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ABSTRACT

Background: Outcome prediction in septic shock is a prime concern as it may facilitate more
aggressive interventions to be made at appropriate time to reduce costs and mortality. We
evaluated combining complete blood count (CBC) indices [red cell distribution width (RDW),
mean platelet volume (MPV), neutrophil-lymphocyte ratio (NLR)] for septic shock early prog-
nostication in comparison to presepsin.

Methods: Sixty adult intensive care unit (ICU) patients with septic shock according to Sepsis-3
were enrolled. Blood assembling on admission and day 3 to determine presepsin level, and CBC
indices which were interpreted as RDW, MPV, and NLR. Patients were sorted into survivors
(Group 1) and non-survivors (Group II).

Results: Presepsin in non-survivors was higher significantly on admission and day 3 (p < 0.001,
<0.001, respectively). RDW in non-survivors was higher significantly on admission and day 3
(p =0.022, 0.001, respectively). MPV in non-survivors was higher significantly on admission and
day 3 (p = 0.030, 0.001, respectively). NLR in non-survivors was higher significantly on admis-
sion and day 3 (p = 0.001, <0.001, respectively). The calculated AUCs were 0.890 (p < 0.001) for
presepsin, with 92% sensitivity, 83% specificity, and 88% accuracy, and 0.842 (p < 0.001) for CBC
indices combination, with 89% sensitivity, 85% specificity, and 86% accuracy. Significant
positive correlation was found between presepsin and CBC indices combination (r = 0.417,
p = 0.001).

Conclusion: Combination of RDW, MPV, and NLR could be integrated into septic shock early
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prognostication tools with sensitivity, specificity, and accuracy similar to presepsin.

1. Introduction

Despite significant therapeutic advancements, septic
shock sustains as a crucial mortality contributor with
attributed deaths of 30-60% worldwide [1,2]. Septic
shock is extremely complex, characterized by profound
circulatory abnormalities, tissue hypoperfusion, and
eventually organ failure [3]. Outcome prediction is a
prime concern as it may facilitate more aggressive
interventions to be made at appropriate time to
reduce costs and mortality. As sepsis pathophysiology
includes almost all tissues, cell types, organ systems,
and many inflammatory mediators; sepsis response
involves release of many biomarkers; a fact suggesting
that portion of them could contribute in sepsis man-
agement. There are near 180 molecules that are pro-
posed as biomarkers of sepsis [4].

Presepsin (soluble cluster of differentiation 14 sub-
type “sCp14-ST”) is a (64 amino acid residues, 13 kDa)
soluble truncated N-terminal fragment of cp14 gener-
ated by cleavage of sCp14 by plasma proteases
induced by bacterial phagocytosis, so its level reflects
severity of infection rather than degree of inflamma-
tion [5,6]. Presepsin revealed significance in sepsis

diagnosis [6,7], course monitoring and predicting out-
come [8,9].

Physiological changes in sepsis influence complete
blood count (CBC) [10]. Red cell distribution width
(RDW), mean platelet volume (MPV), and neutrophil-
lymphocyte ratio (NLR) are parameters obtained from
routine CBC which is rapid, easily evaluated, radially
available that do not incur additional costs [11].

RDW displays erythrocytes’ size heterogeneity (ani-
socytosis). It has been used with mean corpuscular
volume (MCV) to distinguish causes of anaemias, fol-
lowing that, its relation with several medical conditions
was assessed in literatures [12]. Recently, RDW showed
significant value in sepsis diagnosis [13], course mon-
itoring, and predicting outcome [11,14].

MPV illustrates the average platelet size and reflects
its function. MPV rising is useful in cardiovascular and
cerebrovascular thromboembolic events [15], heart
failure [16], infective endocarditis [17], venous throm-
boembolism [18]. MPV is helpful in sepsis diagnosis
[19], course monitoring, and prognosis [11,20].

NLR calculation is dependent on CBC sample. NLR
proved significance in various malignancies [21],
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cardiovascular disease [22], pulmonary embolism [23],
and cerebrovascular strokes [24]. Also, NLR helps in
various aspects of sepsis management [25,26].

Since outcome predictors are needed in intensive
care unit (ICU), identifying simpler, cost-effective, and
reliable tool becomes necessary. In view of this, we
aimed to evaluate the prognostic significance of com-
bining CBC indices (RDW, MPV, NLR) in septic shock in
comparison to the already proven strength marker
“presepsin”.

