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Abstract
Background: Sepsis is a life-threatening medical emergency characterized by an 
exaggerated inflammatory response by the immune system to infection, which 
triggers a damaging cascade of events in the body’s tissues and organs. While all 
cases of sepsis originate from an infection, the main danger of the condition lies in 
excessive inflammation, which can result in organ failure and severe hypotension 
known as septic shock. Aim: This case-control study compared patients with sepsis 
with healthy individuals for demographics and key hematological parameters, with 
further analyses stratified by gender. Methods: A total of 150 subjects were recruited, 
with an equal proportion of males and females, and were classified as either patients 
with sepsis or controls. The study population was found to be mostly from rural areas 
with a high prevalence of diabetes mellitus and a significant proportion of subjects 
who were smokers. The values of complete blood count, a set of parameters including 
white blood cell count, lymphocyte count, red blood cell count, hemoglobin, and 
platelet count, were analyzed for differences between groups using t-test and analysis 
of variance. Results: Compared with the control group, sepsis patients showed 
significant differences in hematological parameters. Additionally, several specific 
hematological abnormalities were noted among individuals with sepsis compared 
to those who were healthy, such as anemia, marked lymphopenia, and evidence of 
leukocytosis. Both lymphocytes and platelets, which are indicative of the immune 
response, were differentially regulated by gender. Conclusion: There was a high 
prevalence of chronic risk factors among the sepsis group. Sepsis involves chronic 
risk factors, distinct hematological impairments, and gender-specific regulation of 
lymphocytes and platelets. Relevance for patients: Understanding these changes 
in blood parameters and gender differences can improve early sepsis detection and 
individualized care.
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1. Introduction 
Sepsis is a complex condition that occurs when the body’s response to infection is impaired, 
leading to an uncontrolled inflammatory response and subsequent immunosuppression. 
It occurs as a complication of infections affecting individuals in the community and 
healthcare settings, especially in intensive care units (ICUs)1, where it is the most 
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prevalent cause of death, making up more than 50% of ICU 
deaths.2 Sepsis is considered a global health problem with 
significant economic impact.3 Hence, early identification of 
sepsis is critical to facilitate prompt treatment and prevent 
adverse outcomes, including mortality.4 For every hour 
that therapy is delayed, there is an approximately 7%–10% 
increase in sepsis-associated mortality. However, early 
diagnosis of sepsis remains challenging because its signs 
and symptoms are nonspecific. Consequently, numerous 
studies have investigated biomarkers to facilitate the early 
identification of patients at high risk of sepsis.5–8

Compared with other diseases, sepsis has a very diverse 
set of causes and mechanisms of action.9 Most sepsis cases 
are caused by Gram-negative bacteria, whereas Gram-
positive bacteria constitute a close second. In addition 
to bacteria, parasites and fungi can also cause sepsis, 
although to a lesser degree. The culprit goes undetected in 
around a third of cases. Ideally, there are two stages in the 
pathophysiology of sepsis. The first stage is defined by the 
production of pro-inflammatory cytokines and a severe 
inflammatory reaction to infection. While almost 60% of 
patients make a full recovery, 30% enter the late phase, 
which is marked by immunosuppression.10 Here, the innate 
and adaptive immune systems work together to form 
the immune response. When protecting the body from 
harmful invaders, the innate immune system is the initial 
line of defense. As an anti-infective, it works quickly and 
is not selective. Part of the body’s natural defenses consists 
of cells called eosinophils, basophils, and phagocytic cells, 
including white blood cells (WBCs) and monocytes. 

