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Sepsis outcomes and predictive factors of mortality in ICU: A single center 
experience for four years

Yoğun bakım ünitesinde sepsis sonuçları ve mortaliteyi etkileyen faktörler: 
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ABSTRACT

Introduction: Sepsis, defined by Sepsis-3 as a life-threatening organ dysfunction due to infection, has high mortality rates worldwide. Early 
diagnosis and treatment are challenging due to its heterogeneous nature. Identifying predictive factors is crucial for improving outcomes. 
This study aims to analyze sepsis patients in the intensive care units (ICU) of Lokman Hekim University Ankara Hospital.

Methods: A retrospective analysis of 400 patients diagnosed with sepsis (Sepsis-3 criteria) between April 2020 and April 2024 was conducted. 
Data included demographics, clinical parameters, laboratory results, comorbidities, treatments and outcomes.

Results: The median age was 81 years (range: 21–101), with 214 patients (53.5%) aged 80 years and above. Hypertension (56.5%), diabetes 
mellitus (38.3%), and coronary artery disease (26.5%) were common comorbidities. Lactate levels were significantly higher in non-survivors 
(2.7 vs. 1.7 mmol/L, p=0.006). Non-survivors had higher Acute Physiology and Chronic Health Evaluation II (APACHE II) and Sequential 
Organ Failure Assessment (SOFA) scores, while Glasgow Coma Score (GCS) scores were higher in survivors. Invasive mechanical ventilation 
was required in 98.6% of non-survivors. Overall ICU mortality was 86.5%. The total culture positivity rate was 65.5%, with blood cultures 
positive in 32.8% of cases. Staphylococcus epidermidis, Acinetobacter baumannii, and Klebsiella pneumoniae were common blood isolates. 
In respiratory cultures, K. pneumoniae and A. baumannii predominated, while E. coli and Candida species were frequent in urine cultures. 
However, culture positivity in blood, urine, or respiratory samples did not significantly impact mortality. Logistic regression identified age, 
APACHE II score, serum procalcitonin level, and Mean arterial pressure (MAP) as independent mortality risk factors.

Conclusion: Key predictors of mortality in sepsis include age, APACHE II score, procalcitonin, and MAP. Therefore, early identification and 
tailored interventions may improve outcomes in sepsis management. Further research is needed to refine prognostic models.

Keywords: sepsis, prognosis, mortality, critical care

ÖZ

Giriş: Sepsis, Sepsis-3 tanımına göre enfeksiyona bağlı yaşamı tehdit eden organ disfonksiyonu olarak tanımlanmakta olup, dünya 
genelinde yüksek mortalite oranlarına sahiptir. Heterojen yapısı nedeniyle erken tanı ve tedavisi zorludur. Sonuçları iyileştirmek amacıyla 
prediktif faktörlerin belirlenmesi önemlidir. Bu çalışma, Lokman Hekim Üniversitesi Ankara Hastanesi yoğun bakım ünitelerinde yatan sepsis 
hastalarının analizini amaçlamaktadır.
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Introduction

According to the Sepsis-3 definition, sepsis is a life-

threatening condition caused by an abnormal host 

response to infection, leading to organ dysfunction 

(1). Mortality from sepsis shows significant regional 

variation; in Europe, the rate is approximately 41%, 

whereas in the United States, it is around 28.3% (2). 

An epidemiological study examining sepsis across 

intensive care units in Turkey revealed that 15.8% of 

patients had infections without Systemic Inflammatory 

Response Syndrome (SIRS), while 10.8% had 

infections accompanied by SIRS. Additionally, the 

study showed 17.3% of patients had severe sepsis 

without shock, whereas 13.5% had septic shock. 