2. Materials and methods
2.1. Study design and population

The prospective, observational study executed on 60
adult patients with diagnosis of septic shock according
to (Sepsis-3) [3], admitted to ICU in Alexandria Armed
Forces Hospital. Study approval was guaranteed by the
Medical Ethics Committee of Alexandria Faculty of
Medicine, Alexandria, Egypt before conducting the
study (approval number: 0105031). Informed written
consent from the next of kin was taken.

We excluded (1) patients < 18 years; (2) pregnant
females; (3) patients with other causes provoking
increase in RDW as coronary disease, heart failure,
pulmonary hypertension, pulmonary embolism, car-
diac arrest, recent stroke, liver disease, peripheral
artery disease, acute bleeding, blood transfusion,
recent chemotherapy, and hematological disorders;
(4) patients with other causes provoking increase in
MPV as coronary disease, acute bleeding, blood trans-
fusion, malignancy, and hematological disorders; (5)
patients with other causes provoking increase in NLR
as immune suppression from the study.

Patients were observed until hospital discharge, and
then sorted according to outcome (survival) into survi-
vors (Group 1) and non-survivors (Group II).

2.2. Sample size calculation

The calculation was performed by Department of Medical
Statistics, Medical Research Institute, Alexandria
University, Alexandria, Egypt based on pre-test probabil-
ity of mortality among critically ill patients with septic
shock using R software developed by R Foundation
for Statistical Computing (Wirtschaftsuniversitat Wien,
Vienna, Austria) to achieve 80% power and 95% confi-
dence level (Cl). The sample size for our study was 60
patients.

2.3. Data collection

The characteristics of study population including gen-
der, age, comorbidities, infection site were obtained.
Calculation of Acute Physiology and Chronic Health
Evaluation Il (APACHE-Il) score on admission and
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Sequential Organ Failure Assessment (SOFA) score on
admission and day 3. Mechanical ventilation require-
ment, mechanical ventilation span, vasopressor span,
need for renal replacement therapy (RRT), ICU span,
hospital span, and mortality were recorded.

2.4. Laboratory analysis

Blood assembling on admission and day 3 via veni-
puncture in EDTA anticoagulated vacutainer. CBC ana-
lysis was accomplished by auto hematology analyzer
BC-5500 (Mindray Bio-Medical Electronics Co., Ltd.,
China) and results were interpreted as regard RDW,
MPV, and NLR. Presepsin concentration picogram/
milliliter (pg/ml) was measured using PATHFAST™
System (Mitsubishi Chemical Medience Corporation,
Japan), based on non-competitive chemi-lumines-
cence enzyme immunoassay (CLEIA), the assessment
time was 15 min.

2.5. Management

Patients were managed according to Surviving Sepsis
Campaign (SSC) recommendations [2].

2.6. Statistical analysis

SPSS v.20.0 (IBM Corp., Armonk, NY, USA) was used to
execute statistical analyses. Data were illustrated as
mean = SD, median (interquartile range [IQR]), and
percentages (%). Statistical significance (p < 0.05) was
tested by Student’s t-test or Mann-Whitney U test
(continuous variables) and Pearson chi-square ()(2) or
Fisher's exact tests (categorical variables). Prognostic
performance of all studied parameters was analyzed by
receiver operating characteristic (ROC) areas under the
curve (AUCs); optimal prognostic cutoff values were
calculated. The agreement of presepsin, RDW, MPV,
and NLR to differentiate between outcomes was
expressed as sensitivity, specificity, and accuracy.
Correlation between CBC indices combination and pre-
sepsin was executed by Pearson correlation.

3. Results

During the study, initially 71 patients met inclusion
criteria; of them 11 patients were excluded: 7 patients
died before day 3, and 4 patients received blood pro-
ducts (Figure 1). The final analyzed 60 patients were
sorted according to outcome (survival) into survivors
(Group I) and non-survivors (Group II).

Study population characteristics are delineated in
Table 1. Non-survivors (56.7%) were older
(67.12 + 6.94 years), more males (67.6%), with more
comorbidities. Respiratory tract was the commonest
source and elicited higher mortality, followed by urin-
ary tract which elicited lower mortality. Gram-
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Patients who initially met inclusion
criteria, n= 71 patients

11 patients were excluded after initial enrollment:
7 patients died before day 3;
4 patients received blood product transfusion.

