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 Abstract 

Background: Community-acquired pneumonia (CAP) is one of the 

most common causes of death among children all over the world, 

especially in the developing countries. Late diagnosis is one of the 

main causes for increasing morbidity and mortality. Non-invasive 

biomarkers could provide an early and non-invasive technique for 

both diagnosis and assessment of severity of pneumonia. Aim and 

objectives: The aim of the current study was to evaluate the mean 

platelet volume (MPV) and presepsin as diagnostic markers in 

childhood pneumonia and to estimate their reliability in assessing the 

severity of the disease. Subjects and methods: The study included 90 

children who were distributed into three groups as follows, 30 healthy 

children as a control group, 30 cases with pneumonia and 30 cases 

with severe pneumonia. Full history taking, clinical examination and 

laboratory investigation (including measurement of serum presepsin 

and MPV) were conducted for every child. Results: The mean MPV 

in the control group was 7.94 ± 0.84 that was statistically significantly 

lower as compared with the cases with pneumonia (9.81 ± 0.97). Both 

groups had statistically significantly lower MPV as compared with the severe pneumonia group 

(10.7 ± 0.89) (p< 0.001). The mean presepsin level in the control group was 141.14 ± 71.4 that 

was statistically significantly lower as compared with the cases with pneumonia (605.80 ± 

176.11). Both groups had statistically significantly lower Presepsin level as compared with the 

severe pneumonia group (1276.72 ± 1061.64) (p< 0.001). AUC of presepsin and MPV in 

identifying cases with pneumonia was (0.963 and 0.912 respectively) while AUC of presepsin 

and MPV in identifying cases with severe pneumonia was (0.877 and 0.789 respectively) 
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Conclusion: This study has shown the diagnostic validity of presepsin and MPV in diagnosis of 

pneumonia and assessment of the disease severity. The study revealed higher value of presepsin 

as non-invasive diagnostic tool. 

Keywords: Pneumonia, CAP, Biomarker, MPV, Presepsin. 

Introduction 

Community-acquired pneumonia (CAP) as a 

lower respiratory infection in children is one 

of the leading causes of hospitalization in 

the world [1]. Hospitalization of children 

with CAP is highly prevalent in developing 

countries, and CAP is one of the major 

causes of death of the infected children [2]. 

However, CAP is often misdiagnosed, 

leading to a delay in the treatment process 

[3]. Thus, timely diagnosis and treatment of 

CAP children play an important role in 

preventing and reducing the mortality [4]. 

Thus, a simple, reliable, sensitive, rapid, and 

cost-effective point-of-care test is an 

important requirement [5]. During the last 

decade, several immunologic biomarkers 

have been evaluated as indicators of various 

infections [6, 7] 

Presepsin, the soluble CD14 subtype 

(sCD14-ST), has been proposed as a new, 

emerging, early biomarker for the detection 

of different infections [8 & 9], is increased 

in response to bacterial infections and 

reduced after efficient treatment [6 & 10]. 

Membrane CD14 (mCD14) is expressed as 

monocytes and airway macrophages, while 

sCD14 is found in the tracheal aspirate as 

well. The mCD14 and sCD14 level in the 

respiratory tract is positively related to the 

inflammatory response [11]. 

Platelet volume may reflect the platelet 

function better than the platelet count itself. 

Mean platelet volume is a simple measure of 

platelet size [12].  Increased MPV suggests 

an increased platelet production and/or 

increased platelet destruction [13]. Likewise, 

MPV is an indicator of increased platelets 

activity and increased thrombotic potential. 

This is attributed to more dense granules, 

and enhanced metabolic and enzymatic 

activity of large sized platelets [14].  

Mean platelet volume (MPV) is done as a 

routine laboratory test that is measured in 

complete blood count, and it is considered a 

marker of platelet function and activation 

[15 & 16]. A single elevated MPV 

measurement has been found to be 

associated with increased morbidity and 
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mortality in various patient populations [17 

& 18]. 

Previous clinical studies have confirmed that 

Presepsin levels increased in sepsis and with 

severity of disease [19-21].  

However, the correlation between presepsin 

and MPV with pneumonia and its relation 

with disease severity has not extensively 

studied especially in children. 

The aim of the current study was to evaluate 

the MPV and presepsin as diagnostic 

markers in childhood pneumonia and to 

estimate their reliability in assessing the 

severity of the disease. 

Patients and methods 

This is a case control study that was 

conducted at Pediatric Department of Benha 

University Hospital, Benha, Egypt within 

the period between January 2021 and June 

2021.  

The study included 60 patients aged 2 

months up to 5 years who were diagnosed to 

have pneumonia (according to WHO, 2019) 

in addition to 30 apparently healthy 

subjects as a control group. The patients 

with pneumonia were subdivided according 

to WHO (2014) into; pneumonia group and 

severe pneumonia group (Each of 30 

patients) 

The cases with the following criteria were 

excluded; age younger than 2 months or 

older than 5 years, infants with any disease 

other than pneumonia including 

cardiovascular diseases, perinatal 

abnormality, other pulmonary disease or 

immunodeficiency, infants on 

immunosuppressants and infants without 

written consent from their parents. 

The study is conducted in accordance with 

Helsinki Standards as revised in 2013 [22]. 

The study was conducted after obtaining the 

approval from the local ethics committee, 

Faculty of Medicine, Benha University. The 

cases were included after obtaining a written 

informed consent form their guardians. 

The cases were subjected to the   

following; All the infants will be subjected 

to the following; full medical and 

demographic history taking, thorough 

clinical examination [General examination, 

vital signs and systemic examination with 

especial emphasis on cardiac (gallop 

rhythm, tachycardia, murmurs) and 

abdominal examination (distention, 

tenderness, organomegaly), local chest 

examination by Inspection for (retractions 

either generalized or localized , chest 

movements,  or localized bulge and signs of 

respiratory distress), palpation for (tracheal 
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shift, palpable bronchi), percussion and 

auscultation for (breath sounds and 

adventious sounds)] 

All cases with pneumonia were evaluated by 

chest X ray and CT (when needed). 