A pathogen-specific antigen response is mediated by 
interactions with innate immune cells and is carried out 
by the adaptive immune system, which comprises B and 
T lymphocytes. Restoring immunological homeostasis and 
limiting post-infection inflammation and tissue damage are 
both facilitated by the adaptive immune response. A strong 
inflammatory reaction known as the “cytokine storm” 
occurs during sepsis when pathogen-associated molecular 
patterns and danger-associated molecular patterns activate 
innate immune cells. These cells release pro-inflammatory 
cytokines. An overreaction to inflammation can harm 
cells and tissues, which in turn can cause dysfunction in 
multiple organs. Sepsis also leads to immunosuppression 
through dysfunction of the adaptive immune response, 
thereby increasing the likelihood of infections.11-15

Hemodynamic variables can be easily calculated using 
a patient’s hemogram. Various hematological variables 
have been associated with sepsis, including the neutrophil-
to-lymphocyte ratio (NLR), mean platelet volume, 
red cell distribution width, and platelet distribution 
width.16 Although various investigations have shown that 

C-reactive protein, WBC count, and neutrophil count are 
useful predictors for bacteremia, NLR has been shown to 
be useful for discriminating bloodstream-infected and 
non-BSI bloodstream-infected patients.17,18

As sepsis is a systemic inflammatory condition, we 
hypothesized that hematological parameters could reflect 
changes associated with the onset of nosocomial sepsis. 
Complete blood count parameters may therefore serve 
as useful diagnostic tools. Complete blood count testing 
offers several advantages: it is widely available across 
healthcare facilities, provides a rapid turnaround time, 
is cost-effective, and is relatively simple to perform. It is 
also commonly ordered as an initial test at all facilities, 
including the emergency department and ICU. It acts as a 
first-line diagnostic tool.19-22 The objective of this study was 
to determine the relationship between sepsis and blood 
indices to enable early diagnosis.

2. Methods 

2.1. Patient recruitment and data collection

The current study included 75 patients diagnosed with 
nosocomial sepsis between July 2025 and December 2025 
in hospitals in Babylon province, as well as 75 healthy 
individuals as controls. The researchers used medical 
records to complete the data collection on education level, 
presence of diabetes and hypertension, age, gender, and 
smoking habits.

2.2. Exclusion criteria 

There were certain criteria for exclusion from the study 
including (i) patients who have received any type of 
antibiotic treatment; (ii) patients with compromised 
immune systems (e.g., those receiving chemotherapy 
or those who were human immunodeficiency virus/
acquired immunodeficiency syndrome positive); (iii) 
patients diagnosed with autoimmune diseases or cancers; 
and (iv) patients who are currently pregnant, to avoid 
any physiological changes associated with pregnancy 
that may have an impact on the microbial colonization 
process. Additionally, children under 10 years of age were 
also excluded from the study. Finally, samples that were 
determined to be of poor quality (due to poor collection 
technique, transportation method, and/or time in excess 
of that specified for processing) were excluded; therefore, 
reliable methods of bacterial isolation and identification 
could be employed to ensure accurate results.

2.3. Ethical approval information

The clinicopathological data for both the patient and 
control groups were derived from their respective hospital 
records. The experiments conducted in this study complied 
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with the ethical principles established in the Declaration 
of Helsinki for research involving human subjects. The 
Institutional Review Board at the Al-Qasim Green 
University approved the study.

2.4. Sepsis diagnosis 

Sepsis refers to life-threatening organ failure (dysfunction) 
due to an unregulated immune response to an infection. 
An infection can usually be confirmed by sufficient 
combined clinical, laboratory, and radiological evidence, 
together with positive microbiological cultures (from 
blood, sputum, urine, or other appropriate sites), obtained 
prior to the initiation of appropriate antibiotic therapy, 
where possible. Organ dysfunction was assessed using 
the Sequential Organ Failure Assessment (SOFA) score, 
which was also used to diagnose sepsis if a patient’s 
SOFA score increased by ≥2 points above his/her baseline 
(assumed to be 0 unless previously documented). The 
SOFA score was calculated across all of its six individual 
components (respiratory function, coagulation, liver, 
cardiovascular, neurological, and renal function) within a 
48-h period before the onset of the suspected infection to 
24 h after the onset of the suspected infection, including 
all microbiological data, pathogen characterization, and 
antibiotic susceptibility data.