Figure 1. Flow chart of patient enroliment.

Table 1. Study population characteristics.

Final patients analyzed in this study
n= 60 patients

Total Survivors Non-survivors
Characteristic n =60 (100%) n =26 (43.3%) n = 34 (56.7%) p-value
Age, years 53-78 (65.23 £ 7.28) 53-76 (62.77 + 6.89) 54-78 (67.12 + 6.94) 0.021*
Males, n (%) 37 (61.7%) 14 (53.8%) 23 (67.6%) 0.284
Comorbidities, n (%)
DM 38 (63.3%) 15 (57.7%) 23 (67.6%) 0.428
HTN 34 (56.7%) 14 (53.8%) 20 (58.8%) 0.700
IHD 27 (45.0%) 9 (34.6%) 18 (52.9%) 0.157
CLD 21 (35.0%) 7 (26.9%) 14 (41.2%) 0.251
Vs 25 (41.7%) 8 (30.8%) 17 (50.0%) 0.134
CKD 19 (31.7%) 6 (23.1%) 13 (38.2%) 0.211
No. of comorbidities, n (%)
One comorbidity 5 (8.3%) 5(19.2%) 0 (0.0%) 0.001*
Two comorbidities 17 (28.3%) 12 (46.2%) 5(14.7%)
Three comorbidities 30 (50.0%) 7 (26.9%) 23 (67.6%)
Four comorbidities 5 (8.3%) 1 (3.8%) 4 (11.8%)
Five comorbidities 3 (5.0%) 1 (3.8%) 2 (5.9%)
Infection source, n (%)
Respiratory 28 (46.7%) 8 (30.8%) 20 (58.8%) 0.031*
Urinary tract 16 (26.7%) 12 (46.2%) 4 (11.8%) 0.002*
Intra-abdominal 5 (8.3%) 1 (3.8%) 4 (11.8%) 0.279
Blood stream 7 (11.7%) 2 (7.7%) 5(14.7%) 0.410
Skin and soft tissue 4 (6.7%) 3 (11.5%) 1 (2.9%) 0.192
Organism(s), n (%)
Gram -ve 37 (61.7%) 2 (46.2%) 25 (73.5%) 0.031*
Gram +ve 23 (38.3%) 4 (53.8%) 9 (26.5%)
Monomicrobial 41 (68.3%) 22 (84.6%) 19 (55.9%) 0.017*
Polymicrobial 19 (31.7%) 4 (15.4%) 5 (44.1%)
RRT need, n (%) 28 (46.7%) 8 (30.8%) 20 (58.8%) 0.031*
MV need, n (%) 56 (93.3%) 22 (84.6%) 4 (100%) 0.018*
MV duration, days 0-11 (6.35 + 2.79) -8 (4.19 + 2.43) 5- 11 (8.00 + 1.70) 0.001*
Vasopressor duration, 2-12 (6.93 + 2.68) -7 (4.58 + 1.42) 5-12 (8.74 + 1.96) 0.001*
days 4-13 (8.75 + 1.87) -10 (7.96 + 1.63) 6-13 (9.35 + 1.81) 0.004*
ICU stay, days 6-14 (9.57 £ 1.77) -14 (9.85 + 1.68) 6-13 (9.35 + 1.81) 0.294
Hospital stay, days 30 (28-33) 28 (23-29) 33 (30-36) <0.001*
APACHE Il
SOFA 10 (9-11) 9 (8-10) 11 (10-12) <0.001*
Admission 10 (8- 8 (7-9) 11 (10-12) <0.001*
Day 3

Data are expressed as minimum-maximum (mean + SD), number (%), and median (interquartile range [IQR).
DM: diabetes mellitus; HTN: hypertension; IHD: ischemic heart disease; CLD: chronic lung disease; CVS: cerebrovascular stroke; CKD: chronic kidney disease;
UTI: urinary tract infection; Gm: Gram; RRT: renal replacement therapy; MV: mechanical ventilation; APACHE II: acute physiology and chronic health

evaluation; SOFA: sequential organ failure assessment.
*p value is significant if <0.05.

negative bacteria, polymicrobial infections elicited
higher mortality. RRT need, mechanical ventilation
need, mechanical ventilation span, and vasopressor
span were all higher significantly in non-survivors. ICU
span was longer significantly in non-survivors,
whereas hospital span was non-significantly longer

in survivors. APACHE-II in non-survivors was higher
significantly. Also, SOFA in non-survivors was higher
significantly on admission and day 3.