Laboratory assessment included complete 

blood count (hemoglobin level, hematocrit 

value, WBC count (total and differential), 

platelet count and MPV with quantitative 

measurement of the serum level of C-

reactive protein. Complete blood counts 

were performed for all patients on 

presentation using a commercially available 

analyzer (Sysmex XT 2000i, Roche 

Diagnostics GmnH, Mannheim, Germany). 

Venous blood samples were obtained at ED 

admission and collected in tubes containing 

heparin or ethylenediamine tetraacetate and 

stored at –80°C after collection for analysis 

within 24 hours. Plasma presepsin 

concentrations were determined with ELISA 

(Sandwich technique). 

Statistical analysis of data 

The data collected were coded, processed 

and analyzed with SPSS version 27 for 

Windows® (Statistical Package for Social 

Sciences) (IBM, SPSS Inc, Chicago, IL, 

USA). Qualitative data as number 

(frequency) and percent was presented. The 

Chi-Square test (Fischer’s exact test/ Monte-

Carlo test) made the comparison between 

groups.  

The Kolmogorov-Smirnov test tested 

quantitative data for normality. Parametric 

data were expressed as median ± SD while 

the non-parametric data were expressed as 

median (Range). To compare three groups 

with normally distributed quantitative 

variables, One-way analysis of the variance 

(One-way ANOVA) was used and Kruskal 

Wallis test was used if the data were 

abnormally distributed.  

Correlation of numeric data was done by 

Pearson’s or Spearman correlation (r). The 

optimal cutoff value of presepsin and MPV 

to differentiate between different groups was 

determined using Youden index J that is the 

farthest point on receiver operator 

characteristic (ROC) curve and expressed in 

terms of sensitivity and specificity. For all 

tests, P values <0.05 are considered 

significant. 

Results 

As shown in table (1), there was no 

statistically significant difference in the age 

between the cases in the three study groups. 

The age range was from 6 months to five 

years, 7 months to 5 years and 4 months to 5 

years in the control, pneumonia and severe 
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pneumonia groups respectively. Moreover, 

there was no statistically significant 

difference between the three groups 

regarding the sex (p=0.875). 

The median disease duration in the cases 

with pneumonia was 1 day (range 1-3) that 

was statistically significantly shorter as 

compared with the cases with severe 

pneumonia [7 days(range 5 to 8 days)] (p< 

0.001). 

Previous hospital admission was reported in 

70% and 53.3% in the cases with pneumonia 

and severe pneumonia respectively with no 

statistically significant difference between 

the two groups. Positive family history of 

similar conditions was reported in 73.3% in 

the cases with severe pneumonia that was 

statistically significantly higher as compared 

with the cases with pneumonia (46.7%) 

(p=0.035). Danger signs of pneumonia were 

reported in all the cases with severe 

pneumonia while no cases in the pneumonia 

group showed danger signs. 

Cough and fast breathing was reported in all 

the cases with the two groups. Other signs 

reported in the pneumonia cases were chest 

indrawing (56.1% in both groups), difficulty 

of breathing (43.3% and 56.1% in the cases 

with pneumonia and severe pneumonia 

respectively) and fever (66.7% and 73.3% in 

the cases with pneumonia and severe 

pneumonia respectively). 

 

Table (1): Analysis of the demographic and clinical data in the two studied groups 

Variable  Control group 

(N=30) 

Pneumonia 

(N=30 ) 

Severe pneumonia 

(N= 30) 

Test of sig. 

Age (Years) 2.95 (0.5 - 5)  2.8 (0.58 - 5)  2.7 (0.33 - 5)  0.280 

sex Boys 15 (50%) 16 (53.3%) 17 (56.7%) 0.875 

Girls 15 (50%) 14 (46.7%) 13 (43.3%) 

Disease duration (days) _______ 1 (1-3) 7 (5-8) < 0.001* 

Previous hospital admission   _______ 21 (70%) 16 (53.3%) 0.184 

Family history of similar conditions  _______ 14 (46.7%) 22 (73.3%) 0.035* 

Danger signs _______ 0 (0%) 30 (100%) < 0.001* 

Cough  _______ 30 (100%) 30 (100%) 1 

Chest indrawing   17 (56.1%) 17 (56.1%) 1 

Difficulty of breathing  _______ 13 (43.3%) 17 (56.1%) 0.302 

Fever _______ 20 (66.7%) 22 (73.3%) 0.573 

Fast breathing  _______ 30 (100%) 30 (100%) 1 
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As shown in table (2), the mean hemoglobin 

level of the control group was statistically 

significantly higher as compared with the 

cases with pneumonia and severe 

pneumonia (p< 0.001). 

The mean WBCs and neutrophil count in the 

control group was statistically significantly 

lower as compared with the cases with 

pneumonia. Both groups had statistically 

significantly lower WBCs count and 

neutrophil count as compared with the 

severe pneumonia group (p< 0.001). The 

median lymphocytes count in the pneumonia 

group was 43.05 that was statistically 

significantly higher as compared with the 

control group (32.85) and severe pneumonia 

(29.25) (p= 0.013). There was no 

statistically significant difference in the 

platelets count between the three study 

groups. 

CRP was positive in all the cases with 

pneumonia and severe pneumonia while it 

was negative in all subjects within the 

control group with high statistically 

significant difference between the study 

groups (P < 0.001). 

The mean MPV in the control group was 

7.94 ± 0.84 that was statistically 

significantly lower as compared with the 

cases with pneumonia (9.81 ± 0.97). Both 

groups had statistically significantly lower 

MPV as compared with the severe 

pneumonia group (10.7 ± 0.89) (p< 0.001). 

The mean presepsin level in the control 

group was 141.14 ± 71.4 that was 

statistically significantly lower as compared 

with the cases with pneumonia (605.80 ± 

176.11). Both groups had statistically 

significantly lower MPV as compared with 

the severe pneumonia group (1276.72 ± 

1061.64) (p< 0.001). 

As shown in table (3), there was a 

statistically significant positive correlation 

between MPV with presepsin level (r= 

0.643, P < 0.001), disease duration (r= 

0.421, P < 0.001), WBCs count (r= 0.541, P 

< 0.001) and CRP level (r= 0.478, P < 

0.001). Other correlation didn’t show a 

statistically significant value. 

