPV:
Mean Platelet Volume; OR (95% Cl): Odds Ratio and 95% Confidence Interval;
*Statistically Significant.
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Figure 1: A) ROC curve analysis for prediction of mortality by MPV,
PDW, CRP, and WBCs. B) ROC curve analysis for prediction of mor-
tality by platelets, aloumin, and PCT.

Table 4. Univariate logistic regression analysis for prediction
of mortality showed that PRISM, pSOFA, MV, ARDS and severe
sepsis were positively associated with mortality. Also, CRP,
Platelet count and serum albumin were positively associated
with mortality. Multivariate logistic regression analysis showed
that mechanical ventilation and serum albumin were indepen-
dent predictors of mortality.

ROC curve analysis showed CRP and MPV had the largest
area under the curve for prediction of mortality followed by
platelets, then serum albumin. CRP level had a sensitivity of
71.4% and a specificity of 54.3% for prediction of mortality.
MPV level had a sensitivity of 67.9% and a specificity of 59%for
prediction of mortality (Table 5 and Figure 1A and B).

Table 5: ROC curve analysis for prediction of mortality by different
laboratory variables.

. P Cutoff e e
Variable AUC (95% CI) Sensitivity | Specificity
value level
MPV 0.65 (0.54-0.76) 0.015* | 27.95 | 67.9%% 59%
PDW 0.61(0.50-0.72) | 0.067 | 210.5 78.6% 41%
PCT 0.59(0.48-0.70) | 0.15 | <0.17 46.4% 71.4%
CRP, mg/dL 0.65 (0.54-0.77) 1 0.012* | 221.5 71.4% 54.3%
WBC,1000/uL | 0.37 (0.24-50) 0.044* >38.6 7.1% 99%
Platelets, <
0.64 (0.53-0.75) 0.027* 57.1% 66.7%
1000/uL 2135
Albumin, g/dL  0.62(0.52-0.72) | 0.052 <3.2 | 82.1% 55.8%

CRP: C-Reactive Protein; WBC: White Blood Cell Count; MPV: Mean Platelet
Volume; PDW: Platelet Distribution Width; PCT: Plateletcrit; *Statistically

Significant.

Discussion

Platelet indices are a group of parameters that are used to
measure the total amount of PLTs, PLTs morphology and pro-
liferation kinetics [14]. The commonly used PLT indices include
PLT count, Mean Platelet Volume (MPV), Platelet Distribution
Width (PDW), and Platelet-Crit (PCT) [15].

The nature of MPV as an inflammatory marker has been
suggested by previous study [16]. In recent years, the number
of studies suggesting that the platelet and their indices can be
used as inflammatory markers in cancer cases in addition to
cardiovascular, cerebrovascular, inflammatory and thromboem-
bolic diseases has been increasing by the time [9].

Our study showed that platelet indices are not sensitive
markers for diagnosis of sepsis among critically ill children. No
significant differences were found between patients with sep-
sis, non-infectious SIRS, and non-SIRS regarding platelet indices.

In contrast to our results, Leile and Borne, [17] showed a
higher MPV in patients with sepsis than in patients with local-
ized infection and suggested that an increase of MPV in patients
with bacterial infection could indicate the occurrence of septi-
cemia. Also, Guclu et al., [14] demonstrated that MPV and PDW
were significantly higher among septic patients. In addition, a
lower platelet count was observed in septic patients. Another
study in children conducted by Fioretto et al., [18] reported
PCT was better than CRP for diagnosing sepsis and septic shock,
mainly at admission, and is related to disease severity.

The discrepancy between our study and the other studies
could be explained by the small sample size or heterogeneity in
the reasons for PICU admission.

In our study, CRP was significantly higher among patients
with sepsis, which makes it more useful for sepsis diagnosis.
Surprisingly, CRP was higher among patients with non-infec-
tious SIRS. CRP is an inflammatory marker and can rise in SIRS
even without infection. We diagnosed sepsis according to SIRS
criteria combined with proven or suspected infection [10], and
it is possible that our current tools are not sensitive enough for
diagnosis of hidden infection, particularly in light of the severe
lack of resources.