The relations between the studied biomarkers and
outcome are delineated in Table 2 and Figure 2.
Presepsin in non-survivors was higher significantly on
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Table 2. Relation between the studied markers and outcome.

Survivors Non-survivors

n =26 (43.3%) n =34 (56.7%) p-value
Presepsin
Admission 950-3750 (1828.50 + 726.63) 1503-6355 (3303.35 + 1125.52) <0.001*
Day 3 736-2964 (1363.46 + 633.77) 1235-8194 (4153.88 + 1492.53) <0.001*
RDW
Admission 14.65-20.82 (17.94 + 2.11) 15.92-23.26 (19.30 + 2.28) 0.022*
Day 3 12.75-19.35 (16.50 + 2.12) 17.34-24.77 (20.78 + 2.36) 0.001*
MPV
Admission 10.04-11.88 (10.68 + 0.60) 10.10-12.82 (11.42 £+ 0.89) 0.030*
Day 3 9.75-12.17 (10.94 £ 0.65) 10.13-13.11 (11.75 £ 0.92) 0.001*
NLR
Admission 9.50-22.60 (14.87 + 3.51) 10.10-31.60 (18.36 + 4.13) 0.001*
Day 3 9.10-25.10 (12.14 £ 3.71) 9.50-30.10 (16.89 + 4.77) <0.001*

Data are expressed as minimum-maximum (mean + SD).

Presepsin is measured by picogram/milliliter (pg/ml); RDW: red cell distribution width is expressed as percentage (%); MPV: mean
platelet volume is measured by femtolitre (fL); NLR: neutrophil-lymphocyte ratio.

*p value is significant if <0.05.
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Figure 2. The relation between the studied markers and outcome: (a) presepsin, (b) RDW, (c) MPV, (d) NLR. Significant p-values are
indicated on graph at p < 0.05. Presepsin is measured by picogram/milliliter (pg/ml); RDW: red cell distribution width is expressed as
percentage (%); MPV: mean platelet volume is measured by femtolitre (fL); NLR: neutrophil-lymphocyte ratio is expressed as ratio.

admission (3303.35 + 1125.52 vs. 1828.50 + 726.63 pg/
ml; p < 0.001), day 3 (4153.88 + 149253 vs.
1363.46 + 633.77 pg/ml; p < 0.001). Moreover, survivors’
admission value was higher than day 3, whereas non-
survivors’ day 3 value was higher than admission. RDW
in non-survivors was higher significantly on admission
(1930 £ 2.28 vs. 17.94 + 2.11%; p = 0.022), day 3
(20.78 £ 2.36 vs. 16.50 + 2.12%; p = 0.001). Moreover,
survivors’ admission value was higher than day 3,
whereas non-survivors’ day 3 value was higher than
admission. MPV in non-survivors was higher significantly
on admission (11.42 +0.89 vs. 10.68 + 0.60 fL; p = 0.030),
day 3 (11.75 + 0.92 vs. 10.94 + 0.65 fL; p = 0.001).
Moreover, MPV in non-survivors and survivors was
higher on day 3 than admission. NLR in non-survivors

was higher significantly on admission (18.36 + 4.13 vs.
1487 + 3.51; p = 0.001), day 3 (16.89 + 4.77 vs.
12.14 + 3.71; p < 0.001). Moreover, NLR in non-survivors
and survivors was lower on day 3 than admission.

3.1. The prognostic performance of all studied
parameters

ROC AUCs of the studied biomarkers were calculated
(Table 3, Figure 3). The AUC for presepsin was 0.890
(p < 0.001) with 2100 pg/ml as the best prognostic cutoff
value, at that level sensitivity was 92%, specificity was
83%, and accuracy was 88%. The AUC for RDW was 0.743
(p = 0.001) with 17.92% as the best prognostic cutoff
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Table 3. Prognostic performance of studied parameters in predicting outcome.

AUC p-value Cutoff Sensitivity Specificity Accuracy
Presepsin 0.890 <0.001* 2100 92% 83% 88%
RDW 0.743 0.001* 17.92 76% 77% 74%
MPV 0.659 0.036* " 65% 67% 64%
NLR 0.758 0.001* 17 75% 79% 76%

RDW: red cell distribution width; MPV: mean platelet volume; NLR: neutrophil-lymphocyte ratio; AUC: area under the curve.

