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Abstract: 

Background: Platelet (PLT) count and other indices have been studied for their prognostic value 

in sepsis and septic shock, but their results are inconsistent. This study aimed to determine the 

usefulness of PLT count and other PLT indices in prediction of mortality in these patients. 

Methods: 108 patients with clear evidence of sepsis or septic shock were enrolled. PLT count, 

mean platelet volume (MPV), plateletcrit (PCT), platelet distribution width (PDW) were 

measured on admission and daily for the 1st 5 days following admission. Patients were followed 

during their ICU and hospital stay, and then categorized as survivors and non survivors. All data 

were statistically analyzed. Results: PLT count and other PLT indices were significantly 

different between both non survivors and survivors groups. At the 5th day, ΔPLT count, PDW, 

MPV  were significantly different in non survivors compared to survivors, -27.16 ± 11.19, 0.34 

± 0.3, 0.7 ± 0.23 vs 23.18 ± 3.5, -0.14 ± 0.07, -0.37 ± 0.19, p value: 0.014,0.027 and 0.002 

respectively while ΔPCT shows no statistical significance. The cutoff values of  PLT count, PCT, 

MPV, and PDW that predict mortality were 100,000 /ul, 0.10% 10.25fL, and 12%, with area 

under ROC (AUROC) were 0.94, 0.75, 0.97,0.96, and p value <0.001, 0.002 <0.001, and <0.001 

respectively. Conclusion:  PLT count and PCT were significantly decreased while MPV and 

PDW were significantly increased during the ICU stay in non survivor patients. MPV of 10.25 

fL and PLT count of 100,000 /ul could be used as cutoff values in mortality prediction. 
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1. Introduction: 

Sepsis and septic shock are serious 

conditions that affect millions of people 

worldwide each year. The pathophysiology 

is related to sequence of events due to 

inflammatory responses to components of 

micro-organisms. These inflammatory 

responses lead to activation of cytokines, 

endothelial injury, leukocyte induced 

damage, and peripheral vasodilatation with 

subsequent affection of almost all organs 

and systems including haemostatic system 

(1, 2). 

In sepsis and septic shock, the pro-

inflammatory cytokines increase expression 

of tissue factor that induce a procoagulant 

state with subsequent consumption 

coagulopathy. Several markers like 

prothrombin, thrombin, anti-thrombin 

activity, and fibrinogen have been used to 

define the former state (3, 4). Evidence of 

the important role of platelets (PLTs) in the 

process of inflammatory response and 

development of multiple organ damage was 

previously mentioned (3-5). Studies 

revealed the influence of PLT activation, 

through proteins released from activated 

PLT granules, in both vascular wall and 

immune cell function (5-8). 

Value of PLT count and other PLT indices 

have been studied for their prognostic value 

in sepsis and septic shock, but their results 

are still inconsistent (9, 10). This study 

aimed to determine the usefulness of PLT 

count and other PLT indices in prediction of 

mortality in these patients. 

2. Patients and methods: 

This study was a prospective cohort 

study, that conducted on108 patients 

admitted to critical care department, of Cairo 

University with clear evidence of sepsis or 

septic shock during the period from January, 

2019 till June, 2019.  The study was 

approved by the critical care department, 

Cairo university research and ethical 

committee. 

Inclusion criteria: 

 All patients with clear evidence of sepsis or 

septic shock were enrolled. Sepsis was 

diagnosed at the bedside with qSOFA; i.e. 2 

or more of: Hypotension: SBP ≤ 100 mmHg, 

Altered mental status (any GCS < 15), 

Tachypnoea: RR ≥ 22 b/min. Septic 

shock was defined as persistent hypotension 

after adequate volume resuscitation that 

required use of vasopressors to maintain 

MAP ≥ 65 mm Hg, in addition to elevation 

of serum lactate level ≥ 2 mmol/L (11). 

Exclusion criteria:  

All patients with any of the following were 

excluded: pregnant females, age ≤ 18 years, 

acute cerebrovascular accident, malignant 

hematological disease, taking 

immunosuppressant. 

https://jicem.journals.ekb.eg/


The Egyptian Journal Of Intensive Care And Emergency Medicine (JICEM), Volume 4, Issue1, January, 2024 

 

26                                                                                                   https://jicem.journals.ekb.eg/   
 

On admission, all patients had routine labs 

including: complete blood picture, kidney 

and liver functions tests, coagulation profile, 

C-reactive protein (CRP), arterial blood 

gases, and serum lactate. All patients were 

managed according to the fourth edition of 

surviving sepsis campaign guidelines (2016) 

which were the latest at the time of the study 

(12).  

PLT count and other PLT indices including: 

mean platelet volume (MPV) that indicates 

the average size of the platelets, plateletcrit 

(PCT) that indicates the volume that 

platelets occupy in the blood as a percentage, 

platelet distribution width (PDW) that 

reflects the variation in the PLT size were 

recorded on admission and daily for the 1st 5 

days following admission. All patients were 

followed during their ICU stay, and then 

categorized as survivors and non survivors. 

Statistical analysis: 

Statistical Package for the Social Sciences 

(SPSS) software package version 20.0. 