There was a statistically significant positive 

correlation between presepsin level with 

MPV (r= 0.643, P < 0.001), disease duration 

(r= 0.619, P < 0.001), WBCs count (r= 

0.465, P < 0.001) and CRP level (r= 0.391, 

P= 0.001). Other correlation didn’t show a 

statistically significant value. 
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Table (2): Comparison between the two studied groups according to laboratory data 

Variable  Control group 

(N=30) 

Pneumonia 

(N=30 ) 

Severe pneumonia 

(N= 30) 

P value 

Hemoglobin (gm/dl) 11.14 ± 1.16 A 10.27 ± 1.07 B 9.96 ± 1.16 B  < 0.001* 

WBCs (10
3
/ml) 8.78 ± 2.50 A 14 ± 4.45 B 18.29 ± 5.53 C < 0.001* 

Neutrophils (%) 57.97 ± 11.26 A 50.87 ± 13.93 B 64.28 ± 18.62 C 0.003* 

Lymphocytes (%) 32.85 (11.5 – 60) A 43.05 (24-76) B 29.25 (5.6-76.8) A 0.013* 

Platelets (10
3
/ml) 266 (178 – 338) 303 (103-577) 297.5 (104-548)  0.286 

CRP (mg/L) (Normal <10 mg/L) 

Positive (> 10 mg/L) 0 (0%) 30 (100%) 30 (100%) < 0.001* 

Negative (< 10 mg/L) 30 (100%) 0 (0%) 0 (0%) 

CRP 4 (2 – 8) A 48 (24-96) B 48 (24-96) B < 0.001* 

MPV (FL) 

Mean ± SD 7.94 ± 0.84 A 9.81 ± 0.97 B 10.7 ± 0.89 C < 0.001* 

 Range (6.8-10.3) (7.7-12) (7.4-12) 

Presepsin(pg/ml) 

Mean ± SD 141.14 ± 71.4 A 605.80 ± 176.11 B 1276.72 ± 1061.64 C < 0.001* 

 Range (51.8-309.10) (51.9-977.10) (207.5-5147) 

A, B, C: Similar results indicate no significant difference between adjacent groups 

   Different letters indicate a statistically significant difference between adjacent groups 
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Table (3):Correlation between MPV and presepsin with clinical and laboratory data in cases with pneumonia  

 

 MPV Presepsin 

Age r 0.192 -0.211 

P  0.382  0.254 

Disease duration r 0.421 0.619 

P 0.001 < 0.001 

Hemoglobin r -0.314 -0.353 

P 0.003 0.001 

WBCs r 0.541 0.465 

P < 0.001 < 0.001 

Neutrophils r 0.054 0.052 

P 0.616 0.628 

Lymphocytes r -0.019 -0.031 

P 0.858 0.772 

Platelets r 0.065 0.163 

P 0.545 0.124 

CRP r 0.478 0.391 

P < 0.001 0.001 

Presepsin  r 0.643  

P < 0.001 

MPV r  0.643 

P < 0.001 

 

 

The different cutoff points of MPV and 

presepsin in differentiating between control 

group and pneumonia cases and between 

pneumonia cases and severe pneumonia 

cases are shown in table (4). The best cutoff 

point of MPV to identify cases with 

pneumonia was > 8.75, with 86.7% 

sensitivity and 83.3% specificity. The AUC 

is 0.912 with high significant value (p< 

0.001). The best cutoff point of presepsin to 

identify cases with pneumonia was > 265.5, 

with 93.3% sensitivity and 93.3% 

specificity. The AUC is 0.963 with high 

significant value (p< 0.001). 

The best cutoff point of MPV to identify 

cases with severe pneumonia was > 10.25, 
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with 83.3% sensitivity and 70% specificity. 

The AUC is 0.789 with high significant 

value (p< 0.001). The best cutoff point of 

presepsin to identify cases with pneumonia 

was > 389.3, with 91.7% sensitivity and 

89.6% specificity. The AUC is 0.877 with 

high significant value (p< 0.001). 

 

Table (4):Validity (AUC, sensitivity, specificity) for of MPV and presepsin in differentiating between control group 

and pneumonia cases and between pneumonia cases and severe pneumonia cases 

 AUC p 95% C.I Cut off Sensitivity Specificity PPV NPV 

 Discriminate pneumonia patients (n = 30) from control (n = 30) 

MPV 0.912 <0.001
* 

0.837 – 0.987 > 8.75 86.7 83.3 84.5 82.4 

Presepsin 0.963 <0.001
*
 0.900 – 1.0 > 265.5 93.3 93.3 95.4 91.2 

Discriminate severe pneumonia patients (n = 30) from pneumonia patients (n = 30) 

MPV 0.789 <0.001
*
 0.669 – 0.910 > 10.25 83.3 70 75.0 81.4 

Presepsin 0.877 0.004
*
 0.776 – 0.979 > 389.3 91.7 89.6 90.2 86.4 

 

 

Discussion 

The current study included 90 children who 

were divided into three age and sex matched 

groups, 30 clinically healthy children as a 

control group, 30 patients with pneumonia 

and 30 patients with severe pneumonia. 

In the current study-regarding age of the 

study groups , there were no statistically 

significant differences between the three 

groups (p=0.875). there was slightly higher 

prevalence of male gender in the cases with 

pneumonia (53.3% and 56% in the 

pneumonia and severe pneumonia groups, 

respectively 

This agreed with the study done in 2020 

which revealed that male gender constituted 

a significant predictor of acquiring 

pneumonia in both bivariate and 

multivariate analysis [23].  

In accordance to our finding, a meta-

analysis reported that males are more likely 

than females to acquire pneumonia [24]. 

Gender variation can be explained by the 

stronger immune system in girls than boys. 

There is also evidence that the peripheral 

airways are narrower during the early years 

of life in boys, which may predispose them 

to LRIs [25]. 
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In the current study, previous hospital 

admission was reported in 70% and 53.3% 

of the patients with pneumonia and those 

with severe pneumonia respectively. 

However, the difference was not statistically 

significant. 

In the study done in 2020 shown that around 

one-third of the children in the study had 

acquired pneumonia previously; 32.7% of 

these had experienced 3–5 episodes and 

8.8% had experienced > 5 episodes who 

required hospital admission [23]. 