2.5. Statistical analysis

We used one-way analysis of variance in the Statistical 
Package for Social Sciences software version 22 to compare 
group means, and descriptive statistics, the chi-square test, 
the Fisher’s test, and the paired t-test were employed for 
data analysis. The Kolmogorov–Smirnov test was used 
to ascertain whether the data distribution was normal. A 
significant result was defined as a p-value less than 0.05.

3. Results 
Table 1 provides a concise overview of the study 
population’s demographic and clinical characteristics 
at baseline (N = 150). Gender, age range, frequency of 
common health issues, and lifestyle characteristics were 
among the important variables presented. To provide a 
comprehensive view of the cohort’s makeup, all statistics 
are shown as raw counts and percentages (%) of the overall 
sample. This case-control study of sepsis included 150 
participants: 75 patients and 75 healthy controls. 

Sepsis is characterized by systemic inflammation, 
which is expected to result in distinct hematological 
alterations compared with the normal physiological 
state. As shown in Table 2, the sepsis group exhibited a 
twofold increase in WBC counts compared with controls, 
indicating significant leukocytosis. Leukocytes, or WBCs, 

are a diverse group that includes monocytes, lymphocytes, 
and granulocytes, which include neutrophils, eosinophils, 
and basophils. Its absolute value or percentage form is 
equally valid. Compared with the relative value (%), the 
absolute value of the WBC count is more informative and 
clinically relevant, as it reflects the medullary reaction to 
inflammatory stimuli. By comparing these two values, 
the WBC population that contributes most actively to 
the inflammatory response can be identified, helping to 
narrow down potential underlying causes.

The comparative hematological analysis presented in 
Table 3 demonstrates substantial alterations in systemic 
hematological parameters associated with sepsis, with 
distinct patterns observed between genders. The most 
prominent disturbance is severe lymphopenia, which was 
significantly more pronounced in both male and female 
sepsis patients compared with their respective healthy 
controls (p < 0.0001).

4. Discussion 
Due to its complexity, sepsis remains a major unresolved 
global health challenge. Early diagnosis and timely 
administration of appropriate treatment are crucial, 
particularly within the first hour of hospital admission, 
before the onset of organ failure symptoms. Clinicians 
recognize that rapid diagnosis of sepsis remains 
challenging. Clinical assessments and analytical data serve 
as the foundation for diagnosis. Among available methods, 
blood cultures remain the gold standard; however, they 
have several limitations, including prolonged turnaround 
time, a high false-negative rate, and susceptibility to pre-
analytical factors.23–26

Compared to individuals who have normal blood 
pressure, individuals who have high blood pressure have a 
significantly higher prevalence of sepsis (72.0% vs. 28.0 %) 
(χ² = 4.48; p < 0.00001), demonstrating that hypertension 
is the primary risk factor for the development of sepsis 
in these individuals. The increased odds of developing 
sepsis among individuals with hypertension have a well-
documented biological basis. Compared with individuals 
with normal blood pressure, those with hypertension 
had 5.00-fold higher odds of developing sepsis (95% 
confidence interval [CI]: 2.51–10.58). As a result of chronic 
hypertension, the presence of systemic infection can 
result in the development of multiple problems within the 
cardiovascular system, including endothelial dysfunction, 
oxidative stress, and an increased inflammatory state that 
can alter microvascular function, ultimately resulting in an 
elevation of the severity of the infection, organ failure, and 
sepsis.24 In addition, research has demonstrated that the 
presence of hypertension is an independent predictor of 
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Table 1. Main features of the study population

Variable Subjects Control p-value χ2 Odds ratio (95% CI)

Gender 

   Male 42 40
0.74

0.32 1.11 (0.58–2.11)

   Female 33 35

Education level

   Up to high school 45 49
0.499

0.46 1.26 (0.65–2.44)