When the researchers regrouped according the 

Sepsis-3 criteria, they found that 6.9% of patients were 

in septic shock and this subgroup had a high mortality 

rate (75.9%) (3). In another study carried out in Turkey, 

when culture results were categorized, Gram-negative 

bacteria were identified in 48% of cases, Gram-

positive bacteria in 15%, and fungi in 8%, and 29% 

of patients had negative cultures. The reported in-

hospital mortality rate was 51% (4). The heterogeneous 

nature of sepsis revealed in these studies is the key 

factor that complicates early diagnosis and treatment 

planning (5).

Due to its heterogeneous nature, identifying predictive 

factors in sepsis can help clinicians intervene early, 

improve patient outcomes, and reduce mortality rates. 

(6). Although studies on predictive biomarkers in sepsis 

have increased in recent years, identifying effective 

predictive factors for sepsis management remains 

challenging due to the limitations of these studies. In a 

study investigating the predictive value of the Lactate/

Albumin ratio, it was found to be more predictive of 

28-day mortality in critically ill sepsis patients than a 

single lactate measurement, and was recommended 

as a strong prognostic marker independent of the 

initial lactate level (7). While systematic reviews and 

meta-analyses highlight the effectiveness of machine 

learning models in predicting the onset of sepsis, the 

variability across studies complicates the evaluation 

of results; nevertheless, these models provide 

alternatives to traditional scoring systems. Therefore, 

there remains a need for systematic reporting and 

clinical research to further investigate this area (8).

The aim of the study was to review the demographic, 

characteristics and comorbidities effect on outcomes.

Methods

This study was designed retrospectively and carried 

out at the intensive care units (ICUs) at Lokman Hekim 

University Ankara Hospital between 01.04.2020 and 

01.04.2024. Ethical approval was obtained from the 

Lokman Hekim University Scientific Research Ethics 

Committee (approval date: 01/03/2024, number: 

2024/75).

Yöntem: Nisan 2020 ile Nisan 2024 tarihleri arasında Sepsis-3 kriterlerine göre sepsis tanısı alan 400 hastanın retrospektif analizi yapılmıştır. 
Demografik veriler, klinik parametreler, laboratuvar sonuçları, eşlik eden hastalıklar, uygulanan tedaviler ve sonuçlar kaydedilmiştir.

Bulgular: Medyan yaş 81 yıl (aralık: 21–101) olup, hastaların 214’ü (%53,5) 80 yaş ve üzerindeydi. En sık görülen komorbiditeler hipertansiyon 
(%56,5), diabetes mellitus (%38,3) ve koroner arter hastalığı (%26,5) idi. Laktat seviyeleri sağ kalanlara kıyasla sağ kalmayanlarda anlamlı 
olarak yüksekti (2,7 vs. 1,7 mmol/L, p=0,006). Sağ kalmayan hastalarda APACHE II ve SOFA skorları daha yüksekken, Glasgow Koma Skoru 
(GKS) sağ kalanlarda yüksekti. İnvaziv mekanik ventilasyon ihtiyacı sağ kalmayanların %98,6’sında görüldü. Yoğun bakım ünitesi mortalitesi 
genel olarak %86,5 olarak saptandı. Toplam kültür pozitiflik oranı %65,5 olup, kan kültürleri %32,8 oranında pozitifti. Kan kültürlerinde 
Staphylococcus epidermidis, Acinetobacter baumannii ve Klebsiella pneumoniae yaygın olarak izole edildi. Solunum yolu kültürlerinde K. 
pneumoniae ve A. baumannii, idrar kültürlerinde ise E. coli ve Candida türleri sık görüldü. Ancak kan, idrar veya solunum yolu kültürlerindeki 
pozitiflik mortalite üzerinde anlamlı etki göstermedi. Lojistik regresyon analizinde yaş, APACHE II skoru, serum prokalsitonin düzeyi ve 
ortalama arter basıncı (OAB) bağımsız mortalite risk faktörleri olarak belirlendi.