The higher percentage in our study could be 

explained due to difference in study centers. 

The high frequency of cases examined in 

our study (tertiary care center) could explain 

the higher percentage of more serious cases. 

Common physical findings in CAP include 

fever, tachypnea, increasingly labored 

breathing, rhonchi, crackles, and wheezing. 

Hydration status, activity level, and oxygen 

saturation are important and may indicate 

the need for hospitalization [26]. 

In the current study, fast breathing and 

cough were detected in all the cases with 

pneumonia. Chest indrawing was reported in 

56.1% in both the groups of patients. 

Difficult breathing was reported in 43.3% 

and 56.1% in the patients with pneumonia 

and severe pneumonia respectively while 

fever was reported in 66.7% and 73.3% in 

the patients with pneumonia and severe 

pneumonia respectively with no statistically 

significant difference between the two 

groups. 

The diagnostic challenge of childhood 

pneumonia lies in the broad range of 

presenting features. Children can present 

with pneumonia at different stages of illness 

and with clinical features that might be 

difficult to discriminate from other common 

paediatric conditions [27]. 

In the current study, that the mean 

hemoglobin levels of the cases with 

pneumonia were significantly lower than 

that of the controls (p< 0.001), but there was 

no statistically significant difference in the 

hemoglobin level between the cases with 

pneumonia and severe pneumonia. 

These data came in agreement with several 

studies done among Egyptian children about 

anemia as a risk factor for acute lower 

respiratory tract infections.  

For example, it was reported that low 

hemoglobin level was found to be a risk 

factor for acute lower respiratory tract 

infections as it was detected in 56.25% of 

bronchiolitis cases, 62.5% of pneumonia 

cases and 42.71% of the control group [28]. 
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The same results were reported recently by 

other researchers (2021). 

 A group of researchers studied anemia and 

air pollution as risk factors for acute lower 

respiratory tract infections among 

Ecuadorian children it was shown; they 

studied anemia and air pollution as risk 

factors for acute lower respiratory tract 

infections. They found that anemic children 

are at increased risk of acute respiratory 

infection hospitalization compared to 

healthy non-anemic children. They 

explained their findings by that the central 

pathophysiological deficit in acute lower 

respiratory tract infections is poor tissue 

oxygenation and anemia independently 

decreases oxygen delivery [29].  

Researchers found that any inadequate 

supply of iron to body tissues is detrimental 

to immunity, the effects of iron deficiency 

anemia on immune function, and increase in 

susceptibility to infections are well 

established [30].  

On the other hand, a study reported that 

anemia was not found to be a risk factor for 

acute lower respiratory tract infections in 

512 infants and children below 5 years of 

age [31]. 

The difference could be explained due to 

variations in the sample size between the 

studies and variations in the population 

characteristics. 

In the current study, the WBCs count and 

neutrophil count were statistically 

significantly higher in the cases with 

pneumonia as compared with the control 

group. Also, the WBCs count and neutrophil 

count were statistically significantly higher 

in the cases with severe pneumonia as 

compared with the cases with pneumonia. 

This is in the same line with the study done 

in 2020, which showed that the WBCs count 

and neutrophil count were statistically 

significantly higher in the cases with 

pneumonia as compared with the control 

group [32] 

Similar results were reported that WBC 

levels were significantly higher in CAP 

patients who were hospitalized (p<0.001) or 

followed-up as outpatients (p<0.001) than 

healthy controls [33] 

In the current study, the lymphocytes were 

higher in the cases with pneumonia as 

compared with both the cases with severe 

pneumonia and the control group while the 

latter two groups didn’t show a statistically 

significant difference.  Similar results were 

reported before (32). 
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This agreed with the study that reported that 

there was an increase in the number of 

neutrophils but a decrease in the number of 

lymphocytes in the case group compared to 

the control group [34]. 

These findings are similar to the results 

which confirmed that abnormally low 

lymphocytes with elevated neutrophil count 

have good predictive power in pneumonia 

[35] 

In the current study, there was no 

statistically significant difference in the 

mean platelets count between the cases 

within the three study groups. 

This contradicts the results reported 

previously, that the mean platelets counts 

was statistically significantly lower in the 

cases with pneumonia as compared with the 

control group [32]. 

This disagreed with other researchers, who 

studied the platelet count as a marker of 

outcome in community-acquired pneumonia. 

They found that Lower platelet counts were 

associated with an increase of severity of 

pneumonia and more frequently 

complications in patients with community-

acquired pneumonia [36]. 

It was reported that platelet count of the 

patients with pneumonia was statistically 

significantly higher in the patient group than 

in the control group (p< 0.05) [37]. 

PLT would increase against respiratory tract 

infections due to elevated levels of 

inflammatory cytokines so that the 

commonest cause of reactive thrombocytosis 

has been reported in respiratory infections 

[38 & 39]. In another study, an increase in 

PLT count was observed in children with 

pneumonia [40]. In a study by Sahin et al., 

 the number of PLT in the patient groupالسنه

was significantly higher than the control 

group [37]. The difference in our study 

could be explained due to small sample size 

in our study. 

It has been reported that ESR, WBC count, 

and CRP, which are assumed as general 

indicators of infectious disease, are also 

valuable in the diagnosis of CAP [41]. 

Leukocyte count, ESR, and CRP are the 

most common acute phase reactants [37]. 

Changes in these indices can be used to 

diagnose infectious and inflammatory 

diseases [42].  

In the current study, the median CRP levels 

of the patients groups were higher than that 

of the control group (p< 0.001) with an 

insignificant difference between the 2 

groups of patients. 
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Thomas et al. السنهreported that the average 

CRP level was higher in patients with 

bacterial pneumonia than in patients with 

viral pneumonia [43].  

In another study performed abnormally 

increased CRP in pneumonias patients was 

observed [44] 

Furthermore, it was proved that CRP levels 

were significantly higher in CAP patients 

who were hospitalized compared to those 

who were followed-up as outpatients 

(p<0.001) [33] 

In the current study, the mean presepsin 

level was highest in the severe pneumonia 

group followed by that of the pneumonia 

group and least in the control group with 

statistically significant differences between 

the 3 groups (P < 0.001). 