   Beyond high school 30 26

Age 

   <50 years 28 30
0.73

0.33 0.89 (0.46–1.72)

   >50 years 47 45

Disease severity scores

   Severe infection 50 12
0.005* 0.45 0.5 (0.03–0.9)

   None severe infection 25 63

Septic shock

   Present 25 0
0.003 0.26 0.9 (0.2–1.8)

   Absent 50 75

Smoking 

   Yes 50 55
0.62 0.48 1.21 (0.56–2.62)

   No 25 20

Diabetes mellitus

   Yes 54 22
0.009* 2.60 6.2 (1.24–4.63)

   No 21 53

Hypertension 

   Yes 52 23
<0.00001* 4.48 5.16 (2.51–10.58)

   No 50 25

Note: *indicates significance. Data presented as n (%). 
Abbreviation: CI: Confidence interval.

acute kidney injury in patients with sepsis. Acute kidney 
injury is one of the most common complications of severe 
sepsis, and serves as a negative prognostic indicator for 
survival from sepsis.25

The rate of diabetes mellitus among patients with sepsis 
(72%) is significantly higher than in control patients (28%) 
(χ2 = 2.60; p = 0.009). The odds of developing sepsis in 
individuals with diabetes were approximately 6.2-fold 
higher than in those without diabetes (OR = 6.2; 95% CI: 
1.24–4.63). This statistic supports the vast literature on 
the acquired immunologic deficiency that characterizes 
diabetes mellitus. The negative impact of hyperglycemia 
and insulin resistance has been well documented 
across multiple immune pathways, thereby increasing 
susceptibility to infections and sepsis. Examples of affected 

immune system pathways include neutrophil chemotaxis, 
phagocytosis, intracellular bactericidal activity and 
adaptive responses from T-lymphocytes. Overall, these 
findings indicate the substantial risks of complications and 
mortality in individuals with diabetes mellitus and sepsis, 
and underscore the necessity for vaccination programs and 
strict glycemic control.26

Educational attainment is often used as an indicator 
of the socioeconomic status and health literacy of an 
individual. In our study group, 40.0% of individuals with 
sepsis attained education above the high school level while 
the figure was 34.7% for the control group. However, 
the difference was not statistically significant (χ² = 0.46; 
p = 0.499), and the odds ratio for sepsis with higher 
education was 1.26 (95% CI: 0.65–2.44), indicating no 
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strong protective or harmful effect. Although many latest 
Mendelian randomization studies report an established 
protective relationship between education duration 
and sepsis incidence27, we fail to confirm the findings, 
which could be explained by unobserved confounders or 
discrepancies in our study population.

Several factors did not show statistically significant 
associations with sepsis risk: gender (p = 0.74) and age 
(<50 years vs ≥50 years; p = 0.73). The null associations 
between gender and age merit some consideration in this 
smaller cohort; both gender and age continue to be well-
established suite risk factors for developing sepsis and poor 
outcomes across larger population-based cohort studies 
(i.e.,). The lack of significance for age may be due to either 
the relatively younger age distribution of the sample or the 
use of 50 years of age as the cut-point, thereby potentially 
hiding more gradual or non-linear relationships between 
older age for both advancing (versus sudden) or developing 
sepsis.

When specific microorganisms invade the body, they 
can trigger a systemic inflammatory response known as 
sepsis. Patients with sepsis often have poorer prognoses 
when excessive systemic inflammation occurs due to 
immune dysregulation.27 The prognosis and survival 
of patients with sepsis depend critically on prompt 
diagnosis. During a systemic inflammatory response, 
marked alterations in WBC counts may occur, including 
neutropenia and relative lymphocytopenia.28 The NLR, 
which can be readily calculated from complete blood cell 
counts, is a widely used marker of systemic inflammation. 