(Armonk, NY: IBM Corp) was used for 

analyzing our data. Normality of distribution 

was verified using the Kolmogorov-Smirnov 

test. Qualitative and quantitative data were 

described as number, percent, mean, and 

standard deviation. Comparison between the 

2 groups was done using chi-square test, and 

student t-test for categorical and normally 

distributed quantitative variables, 

respectively. The obtained results were 

considered significant at the 5% level. 

3. Results: 

The total number of patients included in 

the study was 108 patients. The mean age 

was 58.98±11.21, of them 68 (73.44%) had 

died during ICU stay. The general 

characteristics of survivors and non 

survivors were illustrated in table (1). 

At admission, PLT count and PCT were 

significantly lower and MPV and PDW were 

significantly higher in non survivors 

compared to survivors, 114.70 ± 39.09 

x10^3/uL, 0.093 ± 0.0342 %, 11.45 ± 1.10 

fL, and 14.64 ± 2.38 % vs 180.35 ± 42.59 

x10^3/uL and 0.21 ± 0.024 %, 8.26 ± 1.55 

fL, and 10.42 ± 1.63 %, p value: 0.002, 

0.008, <0.001, and 0.038 respectively. Also, 

the time trends of PLT count and other PLT 

indices revealed significant difference 

between survivors and non survivors' cohort 

(Figure 1: A to D). 

At the 5th day, the changes in PLT count, 

PDW, MPV  were significantly different in 

non survivors compared to survivors, -27.16 

± 11.19 x10^3/uL, 0.34 ± 0.3 %, 0.7 ± 0.23 

fL vs 23.18 ± 3.5 x10^3/uL, -0.14 ± 0.07 %, 

-0.37 ± 0.19 fL, p value: 0.014, 0.027 and 

0.002 respectively while the change of PCT 

shows no statistical significance, -1.45 ± 

0.87 % vs 0.21 ± 0.19 %, p value: 0.097  

(Table 2). 

Using receiver operating characteristic 

(ROC) curve, the cutoff values of  PLT 
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count, PCT, MPV, and PDW that predict 

mortality in our cohort were 100,000 /ul, 

0.10% 10.25fL, and 12%, with area under 

ROC (AUROC) were 0.94, 0.75, 0.97, and 

0.96, and p value <0.001, 0.002 <0.001, and 

<0.001 respectively. The accuracy of these 

values in mortality prediction was 86.1%, 

63%, 88.9%, and 84.6% respectively 

(Figures 2: A to D).   

4. Discussion: 

Thrombocytopenia is a common finding in 

septic patients. This finding is multi-

factorial; and included increased platelet 

sequestration in micro-vessels with 

formation of micro-thrombi secondary to 

cytokine activation, decreased platelet 

production, immune mediated platelet 

destruction, and hemo-dilution following 

fluid resuscitation (13). In sepsis, the 

relation between low PLT count and 

mortality was previously mentioned (9, 14). 

Our results are in keeping with this 

previously mentioned data. The PLT count 

was lower in non survivor group both at 

admission and during the 5 days follow up 

period. Also, Δ PLTS5ds was significantly 

decreased in non-survivors compared to 

survivors. The same conclusion was 

previously observed by Raja Sekhar SVR, et 

al (15), who mentioned that the mean PLT 

count was significantly lower in his 

succumbed compared to his revived patients. 

Similarly, Sridhar Mangalesh, et al. (16) 

reported decreased PLT counts over time in 

his non-survivors' cohort. In fact, the value 

of developing thrombocytopenia rather than 

single initial PLT count is more valid in 

mortality prediction (17, 18). 

Other PLT indices, like PCT, PDW, and 

MPV are also valuable in discrimination 

patients with higher mortality in our cohort. 

Despite, Δ PCT5ds was not changed 

significantly between the 2 groups. PCT, at 

admission, was significantly lower in non 

survivors compared to survivors. In 

addition, MPV and PDW were observed to 

be higher in our non survivors. These 

findings may reflect the over production 

from compensated bone marrow following 

the stress-induced platelet destruction as a 

result of sepsis. Despite this compensation, 

the more is the MPV, the less is the PLT 

maturity and function (9). Value of studying 

kinetics of PLT indices in septic patients 

have been previously emphasized (15, 18, 

and 19). In concordance to our results, 

previous studies reported the elevation of 

MPV levels in sepsis non-survivors patients, 

compared to normal levels in survivors (9, 

10). Despite the fact that a high MPV is 

probably a sign of active and invasive 

systemic, the value of MPV in sepsis is, 

however, disputed by the available data. In 

the study of Guclu E, et al. (1), a lower level 

of MPV was observed in non-survivors. Yet, 

this study failed to prove significant 

difference of this observation. 
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We constructed ROC curves to compare 

between PLT count and indices in their 

prediction of mortality. In our cohort, MPV 

followed by PLT count were the best in 

prediction of mortality, with accuracy of 

88.9% and 86.1%, and AUROC of 0.97 and 

0.94 respectively. The cutoff values were 

10.25fL and 100,000 /ul for these values, 

respectively. Our MPV cutoff value was 

close to the cutoff values of previous results 

(1, 16, 18), that were 10.5, 10.25, and 8.0 fL. 