This came in accordance with others who 

showed that there was statistically 

significant difference between case and 

control groups in presepsin level. In 

addition, there was statistically significant 

difference in presepsin level with disease 

severity in which presepsin is higher in 

sever than moderate and mild cases [32]. 

This come in agreement with those who 

found that plasma presepsin levels were 

significantly higher in severe community 

acquired pneumonia patients than mild and 

moderate cases [45]. 

The diagnostic and prognostic value of 

soluble Presepsin for sepsis and community 

acquired pneumonia in ICU patients, were 

investigated and it was found that plasma 

levels of presepsin was significantly higher 

in septic than in non-septic patients and in 

septic shock as compared to others [46].  

Also in agreement with this, the diagnostic 

and prognostic value of presepsin in the 

management of sepsis in the emergency 

department were evaluated; and they found 

that elevated concentrations of presepsin at 

presentation were observed in septic patients 

compared to control patients [47]. 

In the current study, the mean MPV was 

highest in the severe pneumonia group 

followed by that of the pneumonia group 

and least in the control group with 

statistically significant differences between 

the 3 groups (P < 0.001). 

In this regard, it was reported that MPV may 

be a useful predictor in the diagnosis of 

community-acquired pneumonia [33].  

Another study of patients with community-

acquired pneumonia presenting to the 

emergency department also concluded that 

MPV might be useful in determining 
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severity of disease and in predicting 

mortality [48]. 

Our results were in accordance some 

researchers demonstrated that the amount of 

MPV value was lower in CAP patients in 

comparison to the controls, although this 

difference was not statistically significant 

[34].  

Also, in accordance with our results, one 

hundred and ninety child patients with 

pneumonia and 71 healthy children, were 

studied. They showed that the MPV value of 

the patients with pneumonia was statistically 

significantly lower than those of the control 

group (p< 0.05) [37]. 

Their findings showed that the amount of 

MPV varies depending on the severity of the 

infection suggesting it as a good indicator 

for CAP diagnosis [49]. 

Changes in both platelets count and 

morphology and the associated change in 

platelet indices might be caused by 

pathophysiological conditions, which inhibit 

platelets regeneration, increase their 

activation or accelerate their death [50]. It 

was postulated that the increased volume of 

platelets in critically ill children is related to 

the increased thrombocytosis with increased 

megakaryocyte ploidy [51]. 

It may be hypothesized that the bone 

marrow response to the infection is 

inadequate in CAP cases followed as 

outpatients, and that an increase in platelet 

size only occurs as a result of damage or 

consumption of peripheral circulating 

platelets due hyper stimulation. Considering 

that patients who require hospitalization 

tend to be brought to the hospital at a later 

stage of the disease, it may be postulated 

that MPV decreases during the earlier stages 

of CAP, which is followed by a significant 

increase in MPV as a result of bone marrow 

activation [33] 

It was reported that changes in platelet size 

follow at least two distinct patterns: an early 

increase in MPV in severe infections (such 

as septicemia), and a late decrease in chronic 

bacterial infections, which may explain why 

patients with pneumonia have lower MPV 

levels than controls [52]. 

In the current study, the best cutoff point of 

presepsin to identify patients with 

pneumonia was > 265.5 pg/mL, with 93.3% 

sensitivity and 93.3% specificity. The AUC 

was 0.963 with a highly significant value 

(p< 0.001) and the best cutoff point to 

identify cases with severe pneumonia was > 

389.3 pg/mL, with 91.7% sensitivity and 

89.6% specificity. The AUC is 0.877 with a 

highly significant value (p< 0.001). 
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In the study conducted in 2020, it was 

proved  that the best cutoff point of 

presepsin 0.8 (ng/ml) was detected for 

diagnosis of the community acquired 

pneumonia calculated from ROC curves , 

and the area under the curve of presepsin 

was 0.833 with sensitivity 97.8% and 

specificity 72% [32].  

In accordance with this study, it was found 

that the AUCs (area under the curve) 

calculated from ROC curves were 0.75 for 

presepsin, at a cutoff value of 466.5 pg/mL, 

sensitivity and specificity of Presepsin to 

severe sepsis and septic shock diagnosis 

were 90 and 55 %, respectively. While 

others found that the area under the curve 

(AUCs) calculated from the ROC curve 

were 0.701 for presepsin, the best diagnostic 

cutoff for presepsin was 600 pg/ml. At that 

level, sensitivity and specificity were 

78.95% and 61.90% respectively [46]. 

The pooled diagnosis sensitivity and 

specificity of presepsin for sepsis were 0.84 

and 0.76 respectively and AUC was reported 

to be 0.88 [10].  

In neonates, it was  shown that the best cut-

off plasma presepsin to predict early-onset 

neonatal pneumonia was 605 pg/mL with 

70% sensitivity, 73.3% specificity, 72.4% 

PPV, and 71% NPV with a fair AUC 0.74 (p 

.001) [53].  

Similarly,  it was reported that presepsin 

measured in blood with values more than 

788 pg/mL have a 93% sensitivity and 100% 

specificity as an early marker for infection 

[54].  

Our results are in agreement with others 

who reported that at cutoff value 686 pg/mL 

presepsin achieved the highest specificity 

which could be documented by a univariate 

marker in their study (95.5%), in addition to 

sensitivity 82.7%, PPV 95.4%, NPV 83.1%, 

efficacy 88.7%, and AUC 0.887, 

respectively [55]. 

On the other hand, in a research conducted 

to examine Presepsin as a diagnostic marker 

for sepsis, they found that sensitivity and 

specificity of presepsin were 0.83 ng/ml and 

0.81 ng/ml, respectively, with a relatively 

high rate of missed diagnosis (17%) and 

misdiagnosis (19%). AUC was 0.89, 

indicating good diagnostic performance 

[56].  

A possible source of heterogeneity came 

from the use of different specimen types. 

Our subgroup analysis result suggested that 

the use of whole blood had higher 

specificity than plasma, with statistical 

significance [10]. 
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In the current study, the best cutoff point of 

MPV to identify patients with pneumonia 

was > 8.75 femtoliter, with 86.7% 

sensitivity and 83.3% specificity. The AUC 

was 0.912 with a high significant value (p< 

0.001) and the best cutoff point of MPV to 

identify the patients with severe pneumonia 

was >10.25, with 83.3% sensitivity and 70% 

specificity. The AUC is 0.789 with high 

significant value (p< 0.001). 