Elevated NLR has been associated with serious conditions, 
including bacteremia and sepsis, reflecting the severity of 
the inflammatory response.29-30

Many studies indicate that atypical neutrophilia is 
strongly mediated by granulocyte-colony-stimulating 
factor and interleukin-6, which act as potent 
chemoattractants released during inflammation, as well 
as by bone marrow production and “demargination”.30 At 
the same time, marked relative lymphopenia was observed. 
Although absolute lymphopenia may provide greater 
specificity, relative lymphopenia remains one of the most 
validated indicators of sepsis-induced immunoparesis. 
This, however, is largely due to marked lymphocyte 
apoptosis mediated by inflammatory mediators such as 
tumor necrosis factor alpha and corticosteroids, resulting 
in the “immune paralysis” stage and susceptibility 
to secondary infection.31 This group also exhibited 
normocytic, normochromic anemia, with a low mean red 
blood cell count. Along the same lines, hemoglobin was 
low. Both of the latter two might indicate inflammatory 
anemia, with reduced iron uptake resulting from hepatic 
hepcidin released as a precursor/surrogate in response 
to interleukin-6 stimulation, leading to accelerated 
erythropoiesis and reduced red blood cell lifespan.31 
Of immense interest is the fact that the group exhibited 
thrombocytosis as opposed to thrombocytopenia, which 
may indicate that this group may still be in its reactive 
form as a precursor/state/symptom of sepsis, with platelets 
acting as a paradigm of the latter. Interleukin-6 is also a 
strong stimulant of platelets.32

Table 2. Blood parameters among the study groups

Blood parameters 
Study groups

p-value Unpaired t-test
Sepsis patients Control

WBC (103/µL) 15.49 ± 5.86 6.84 ± 1.53 0.0001* 8.02

LYM (103/µL) 14.29 ± 3.97 29.50 ± 8.01 0.001* 8.77

RBCs (106/µL) 3.69 ± 0.77 4.60 ± 0.61 0.00001* 4.97

HGB (g/dL) 10.17 ± 2.15 13.29 ± 1.57 <0.0001* 6.35

PLT (103/µL) 333.50 ± 127.00 213.01 ± 58.48 0.0023* 3.18

Note: *indicates significance. Data presented as mean ± standard deviation. 
Abbreviations: HGB: Hemoglobin; LYM: Lymphocyte; PLT: Platelet; RBCs: Red blood cells; WBC: White blood cell.
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A low red blood cell count is a hallmark of sepsis, which 
may result from a number of processes affecting red blood 
cell survival or production.33 Infection, inflammation, 
functional iron deficiency, or reduced erythropoietin 
synthesis could all lead to decreased red blood cell 
production. In addition, red blood cell loss during sepsis can 
be caused by both preexisting clinical diseases like cancer, 
liver disease, or renal impairment and new-onset multiple 
organ dysfunction, especially in the hepatic and renal 
systems. Hypoadrenalism, dietary deficiencies, pathogen-
associated hemolysis, and disseminated intravascular 
coagulation are other variables. Red blood cell counts tend 
to drop in addicts due to volume resuscitation-induced 
hemodilution. Last but not least, surgical operations, 
gastrointestinal tract bleeding, or repeated phlebotomy 
can all cause blood loss. An estimated 24–41 mL of blood 
is lost every day due to blood withdrawal.33 Alterations 
to red blood cells caused by pathogens and immune 
reactions may explain their reduced survival time. Indeed, 
rheology (viscosity, aggregation, and deformability) and 
red blood cell shape are significantly changed by sepsis. 
The reticuloendothelial system in the liver and spleen 
increases the clearance of altered RBCs, allowing them to 
be removed from circulation more quickly.34 Thus, reduced 
red blood cell count is not a reliable indicator of sepsis 
diagnosis or prognosis.