In comparison, several other studies [19-21] demonstrated
that CRP is equally or more useful than PCT for diagnosing sep-
sis and septic shock. Also, Farag et al., [22] detected in this study
that the serum CRP levels on admission, 2" day, and 4% day fol-
lowing admission were significantly higher in sepsis compared
to non-infectious SIRS.

The overall mortality rate for children in our study was 20.3
%, which was close to a mortality rate of 27.8% reported by Sri-
ram et al., [23], whereas it ranged between 16.8 to 31.8% in a
study by Martin et al., [24].

The explanation of wide variability in mortality rates in differ-
ent PICUs worldwide can be attributed to differences in popula-
tion characteristics in terms of admission pathologies in PICUs,
co-morbidities and health systems (fragmentation, accessibility,
available resources and social sanitary conditions).

The association between platelet indices and mortality in
septic shock patients is unclear. For example, increased MPV
has been associated with mortality in adult septic shock pa-
tients [25].

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Clin Med 9(1): id1045 (2024) - Page - 04



Austin Publishing Group

Our study showed that platelet count on PICU admission
was significantly associated with mortality, but that platelet in-
dices such as MPV and PDW were not associated with mortal-
ity in these patients. This study found that, platelet count was
significantly lower among non-survivor group. This consistent
with Choi et al., [26] who found platelet count was 3-fold higher
in survivors than in non-survivors. Similarly, Dellinger et al., [27]
showed that low platelet count was associated with more se-
vere illness and had higher risk of mortality.

Also, El-Mashad et al., [28] revealed that, platelet count was
significantly increased among survivors than non-survivors’
group. Likewise, Vanderschueren et al., [29] showed that in
adults admitted in the ICU; patients who died had a lower plate-
let count than survivors.

The low platelet count in non-survivors may be attributed to
the depletion of coagulation factors and platelet consumption
during the septic process

In our study, non-survivors had statistically significant higher
MPV level compared with survivors, suggesting that MPV can
be used as a novel prognostic indicator in critically ill patients.
In the same line Becchi et al., [30] found that the average MPV
gradually increased in non-survivors, whereas it decreased in
survivors. On the contrary, Choi et al., [26] found MPV was
higher in survivors, but the differences were not statistically sig-
nificant. Also, Golwala et al., [8] found no difference in the MPV
between the dead and the survivors.

In our study; MPV was not predictor of mortality. This shows
MPV may not be useful as a prognostic marker of mortality. In
contrast, Purbiya et al., [5] found that higher MPV was associ-
ated with increased risk of death. Another retrospective analy-
sis of Zhang et al., [15] showed that high MPV value and high
PDW value were associated with more severe illness and had
higher risk of mortality. Golwala et al., [8] found that platelet
indices and their ratios were useful predictors of mortality. In
addition, Purbiya et al., [5] and Zhang et al., [15] studies confirm
that platelet indices are useful to predict mortality.

Explanation of this discrepancy could be attributed to differ-
ences in illness severity between their population and ours.

Our study showed that, no statistically significant difference
was found between survivors and non survivors regarding PDW
and PCT. Also, Choi et al., [26] found PDW was higher in survi-
vors, but the differences were not statistically significant. Also,
Patrick and Lazarchick, [31] did not find a difference between
the PDW of those who died compared with survivors. They
studied PDW in neonates with late onset sepsis. They found
that PDW increased with sepsis. In contrast, Purbiya et al., [5]
demonstrated that, statistically significant difference was found
between the groups regarding PDW and PCT. Also, Golwala et
al., [8] found PCT in those who died was significantly different
from those who survived. Low PCT in the non-survivors may be
attributed to the fact that, PCT is influenced by number and size
of platelets.