It was suggested by ROC curve analysis that 

MPV level cut-off point for making a 

diagnosis of CAP was 8.1 fL, with a 

sensitivity, specificity, positive predictive 

value (PPV), and negative predictive value 

(NPV) of 91%, 51%, 80.8% and 70.5%, 

respectively [33] 

 In the current study, there was a 

statistically significant positive correlation 

between presepsin level and MPV (r= 0.643, 

P < 0.001), disease duration (r= 0.619, P < 

0.001), WBCs count (r= 0.465, P < 0.001) 

and CRP level (r= 0.391, P= 0.001). 

It was reported that there was low positive 

correlations between the plasma presepsin 

level and serum C-reactive protein level (rs 

=0.375, P<0.001) [57].  

The authors explained the association as C-

reactive protein is an acute-phase protein 

synthesized in hepatocytes responding to 

infection, inflammation, tissue damage, and 

malignant neoplasm. Presepsin is also an 

acute inflammatory protein synthesized in 

monocytes and macrophages during 

systemic bacterial infection. The present 

study cohort mainly comprised of patients 

with bacterial infection. This may explain 

the positive correlation between C-reactive 

protein and presepsin. 

In the current study, there was a statistically 

significant positive correlation between 

MPV with presepsin level (r= 0.643, P < 

0.001), disease duration (r= 0.421, P < 

0.001), WBCs count (r= 0.541, P < 0.001) 

and CRP level (r= 0.478, P < 0.001).  

It was shown that in the pneumonia and 

control groups included in their study, MPV 

was found to be significantly positively 

correlated with age and hemoglobin, but had 

a significant negative correlation with 

platelet count (pneumonia group p= 0.046, 

p= 0.008, p< 0.001; control group p= 0.002, 

p= 0.019, p= 0.003, respectively) [37] 

We must acknowledge some limitations of 

this study. First, the study included a small 

number of patients because it was a single-

center study. To establish the clinical 

significance of plasma presepsin level in 

patients with pneumonia, a multi-center 
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clinical study with a larger patient group is 

required. 

We also didn’t follow up the cases to 

determine the pattern of outcome. This 

could provide additional diagnostic validity 

of presepsin and MPV in relation to 

different outcomes. 

Conclusion 

Based on our findings, both serum presepsin 

and mean platelet volume (MPV) could be 

used as non-invasive biomarkers in 

diagnosis of pneumonia together with 

assessment of the degree of pneumonia 

severity. 

Moreover, we concluded that serum 

presepsin showed higher diagnostic ability 

as compared to MPV in assessment pf CAP 

and determination of severity 

References 

1 Nascimento-Carvalho CM. Community-acquired 

pneumonia among children: the latest evidence 

for an updated management☆. Jornal de 

pediatria. 2020;96:29-38. 

2 Liu L, Johnson HL, Cousens S, Perin J, Scott S, 

Lawn JE, et al. Global, regional, and national 

causes of child mortality: an updated systematic 

analysis for 2010 with time trends since 2000. The 

lancet. 2012;379(9832):2151-61. 

3 Gupta D, Agarwal R, Aggarwal AN, Singh N, 

Mishra N, Khilnani G, et al. Guidelines for 

diagnosis and management of community-and 

hospital-acquired pneumonia in adults: Joint 

ICS/NCCP (I) recommendations. Lung India: 

Official Organ of Indian Chest Society. 

2012;29(Suppl 2):S27. 

4 Lutsenko О, Rudishin S, Borovik T. MEDICAL 

AND SOCIAL MONITORING OF INCIDENCE 

RATE OF ACUTE BRONCHITIS AND 

PNEUMONIA IN CHILDERN (BASED ON 

DATA FROM MICROBIOLOGICAL 

LABORATORY OF THE CITY OF HLUKHIV, 

SUMY REGION). АКТУАЛЬНІ ПРОБЛЕМИ 

СУЧАСНОЇ МЕДИЦИНИ: ВІСНИК 

УКРАЇНСЬКОЇ МЕДИЧНОЇ 

СТОМАТОЛОГІЧНОЇ АКАДЕМІЇ. 

2021;21(3):74-82. 

5 Alizadeh N, Memar MY, Moaddab SR, Kafil HS. 

Aptamer-assisted novel technologies for detecting 

bacterial pathogens. Biomedicine & 

Pharmacotherapy. 2017;93:737-45. 

6 Leli C, Ferranti M, Marrano U, Al Dhahab ZS, 

Bozza S, Cenci E, et al. Diagnostic accuracy of 

presepsin (sCD14-ST) and procalcitonin for 

prediction of bacteraemia and bacterial 

DNAaemia in patients with suspected sepsis. 

Journal of medical microbiology. 2016;65(8):713-

9. 

7 Memar MY, Varshochi M, Shokouhi B, 

Asgharzadeh M, Kafil HS. Procalcitonin: the 

marker of pediatric bacterial infection. 

Biomedicine & Pharmacotherapy. 2017;96:936-

43. 

8 Memar MY, Alizadeh N, Varshochi M, Kafil HS. 

Immunologic biomarkers for diagnostic of early-

onset neonatal sepsis. The Journal of Maternal-

Fetal & Neonatal Medicine. 2019;32(1):143-53. 

9 Sandquist M, Wong HR. Biomarkers of sepsis and 

their potential value in diagnosis, prognosis and 

treatment. Expert review of clinical immunology. 

2014;10(10):1349-56. 

10 Wu C-C, Lan H-M, Han S-T, Chaou C-H, Yeh C-

F, Liu S-H, et al. Comparison of diagnostic 

accuracy in sepsis between presepsin, 

procalcitonin, and C-reactive protein: a systematic 

review and meta-analysis. Annals of intensive 

care. 2017;7(1):1-16. 

11 Marcos V, Latzin P, Hector A, Sonanini S, 

Hoffmann F, Lacher M, et al. Expression, 

regulation and clinical significance of soluble and 

membrane CD14 receptors in pediatric 

inflammatory lung diseases. Respiratory research. 