Lymphocyte depletion is a hallmark of sepsis-induced 
immunoparalysis, resulting from extensive apoptosis of 
adaptive immune cells, which compromises the host’s 
defense and is strongly associated with a heightened risk 
of secondary infections and mortality.35 Simultaneously, 
leukocytosis was observed, with a significantly elevated 
WBC count in the sepsis groups (p = 0.0019). This 
represents the early hyperinflammatory stage of sepsis, 
mediated by a cascade of pro-inflammatory cytokines 

such as tumor necrosis factor alpha and interleukin-6; the 
moderate elevation observed here, however, is consistent 
with the variable and frequently subnormal leukocyte 
response noted in many septic patients.36

There was a statistically significant difference in platelet 
counts between the sepsis cohort and controls (p = 0.04, 
F = 2.94). There was a small reduction in platelet counts 
in patients with sepsis compared with controls (mean 
difference: 7.12 × 103/µL, 95% CI: 2.51–12.58). Male 
sepsis patients had a higher mean platelet count (315.58 
± 169.78 × 103/µL) than male controls (208.36 ± 60.67 × 
103/µL), likely reflecting normal physiological variability. 
Both female sepsis (216.42 ± 91.84 × 103/µL) and control 
(211.20 ± 55.48 × 103/µL) patients had platelet counts 
within the normal range and did not exhibit significant 
thrombocytopenia. In response to the mechanisms of 
sepsis, the reduction observed in both males and females 
may narrow the gender difference due to systemic 
inflammation; however, based on differences noted within 
the male sepsis patient subgroup, no clinically significant 
thrombocytopenia was present among sepsis cases. These 
results indicate that platelets are a nonspecific marker of 
systemic inflammation and warrant further investigation 
into the utility of measuring platelet activation biomarkers 
for predicting outcomes in patients with sepsis.37

Platelet activation occurs during sepsis due to a 
combination of factors, including direct contact between 
the pathogen and surface-expressed danger-associated 
molecular pattern receptors, activation of the coagulation 
system, the inflammatory response, and damage to 
endothelial tissue. Once activated, platelets perform 
multiple roles. Platelets that have been activated quickly 
clump together and display various surface receptors 
that either bind to and capture extracellular infections or 
facilitate clumping with surrounding platelets and WBCs.36 

Table 3. Blood parameters among the study groups, stratified by gender 

Blood 
parameters 

Study groups
p-value F-statistics  Odds ratio (95% CI)Male sepsis 

patients
Female sepsis 

patients Male control Female 
control 

WBC (103/µL) 10.95 ± 3.37 10.17 ± 4.02 7.07 ± 1.70 6.91 ± 1.75 0.0019* 7.48 1.12 (0.26–2.62)

LYM (103/µL) 6.30 ± 1.93 15.23 ± 2.19 26.34 ± 7.42 32.45 ± 7.00 0.000* 58.77 3.16 (2.51–11.52)

RBCs (106/µL) 3.89 ± 0.19 3.52 ± 0.61 5.18 ± 0.46 4.29 ± 0.44 1.08 16.37 2.11 (1.51–9.58)

HGB (g/dL) 10.80 ± 2.57 9.62 ± 1.61 14.76 ± 1.26 12.52 ± 1.11 1.24 22.46 1.16 (4.51–13.00)

PLT (103/µL) 315.58 ± 169.78 216.42 ± 91.84 208.36 ± 60.67 211.20 ± 55.48 0.04* 2.94 7.12 (2.51– 12.58)

Note: *indicates significance. Data presented as mean ± standard deviation. 
Abbreviations: CI: Confidence interval; HGB: Hemoglobin; LYM: Lymphocyte; PLT: Platelet; RBCs: Red blood cells; WBC: White blood cell.
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In addition to signaling immune cells, releasing microbicide 
chemicals, and adding to inflammation, activated platelets 
aid in pathogen eradication. Lastly, platelets promote 
the development of monocytes and neutrophils into 
macrophages, a pro-inflammatory phenotype.37