Sonuç: Sepsis hastalarında mortalitenin başlıca belirleyicileri yaş, APACHE II skoru, prokalsitonin ve ortalama arter basıncıdır. Erken tanı ve 
kişiselleştirilmiş müdahaleler, sepsis yönetiminde sonuçların iyileştirilmesi için kritik öneme sahiptir. Prognostik modellerin geliştirilmesi ve 
antimikrobiyal direnç sorunlarının çözümü için ileri araştırmalara ihtiyaç vardır.

Anahtar kelimeler: sepsis, prognoz, mortalite, yoğun bakım
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The patient’s data were obtained from the hospital’s 

database system and intensive care follow-up form. 

When searching hospital system, International 

Classification of Diseases 10th Revision (ICD 10) codes 

(A40.0-A41.9), the key words “sepsis and septicemia” 

were used. For the patient’s selection, 2016 Sepsis-3 

diagnostic criteria were used for the definitions of 

sepsis, septic shock and patient selection (1). The 

patients having clinical and laboratory findings 

compatible with sepsis according to the sepsis-3 

criteria and aged over 18 years old were included in 

the study. Exclusion criteria were defined as being 

under 18 years old and pregnant. The selection criteria 

of the patients are shown in the flow chart in Figure 1.

Figure 1. Flow diagram of patient selection
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The demographic information of the cohort, such as 

age and gender, Glasgow Coma Score (GCS) and 

Acute Physiology and Chronic Health Evaluation 

II (APACHE II) score, the Sequential Organ Failure 

Assessment (SOFA) Score at admission, serum levels 

of lactate, procalcitonin (PCT), C-reactive protein 

(CRP), leukocyte, lymphocyte, platelet, albumin, 

D-dimer, comorbidities, identified infection sources, 

documented pathogens and antimicrobial resistance 

results, need for mechanical ventilation and its duration, 

mortality were recorded. Clinical and laboratory 

parameters impact on mortality were analyzed. For 

analysis, patients were grouped retrospectively based 

on ICU survival status as survivors and non-survivors. 

The primary outcome of the study was ICU mortality. 

Secondary outcomes included the evaluation of 

demographic, clinical, and laboratory parameters as 

potential predictors of mortality.

Statistical analysis

The statistical analysis of the study data was performed 

using IBM SPSS (IBM Corp., Armonk, NY, USA) 

version 27.0. The normality of continuous variables 

was assessed using the Shapiro-Wilk test, histograms, 

and skewness-kurtosis coefficients. Continuous 

variables were presented as median (minimum–

maximum) due to non-normal distribution, while 

categorical variables were expressed as frequencies 

and percentages. For the comparison of continuous 

variables between two groups, the Mann-Whitney U 

test was used. Categorical variables were compared 

using the Chi-square test. Binary logistic regression 

analysis was performed to identify independent risk 

factors for mortality. A p-value <0.05 was considered 

statistically significant.

Results

A total of 400 patients diagnosed with sepsis and 

septic shock were included in this study. Of the 

patients, 48.3% were male. The median age was 81 

years (range: 21-101) and 214 cases were aged 80 

years and over. Table 1 summarizes the demographic 

characteristics of patients. The most common 

comorbidities were hypertension (56.5%), diabetes 

mellitus (38.3%), and coronary artery disease (26.5%). 

However, no significant relationship was found 

between the presence of comorbid diseases and 

mortality (p>0.05).

Initially, 550 patients were screened retrospectively 

using ICD-10 codes (A40.0–A41.9) and the keywords 

“sepsis” and “septicemia” from the hospital database. 