Consistent with our findings, Abd-ElImoneim et al., [16] dem-
onstrated that MPV or platelet count alone could not predict
shock and 28-day mortality in patients with severe sepsis.

In our study, non—survivors had statistically significant high-
er PRISM mortality risk. This agreed with Choi et al., [26] who
found that, PRISM score was significantly greater in the non-
survivors than in survivors. Also, with El-Mashad et al., [28]

who showed that PRISM mortality risk statistically significantly
higher among non-survivors than survivors’ group.

In the present study, we found that serum albumin level was
significantly lower among non-survivor group while Ye et al.,
[32] found no significant difference between survivors and non
survivors regarding albumin.

The current findings also, in the same line with, Girish and
Soumya, [33] found low serum albumin level to be a significant
predictor of mortality. Because albumin is a marker for nutri-
tional status, inflammatory response, and the severity of the
disease, low serum albumin values are believed to be a signifi-
cant factor for increased morbidity and mortality in children fol-
lowed up in the PICU.

Many studies have demonstrated that mechanical ventila-
tion is associated with complication; the weaning period may
comprise up to 40% of MV days [34]. Epstein et al., [35] report-
ed that weaning from MV is difficult for 30% of patients, and
such patients showed a higher mortality rate and that study
agreed with our results regarding mechanical ventilation as in-
dependent predictor of mortality in PICUs.

This study showed that, MPV was positively correlated with
PCT, platelet count, and serum albumin. In the same line, Abd-
Elmoneim et al., [16] showed that, the rise in MPV is related to
the increase in PCT, which is a strong indicator of sepsis. Also,
Leile and Borne, [17] found MPV and PDW are directly related.
When there is an increase in PDW, MPV increases.

In contrast to our findings, Kim et al., [36] found MPV has no
significant correlation to platelet count. This may be explained
by the difference in pathophysiology of sepsis between adult
and pediatric populations where platelets respond to sepsis
through increase in size with no significant changes in count.

In the current study, PDW was positively correlated with
MPV. In the same line Abd-EImoneim et al., [16] reported that,
there were positive correlations between MPV and PDW 24, 48,
and 72 h after emergency department admission.

We also found that PCT was positively correlated with plate-
let count. This agreed with Gao et al., [37] found that PCT was
positively correlated to platelet count.

Univariate logistic regression analysis showed that mechani-
cal ventilation, CRP, Platelet count and serum albumin were pre-
dictors of mortality. However, multivariate analysis showed that
only mechanical ventilation and albumin level were the only
independent predictors of mortality.

Our study demonstrated that MPV and CRP achieved the
highest AUC for prediction of mortality, followed by platelet
count. The AUC related to PCT and PDW was not significant.

Another study by Sayed et al., [9] reported that CRP had op-
timal cutoff > 96 with sensitivity of 57.89% and a specificity of
85.37%. Choi et al., [26] demonstrated higher sensitivity and
a specificity than ours regarding platelet count 85.7%. While,
Purbiya et al., [5] found lower sensitivity of 51.4% and higher
specificity 81% than that we reported regarding MPV.

Conclusion

Platelet indices are not useful for diagnosis of sepsis. Platelet
indices are not useful for prediction of mortality among criti-
cally ill children. Serum albumin and mechanical ventilation are
more useful than platelet indices for prediction of mortality.
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Despite their failure to show association with sepsis diagnosis
or mortality, Platelet indices were not completely devoid of
diagnostic and prognostic values since they were significantly
correlated with pSOFA score and some routine biomarkers like
platelet count, ANC, and lymphocytic count.

Limitations of the present study include the small sample
size. Further studies with a larger sample size are needed to
properly assess the diagnostic and prognostic role of platelets
indices among critically ill children since our current findings
still show correlations between PLT indices and PRISM score as
well as other biomarkers.

Further studies are required to establish the values of PLT
indices helping to further stratify patients into risk of mortality,
and thereby tailoring care to individual case-based level.
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