2010;11(1):1-13. 



Presepsin and MPV in Childhood Pneumonia, 2022 

773 
 

12 Ju HY, Kim JK, Hur SM, Woo SA, Park KA, 

Park MY, et al. Could mean platelet volume be a 

promising biomarker of progression of chronic 

kidney disease? 2015;26(2):143-7. 

13 Nam M, Son BH, Seo JE, Kim IR, Park CK, Kim 

HKJAoC, et al. Improved diagnostic and 

prognostic power of combined delta neutrophil 

index and mean platelet volume in pediatric 

sepsis. 2018;48(2):223-30. 

14 Elmoneim AA, Alhojaili AR, Banjer NR, Zolaly 

M, El-Moneim ESAJBR. Changes in mean 

platelet volume in critically ill children and its 

relation to other clinical and laboratory findings. 

2018;29(5):882-8. 

15 Chu S, Becker R, Berger P, Bhatt D, Eikelboom J, 

Konkle B, et al. Mean platelet volume as a 

predictor of cardiovascular risk: a systematic 

review and meta‐analysis. Journal of Thrombosis 

and Haemostasis. 2010;8(1):148-56. 

16 Noris P, Melazzini F, Balduini CL. New roles for 

mean platelet volume measurement in the clinical 

practice? Platelets. 2016;27(7):607-12. 

17 Arévalo-Lorido JC, Carretero-Gómez J, Álvarez-

Oliva A, Gutiérrez-Montaño C, Fernández-Recio 

JM, Najarro-Díez F. Mean platelet volume in 

acute phase of ischemic stroke, as predictor of 

mortality and functional outcome after 1 year. 

Journal of stroke and cerebrovascular diseases. 

2013;22(4):297-303. 

18 Wasilewski J, Desperak P, Hawranek M, Ciślak 

A, Osadnik T, Pyka Ł, et al. Prognostic 

implications of mean platelet volume on short-and 

long-term outcomes among patients with non-ST-

segment elevation myocardial infarction treated 

with percutaneous coronary intervention: a single-

center large observational study. Platelets. 

2016;27(5):452-8. 

19 Yaegashi Y, Shirakawa K, Sato N, Suzuki Y, 

Kojika M, Imai S, et al. Evaluation of a newly 

identified soluble CD14 subtype as a marker for 

sepsis. Journal of Infection and Chemotherapy. 

2005;11(5):234-8. 

20 Shozushima T, Takahashi G, Matsumoto N, 

Kojika M, Okamura Y, Endo S. Usefulness of 

presepsin (sCD14-ST) measurements as a marker 

for the diagnosis and severity of sepsis that 

satisfied diagnostic criteria of systemic 

inflammatory response syndrome. Journal of 

Infection and Chemotherapy. 2011;17(6):764-9. 

21 Endo S, Suzuki Y, Takahashi G, Shozushima T, 

Ishikura H, Murai A, et al. Usefulness of 

presepsin in the diagnosis of sepsis in a 

multicenter prospective study. Journal of infection 

and chemotherapy. 2012;18(6):891-7. 

22 Association WM. World Medical Association 

Declaration of Helsinki: ethical principles for 

medical research involving human subjects. Jama. 

2013;310(20):2191-4. 

23 Fadl N, Ashour A, Muhammad YY. Pneumonia 

among under-five children in Alexandria, Egypt: a 

case-control study. Journal of the Egyptian Public 

Health Association. 2020;95(1):1-7. 

24 Jackson S, Mathews KH, Pulanić D, Falconer R, 

Rudan I, Campbell H, et al. Risk factors for 

severe acute lower respiratory infections in 

children–a systematic review and meta-analysis. 

Croatian medical journal. 2013;54(2):110-21. 

25 Falagas ME, Mourtzoukou EG, Vardakas KZ. Sex 

differences in the incidence and severity of 

respiratory tract infections. Respiratory medicine. 

2007;101(9):1845-63. 

26 Hussein HM, Azab SF, Esh AM, Abdel Rhman 

HK. Microbial etiology of community acquired 

pneumonia among infants and children admitted 

to Zagazig university pediatric hospital. Zagazig 

University Medical Journal. 2019;25(6):809-16. 

27 Rodrigues C, Groves H. Community-acquired 

pneumonia in children: the challenges of 

microbiological diagnosis. Journal of clinical 

microbiology. 2018;56(3):e01318-17. 

28 El Sakka AS, Imam SS, Amer HA, Moustafa SA. 

Vitamin D deficiency and low hemoglobin level 

as risk factors for severity of acute lower 

respiratory tract infections in Egyptian children: A 

case-control study. Egyptian Pediatric Association 

Gazette. 2014;62(1):1-7. 

29 Harris M, Clark J, Coote N, Fletcher P, Harnden 

A, McKean M, et al. British Thoracic Society 

guidelines for the management of community 

acquired pneumonia in children: update 2011. 

Thorax. 2011;66(Suppl 2):ii1-ii23. 

30 Koskenkorva-Frank TS, Weiss G, Koppenol WH, 

Burckhardt S. The complex interplay of iron 

metabolism, reactive oxygen species, and reactive 

nitrogen species: insights into the potential of 

various iron therapies to induce oxidative and 

nitrosative stress. Free Radical Biology and 

Medicine. 2013;65:1174-94. 



Benha medical journal, vol. 39, issue 3, 2022 

 

774 
 

31 Broor S, Pandey R, Ghosh M, Maitreyi R, Lodha 

R, Singhal T, et al. Risk factors for severe acute 

lower respiratory tract infection in under-five 

children. Indian pediatrics. 2001;38(12):1361-9. 

32 Abdallah Abdelmoaty MZ, Nagiub M, Arafa MA, 

Hussein AG. Role of Presepsin in Predicting The 

Severity and Outcome of Community Acquired 

Pneumonia in Pediatrics. Zagazig University 

Medical Journal. 2020;26(3):375-83. 

33 Karadag-Oncel E, Ozsurekci Y, Kara A, Karahan 

S, Cengiz AB, Ceyhan MJIjop. The value of mean 

platelet volume in the determination of 

community acquired pneumonia in children. 

2013;39(1):16. 