Among these, 150 patients were excluded due to 

age under 18 (n=85), or not meeting the Sepsis-3 

Table 1. The total number of patients with sepsis patients included in the study, along with their sociodemographic profiles and associated 
chronic conditions.
Characteristic Total Survivors Non-survivors p-value
Male (No, %) 193 (48.3%) 25 (46,3%) 168 (48,6%) 0.950
Age (median, min, max) 81 (21-101) 76 (32-98) 81 (21-101) 0.056
Comorbidities
Hypertension 226 (56,5%) 29 (53,7%) 197 (56,9%) 0.656
Diabetes Mellitus 153 (38,3%) 21 (38,9%) 132 (38,2%) 0.917
Coronary Artery Disease 106 (26,5%) 17 (31,5%) 89 (25,7%) 0.372
Heart Failure 82 (20,5%) 13 (24,1%) 69 (19,9%) 0.484
Chronic Obstructive Pulmonary Disease 65 (16,3%) 7 (13,0%) 58 (16,8%) 0.481
Stroke 60 (15,0%) 5 (9,3%) 55 (15,9%) 0.201
Chronic Kidney Disease 64 (16,0%) 11 (20,4%) 53 (15,4%) 0.351

Data are presented as number (%) for categorical variables and median (minimum–maximum) for continuous variables.
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diagnostic criteria (n=65). No patients were excluded 

due to incomplete data during chart review. The 

remaining 400 patients were then divided into two 

groups based on ICU survival status: survivors (n=54) 

and non-survivors (n=346).

Clinical and laboratory findings

When evaluating the clinical and laboratory 

parameters of the patients, significant differences 

were observed between survivors and non-survivors. 

Parameters such as heart rate, mean arterial pressure 

(MAP), PCT, CRP, and CRP/albumin ratio (CAR) had 

statistically significant effects on mortality (p<0.001, 

Table 2). The lactate levels were found to be 1.7 (0.5-

93) mmol/L in survivors and 2.7 (0.2-113) mmol/L in 

non-survivors, with this difference being statistically 

significant (p:0.006). However, no significant difference 

was detected in terms of other parameters such as 

neutrophil/lymphocyte ratio (NLR) and albumin levels 

(p>0.05).

Culture analyses

The total culture positivity rate was 65.5%, and the 

blood culture positivity rate was 32.8%. The most 

frequently isolated bacteria from blood cultures were 

Staphylococcus epidermidis (19.08%), Acinetobacter 

baumannii (11.45%), and Klebsiella pneumoniae 

(10.69%). In respiratory secretion cultures, the 

most frequently isolated microorganisms were K. 

pneumoniae (27.41%), A. baumannii (20.00%), and 

Candida species (11.85%). In urine cultures, the most 

commonly isolated pathogens were E. coli (27.41%), K. 

pneumoniae (20.00%), and Candida species (23.70%) 

(Table 3). The presence of at least one positive culture 

in any sample did not significantly affect mortality. 

Similarly, having a positive blood, urine, or respiratory 

secretion culture did not have a statistically significant 

impact on mortality when assessed separately 

(p>0.05, Table 2). There was no statistically significant 

difference between survivors and non-survivors in 

terms of blood, respiratory secretion, or urine culture 

Table 2. Analysis of the clinical characteristics and laboratory parameters of sepsis patients.
Variable Total Survivors Non-survivors p-value
Sepsis 126 (31.5%) 54 (42.9%) 72 (57.1%) <0.001
Septic shock 274 (68.5%) 0 (0%) 100 (100%)
Heart rate (bpm) 130 (75-145) 95 (75-110) 130 (110-145) <0.001
MAP (mmHg) 60 (45-90) 80 (75-90) 57 (45-80) <0.001
PCT (ng/mL) 1.155 (9-76) 9.015 (0.109-100) 0.952 (0.02-100) <0.001
WBC (x109/L) 12.67 (0.42-85.57) 13.25 (4.15-45.4) 12.5 (0.42-85.5) 0.529
PLT (x109/L) 214 (8-801) 216 (21-459) 211 (8-801) 0.636
CRP (mg/L) 103.45 (0.16-460.36) 201 (0.16-460.3) 97.7 (0.4-421) <0.001
Albumin (g/dl) 2.95 (0.78-68) 2.92 (2-32.5) 2.95 (0.78-68) 0.854
CRP/Albumin (CAR) 34 (1-268) 59 (1-173) 31 (1-268) <0.001
Neutrophils (x109/L) 10.64 (1.27-90.1) 11.1 (3.65-42.4) 10.6 (1.27-90) 0.527
Lymphocytes (x109/L) 0.96 (0.1-66.42) 0.96 (0.2-4.09) 0.96 (0.1-66.4) 0.771
NLR 11 (1-160) 11 (2-73) 11 (1-160) 0.844
Lactate (mmol/L) 2.5 (0.2-113) 1.7 (0.5-93) 2.7 (0.2-113) 0.006
Positive Culture 262 (65.5%) 29 (53.7%) 233 (67.3%) 0.050
Positive Respiratory Secretion Culture 135 (33.8%) 12 (22.2%) 123 (35.5%) 0.054
Positive Blood Culture 131 (32.8%) 14 (25.9%) 117 (33.8%) 0.251
Positive Urine Culture 135 (33.8%) 15 (27.8%) 120 (34.7%) 0.318