*p value is significant if <0.05.
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Figure 3. Prognostic performance of presepsin and CBC indices in predicting outcome. Significant p-values are indicated on graph

at p < 0.05.

Table 4. Prognostic performance of CBC indices combination
in comparison with presepsin in predicting outcome.
AUC p-value Sensitivity Specificity Accuracy

Presepsin 0.890 <0.001* 92% 83% 88%
Combination of 0.842 <0.001* 89% 85% 86%
RDW + MPV +
NLR

RDW: red cell distribution width; MPV: mean platelet volume; NLR: neu-
trophil-lymphocyte ratio; AUC: area under the curve.
*p value is significant if <0.05.

value, at that level sensitivity was 76%, specificity was
77%, and accuracy was 74%. The AUC for MPV was 0.659
(p = 0.036) with 11 fL as the best prognostic cutoff value,
at that level sensitivity was 65%, specificity was 67%, and
accuracy was 64%. The AUC for NLR was 0.758 (p = 0.001)
with 17 as the best prognostic cutoff value, at that level,
sensitivity was 75%, specificity was 79%, and accuracy
was 76%. RDW, MPV, and NLR were combined to predict
the outcome. The ROC curve yielded an AUC of 0.842
(p < 0.001), sensitivity was 89%, specificity was 85%, and
accuracy was 86% (Table 4, Figure 4). There was signifi-
cant positive correlation between presepsin and CBC
indices combination (r = 0417, p = 0.001) (Table 5).

5. Discussion

Mortality prediction is an emerging tool in medicine
especially in ICU as it helps in identifying at-risk

patients at earlier stages to give special attention and
tailor therapy for better outcome. Different methods
are evaluated to predict outcome. However, none of
them is a gold standard due to the complexity, non-
availability and costliness of certain tests. Hence, iden-
tifying a simpler, cost-effective, and reliable tool
becomes necessary.

The current study demonstrated that presepsin
showed significant association with mortality on
admission and day 3. In agreement, Masson et al. [27]
reported that presepsin in decedents was higher sig-
nificantly on first, second, and seventh days. Also,
Carpio et al. [28] found that presepsin in non-survivors
was higher significantly on admission and day 3. In
addition, Behnes et al. [8] reported that presepsin
was useful for prognosis on admission and third day.
In survivors, presepsin level was higher on admission
than day 3, whereas in non-survivors, it was higher on
day 3 than admission. In agreement, Carpio et al. [28]
reported that median presepsin level in survivors was
higher on admission than after 72 h, whereas in non-
survivors, it was higher after 72 h than admission.

During sepsis, various pathophysiological mechan-
isms affect RDW, such as oxidative stress, proinflamma-
tory cytokines, systemic inflammatory response, and
renal dysfunction [29]. RDW showed significant asso-
ciation with mortality on admission and day 3. In
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Table 5. Correlation between presepsin and CBC indices
combination.

CBC indices combination

Presepsin r 0.417%*
p 0.001

**Correlation is significant at the 0.01 level (two-tailed).
r: correlation coefficient; p: probability.

agreement, Punekar et al. [29] reported that baseline
RDW and 72 h later were linked to sepsis outcome.
Lorente et al. [30] found higher RDW in non-survivors
on first day and 72 h later. Sadaka et al. [31] reported
that septic shock survivors showed significant lower
RDW on admission and day 3. In survivors, RDW was
higher on admission than day 3, while it was higher on
day 3 than admission in non-survivors. In agreement,
Ju et al. [14] reported that survivors had higher RDW on
day 1 than day 4, whereas non-survivors had higher
RDW on day 4 than day 1.

MPV increases as a bone marrow compensatory
mechanism to sepsis-induced thrombocytopenia
explained by impairment of central platelets produc-
tion, overconsumption and/or destruction peripherally
due to interaction of platelets with pathogens,
endothelial cells, and immune mediators [32]. MPV
showed significant association with mortality on
admission and day 3. In agreement, Kim et al. [20]
reported that non-survivors exhibited significant
higher baseline and day 3 MPV values. Also, isglider
et al. [33] showed that non-survivors had significant
high MPV on admission and 72 h later. MPV in both
groups was higher on day 3 than admission; this result
is in concordance with study done by Kim et al. in
which MPV was higher at 72 h than baseline in both
non-survivors and survivors [20].