In the treatment of septic patients, the clinical monitoring 
of platelet count has become an invaluable tool. Platelet 
count has been shown to be an effective biomarker for the 
diagnosis and prognosis of sepsis.37 Thrombocytopenia, 
a decrease in platelet count, is frequently observed in 
patients with septic shock; studies have shown incidence 
rates ranging from 20% to 70%.38 The SOFA score includes 
platelet count as an essential criterion, emphasizing the 
relevance of these complete blood count parameters.39 
Sepsis and thrombocytopenia have been associated with 
adverse outcomes. It is commonly used to classify patients 
into three groups based on the degree of thrombocytopenia: 
mild thrombocytopenia with a platelet count 100–150 × 
103/µL, moderate thrombocytopenia with a platelet count 
50–100 × 103/µL, and severe thrombocytopenia with a 
platelet count < 50 × 103/µL, with an increasing degree of 
severity and associated with higher rates and severities of 
adverse outcomes.40 Importantly, platelet dynamics have 
been shown to better identify outcomes and mortality 
rates than static measurements and have provided vital 
information. Recovery, indicating return to normal levels, 
has been associated with an elevated risk of mortality and 
acute illness, while return-to-normal levels is associated 
with an increase in the possibility of an intensive care unit 
transfer. 

The hematological profile further supports marked 
marrow suppression and anemia. These data, despite the 
apparent anomaly in the listed p-values, indicate highly 
significant F-statistics with clear reductions in mean red 
blood cell count and hemoglobin concentration in septic 
patients, reflecting the entity commonly referred to as 
anemia of critical illness. This is driven by inflammatory 
cytokines, most notably hepcidin, which inhibit iron 
mobilization and erythropoiesis, as well as by increased 
red cell destruction and phlebotomy-related blood loss.41 
The results also show a significant disturbance in platelet 
dynamics (p = 0.04), with extreme variability and a marked 
elevation in males with sepsis. Platelet counts are among 
the more dynamic biomarkers in sepsis, with initial 
consumption and subsequent rebound thrombocytosis as 
common features reflecting a complex interplay among 
disseminated intravascular coagulation, inflammatory 
activation of platelets, and marrow stimulation.42 The 
strong gender difference in platelet response evident here 
may suggest further investigation of potential sex-based 
differences in coagulant and inflammatory pathways 
during sepsis. In summary, this tabulated data robustly 

captures the dual hematological signature of sepsis: a 
profoundly dysregulated immune axis with contradictory 
lymphopenia and leukocytosis, coupled with impaired 
oxygen transport and highly variable platelet responses. 
These findings reinforce the complex pathophysiology of 
sepsis as a syndrome of simultaneous immune activation 
and failure, with emerging evidence of gender-specific 
phenotypic variations.

5. Conclusion
Sepsis has been the focus of global efforts aimed at reducing 
its burden and improving patient outcomes. Avoiding 
multi-organ dysfunction, reducing ICU hospitalizations, 
and improving patient prognoses are all ways sepsis 
prediction could reduce healthcare costs and save patients’ 
lives. Due to the complexity and heterogeneity of sepsis, 
the optimal biomarker for the condition has not yet been 
identified and may not exist.43 Therefore, clinicians can aid 
in its early detection through a thorough, comprehensive 
assessment based on laboratory and clinical results. There 
is significant promise in complete blood count parameters. 
Changes in complete blood count values, in particular, 
may serve as a warning to doctors, who should then 
perform more targeted tests to confirm a sepsis diagnosis. 
Clinicians may also find complete blood count values 
useful for assessing sepsis severity and tracking treatment 
efficacy.44
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University granted ethics approval to conduct the study 
(reference: qgec\632026). Each participant signed written 
informed consent to participate in the study.

Consent for publication
Each participant signed written informed consent to 
participate in the study. The participants were also made 
aware that the fully anonymized results would be submitted 
for publication and consented to publication.

Availability of data 
All data analyzed have been presented in the paper.
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