34 Motamed H, Bashiri H, Yari F, Bozorgomid A, 

Rostamian M, Azarakhsh Y, et al. Association 

between community-acquired pneumonia and 

platelet indices: A case-control study. Journal of 

Acute Disease. 2021;10(1):23. 

35 Curbelo J, Luquero Bueno S, Galván-Román JM, 

Ortega-Gómez M, Rajas O, Fernández-Jiménez 

G, et al. Correction: Inflammation biomarkers in 

blood as mortality predictors in community-

acquired pneumonia admitted patients: 

Importance of comparison with neutrophil count 

percentage or neutrophil-lymphocyte ratio. Plos 

one. 2019;14(2):e0212915. 

36 Martínez D, Sanz F, Fernández E, Cervera A, 

Briones M, Aguar M, et al. Platelet count is a 

marker of outcome in community-acquired 

pneumonia. Eur Respiratory Soc; 2013. 

37 Şahin M, Duru NS, Elevli M, Civilibal M. 

Assessment of platelet parameters in children with 

pneumonia. Cocuk Enfeksiyon Dergisi. 

2017;11(3):E106-E12. 

38 Özcan C, Sayli TR, Kosan-Çulha V. Reactive 

thrombocytosis in children. The Turkish journal 

of pediatrics. 2013;55(4):411. 

39 Subramaniam N, Mundkur S, Kini P, 

Bhaskaranand N, Aroor S. Clinicohematological 

study of thrombocytosis in children. International 

Scholarly Research Notices. 2014;2014. 

40 Choudhury J. Thrombocytosis in under-five 

children with lower respiratory tract infection. 

Annals of Medical and Health Sciences Research. 

2017;7(6). 

41 Blot M, Croisier D, Péchinot A, Vagner A, Putot 

A, Fillion A, et al., editors. A leukocyte score to 

improve clinical outcome predictions in 

bacteremic pneumococcal pneumonia in adults. 

Open forum infectious diseases; 2014: Oxford 

University Press. 

42 Lee IR, Shin JI, Park SJ, Oh JY, Kim JH. Mean 

platelet volume in young children with urinary 

tract infection. Scientific reports. 2015;5(1):1-6. 

43 Thomas J, Pociute A, Kevalas R, Malinauskas M, 

Jankauskaite L. Blood biomarkers differentiating 

viral versus bacterial pneumonia aetiology: a 

literature review. Italian journal of pediatrics. 

2020;46(1):1-10. 

44 Zhao D, Yao F, Wang L, Zheng L, Gao Y, Ye J. 

A comparative study on the clinical features of 

COVID-19 pneumonia to other pneumonias. Clin. 

Infect. Dis. 2020. 

45 Liu B, Yin Q, Chen Y-X, Zhao Y-Z, Li C-S. Role 

of Presepsin (sCD14-ST) and the CURB65 

scoring system in predicting severity and outcome 

of community-acquired pneumonia in an 

emergency department. Respiratory medicine. 

2014;108(8):1204-13. 

46 Klouche K, Cristol JP, Devin J, Gilles V, Kuster 

N, Larcher R, et al. Diagnostic and prognostic 

value of soluble CD14 subtype (Presepsin) for 

sepsis and community-acquired pneumonia in 

ICU patients. Annals of intensive care. 

2016;6(1):1-11. 

47 Ulla M, Pizzolato E, Lucchiari M, Loiacono M, 

Soardo F, Forno D, et al. Diagnostic and 

prognostic value of presepsin in the management 

of sepsis in the emergency department: a 

multicenter prospective study. Critical care. 

2013;17(4):1-8. 

48 Golcuk Y, Golcuk B, Bilge A, Irik M, Dikmen 

OJTAjoem. Combination of mean platelet volume 

and the CURB-65 score better predicts 28-day 

mortality in patients with community-acquired 

pneumonia. 2015;33(5):648-52. 

49 Afyon M, Artuk C. Could mean platelet volume 

be a useful marker for infectious diseases? A 

review of literature. Medicine. 2016;5(4):1059-62. 

50 Zhang S, Cui YL, Diao MY, Chen DC, Lin ZF. 

Use of Platelet Indices for Determining Illness 

Severity and Predicting Prognosis in Critically Ill 

Patients. Chinese medical journal. 

2015;128(15):2012-8. 

51 Lee IR, Shin JI, Park SJ, Oh JY, Kim JHJSr. 

Mean platelet volume in young children with 

urinary tract infection. 2015;5:18072. 



Presepsin and MPV in Childhood Pneumonia, 2022 

775 
 

52 Robbins G, Barnard D. Mean platelet volume 

changes in infection. Journal of clinical 

pathology. 1983;36(11):1320. 

53 Abd Almonaem ER, Rashad MM, Emam HM, El-

Shimi OS. Tracheal aspirate presepsin: a 

promising biomarker in early onset neonatal 

pneumonia. Scandinavian Journal of Clinical and 

Laboratory Investigation. 2021:1-7. 

54 Montaldo P, Rosso R, Santantonio A, Chello G, 

Giliberti P. Presepsin for the detection of early-

onset sepsis in preterm newborns. Pediatric 

research. 2017;81(2):329-34. 

55 Hashem HE, Abdel Halim RM, El Masry SA, 

Mokhtar AM, Abdelaal NM. The utility of 

neutrophil CD64 and presepsin as diagnostic, 

prognostic, and monitoring biomarkers in 

neonatal sepsis. International journal of 

microbiology. 2020;2020. 

56 Tong X, Cao Y, Yu M, Han C. Presepsin as a 

diagnostic marker for sepsis: evidence from a 

bivariate meta-analysis. Therapeutics and clinical 

risk Management. 2015;11:1027. 

57 Ugajin M, Matsuura Y, Matsuura K, Matsuura H. 

Impact of initial plasma presepsin level for 

clinical outcome in hospitalized patients with 

pneumonia. Journal of thoracic disease. 

2019;11(4):1387. 

 

To cite this article: Amira S. Mohammed, Mohamed M. Rashad, Dina A. Ali, Ahmad A. 

Sobieh. The Value of Presepsin and Mean Platelet Volume in the Diagnosis and Assessment of 

Severity of Childhood Pneumonia. BMFJ 2022;39(3):756-775. 