During sepsis, stimulation of neutrophil production,
neutrophil demigration, and neutrophil apoptosis delay
result in lengthening of neutrophil function. Conversely,
increased catecholamine and cortisol levels, migration
and increased sepsis-induced apoptosis of lymphocytes
result in lymphocytopenia, thus within hours of infec-
tion, neutrophils increase by near 300% and lympho-
cytes decrease by near 85% [25,26]. NLR showed
significant association with mortality on admission and
day 3. In agreement, Okashah et al. [34] reported that
non-survivors exhibited significant higher baseline NLR
and 72 h later. Also, Meng et al. [35] reported that NLR
on the first and third days in the death group were
higher. NLR in both groups was lower on day 3 than
admission, this result is in concordance with study done
by Okashah et al. [34] in which NLR was lower after 72 h
than on admission in both non-survivors and survivors.

The calculated AUC for presepsin showed good
prognostic performance 0.890 with 2100 pg/ml as cut-
off value. In agreement, Carpio et al. [28] found that
calculated AUC of presepsin for prediction of 30-day
death was 0.743, with 825 ng/L as cutoff value. Also,
Masson et al. [27] reported that the AUC for ICU survi-
val was 0.69, with 1631 pg/ml as cutoff value.
Moreover, Spanuth et al. [36] reported that the ROC
curve of presepsin showed a good prognostic accuracy
AUC = 0.878 with cutoff value off 1662 pg/ml.

The calculated AUC for RDW was 0.743 with 17.92%
as cutoff. In agreement, Lorente et al. [30] reported
that the AUC of RDW was 0.62 with proposed cutoff
of 15.5%. Also, Jo et al. [37] investigated RDW role for
prognostication of septic shock and severe sepsis, they
reported an AUC of 0.678. Sadaka et al. [31] studied the
association between RDW and mortality in septic
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shock, the calculated AUC was 0.740. Kim et al. [38]
reported an AUC of 0.733 and for each 1% increase in
RDW, the 30-day mortality risk increased by 10-15%.

The yielded AUC for MPV was 0.659 with 11 fL as
cutoff. In agreement, Kim et al. [20] reported that the
AUC of MPV for 28-day all-cause mortality was 0.653.
Zhang et al. studied platelet volume indices and mor-
tality in unselected ICU patients, their results reported
that the AUC for MPV 0.65 with cutoff of 11.5 fL [39].

The yielded AUC for NLR was 0.758 with 17 as cutoff.
In agreement, Liu et al. [26] assessed NLR prognostic
significance in sepsis, their results showed an AUC of
0.695 + 0.036, and NLR >23.8 reported as cutoff value.
Akilli et al. [25] studied the prognostic importance of
NLR in critically ill; they reported an AUC of 0.61 with
11.9 as cutoff value. Mandal et al. [40] reported that the
AUC of NLR for predicting in-hospital mortality was
0.8007, and NLR >10 proposed as optimal cutoff.

Combination of the CBC indices showed a good
discriminative power for mortality prediction,
AUC = 0.842, sensitivity was 89%, specificity was 85%,
and accuracy was 86%, and there was significant cor-
relation between presepsin and CBC indices combina-
tion (r = 0.417, p = 0.001).

The current study had some limitations. First, single-
center study and these results might not be general-
izable to other medical institutions. Second, relatively
small sample size did not allow in-depth analysis of
relationships between the studied biomarkers and dis-
ease characteristics. So, further multi-center studies
with large patients’ number to maximize the accuracy
of statistical analyses of results.

However, the present treatise might have strengths.
First, the prospective study nature, all the analyzed data
and variables were from the patients’ charts and direct
clinical measurements. Second, patients’ transfusion
records were available. Third, a comparison with already
proven strength marker “Presepsin”. Fourth, data were
measured initially on ICU admission, so the measurement
time was uniform. Fifth, patients with serial measure-
ments were included only. Sixth, Patients who required
blood products or died before day 3 were excluded to
avoid bias of results. Finally, use of mortality as an
unbiased end point and of much greater clinical signifi-
cance than surrogate end points such as length of ICU
and/or hospital stay.

6. Conclusion

This study revealed that combination of RDW, MPV,
and NLR is obtained from routine CBC - which is easily
evaluated, less time-consuming, radially available, and
do not incur additional costs — had strong correlation
concerning septic shock prognosis and could be inte-
grated into early prognostication tools with sensitivity,
specificity, and accuracy similar to presepsin.
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