In the study of Samuel D, et al. (21), the 

highest AUROCs, 0.68 and 0.66, were 

acquired by PLT count and PCT, whereas 

0.61 and 0.63 were produced by MPV and 

PDW, respectively. The PLT count had a 

sensitivity and specificity of 70 and 57%, 

which were comparable to PCT's (72 and 

52%). 

In conclusion, the PLT count and other PLT 

indices are important, easy accessible and 

cheap parameters that could be used in 

prediction of mortality in sepsis. A higher 

MPV, PDW, and lower PLT count and PCT 

was associated with mortality in this study. 

An MPV of 10.25 fL and PLT count of 

100,000 /ul could be used as cutoff values 

that predict mortality at admission. PLT 

count and PCT were significantly decreased 

while MPV and PDW were significantly 

increased during the ICU stay in non 

survivor patients
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Tables and Figures: 

 Non survivors(N:68) Survivors(N:40) P value 

Age, years 57±15.2 56±11.3 0.961 

Sex , male 41 (60.3%) 28 (70%) 0.372 

RBC (x106/uL) 3.61 ± 0.67 4.67 ± 0.73 0.583 

Hb (g/dL) 10.74 ± 1.42 12.06 ± 1.48 0.007 

TLC (x103/uL) 18.70 ± 3.04 16.76 ± 11.7 0.001 

INR 2.53 ± 0.75 2.2 ± 0.80 0.632 

Bilirubin,T (mg/dL) 2.90 ± 3.11 1.08 ± 0.62 0.486 

ALT (U/L) 63.11 ± 20.62 43.5 ± 18.98 0.007 

AST (U/L) 66.22 ± 37.94 43.32 ± 24.56 0.535 

Albumin (g/dL) 2.55 ± 0.66 3.07 ± 0.90 0.333 

pH 7.17 ± 0.13 7.34 ± 0.06 0.091 

Bicarbonate (mEq/L) 17.57 ± 6.91 23.99 ± 6.86 0.166 

PCO2 49.18 ± 25.03 44.91 ± 12.72 0.003 

PO2 54.18 ± 8.71 102.37 ± 9.28 0.002 

Urea (mg/dL) 138.25 ± 28.8 86.05 ± 29.18 0.031 

Creatinine (mg/dL) 2.86 ± 1.01 2.18 ± 0.91 0.885 

Procalcitonin (ng/mL) 4.42 ± 1.6 2.21 ± 0.25 <0.001 

Gram –ve/+ve 33/35 18/22 0.210 

 

 

https://jicem.journals.ekb.eg/


The Egyptian Journal Of Intensive Care And Emergency Medicine (JICEM), Volume 4, Issue1, January, 2024 

 

30                                                                                                   https://jicem.journals.ekb.eg/   
 

Table (1): General characteristics and admission laboratory data in non survivors and survivors' 

cohort. Abbreviations: RBCs: red blood cells, Hb: hemoglobin, TLC: total leucocytic count, INR: 

international normalized ratio, ALT: alanine transaminase, AST: aspartate transaminase, pH: 

potential of hydrogen, PCO2: partial pressure of carbon dioxide, PO2: partial pressure of oxygen. 

 

 

  Non survivors 

(n=68) 

Survivors 

 (n=40) 
P value 

 

Δ PLT, (x10^3/uL) 

Range -63 – -9 13 – 46 
0.014 

Mean ± SD -27.16 ± 11.19 23.18 ± 3.5 

 

Δ PCT,% 

Range -2.34 – -0.9 0.20 – 0.22 
0.097 

Mean ± SD -1.45 ± 0.87 0.21 ± 0.19 

 

Δ PDW,% 

Range 0.19 – 0.39 -0.18 – -0.15 
0.027 

Mean ± SD 0.34 ± 0.3 -0.14 ± 0.07 

 

ΔMPV,fL 

Range 0.56 – 0.82 -0.21 – -0.45 
0.002 

Mean ± SD 0.7 ± 0.23 -0.37 ± 0.19 

 

Table (2): Changes in PLT count, and other PLT indices in non survivors and survivors' cohort. 

Abbreviations: PLTs: platelet count, PCT: plateletcrit, MPV: mean platelet volume, PDW: 

platelet distribution width. 
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a) PLT count  b) Plateletcrit 

c) Mean Platelet Volume 

1 

d) Platelet distribution width 

 

 

 

 

  

 

 

Figure 1 (a to d): The time trends of PLT count and other PLT indices in non survivors and 

survivors' cohort. a) PLT count, b) Plateletcrit, c) MPV, d) PDW 
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a) PLT count b) Plateletcrit 

c) Mean Platelet Volume d) Platelet distribution width 

  

  

 

Figure 2 (a to d): Receiving Operating Characteristic (ROC)curve for PLT count and other PLT 

indices to predict mortality: a) PLT count, b) Plateletcrit, c) Mean Platelet Volume, d) Platelet 

Distribution width. 
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