MAP; Mean Arterial Pressure, PCT; Procalcitonin, WBC; White Blood Cell count, PLT; Platelets, CRP; C-reactive Protein, CAR: C-Reactive Protein/Albumin Ratio, NLR; 
Neutrophil-to-Lymphocyte Ratio.
Data are presented as number (%) for categorical variables and median (minimum–maximum) for continuous variables.
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positivity (p>0.05). Although total culture positivity 

was higher in non-survivors (67.3% vs. 53.7%), the 

difference was borderline significant (p=0.050).

Outcomes

The median duration of ICU stay for the patients 

was 8 days (range:1-114). There was no statistically 

significant difference in the length of hospital stay 

between survivors and non-survivors (p:0.228). The 

need for invasive mechanical ventilation (IMV) was 

significantly higher in non-survivors (98.6%) compared 

to survivors (20.4%) (p<0.001). The duration of IMV 

was significantly longer in non-survivors (median 4 

days) than in survivors (median 0 days, p<0.001). In 

terms of disease severity criteria such as APACHE 

II and SOFA scores, non-survivors had significantly 

higher values, while GCS scores were significantly 

higher in survivors. (p<0.001, Table 4). 

Table 3. Distribution of microorganisms isolated from patients with sepsis.
Microorganisms Respiratory Secretion Culture, n (%) Blood Culture, n (%) Urine Culture, n (%)
Gram-negative bacteria
Klebsiella pneumoniae 37 (27.41) 14 (10.69) 27 (20.00)
Acinetobacter baumannii 27 (20.00) 15 (11.45) 4 (2.96)
Escherichia coli 20 (14.81) 8 (6.11) 37 (27.41)
Enterobacter spp. 13 (9.63) 4 (3.05) 12 (8.89)
Pseudomonas aeruginosa 10 (7.41) 2 (1.53) 7 (5.19)
Others* 10 (7.41) 4 (3.05) 1 (0.74)
Gram-positive bacteria
Staphylococcus epidermidis - 25 (19.08) -
Staphylococcus aureus 2 (1.48) 13 (9.92) 4 (2.96)
Enterococcus spp. - 11 (8.40) 2 (1.48)
Streptococcus haemolyticus - 11 (8.40) -
Staphylococcus capitis - 9 (6.87) -
Staphylococcus hominis - 9 (6.87) 8 (5.93)
Others ** - 4 (3.05) 1 (0.74)
Fungi
Candida spp. 16 (11.85) 2 (1.53) 32 (23.70)
Total 135 (100) 131 (100) 135 (100)

* Citrobacter, Hafnia alvei, Serratia, Stenotrophomonas maltophilia, Providencia rettgeri, Pantoea agglomerans, Cedecea lapagei, Corynebacterium striatum, Raoultella 
ornithinolytica
** Staphylococcus simulans, Streptococcus agalactiae, Enterococcus faecium, Streptococcus spp., Aerococcus viridans
Data are presented as number (%).

Table 4. Evaluation of outcomes among patients with sepsis.
Variable Total Survivors Non-survivors p-value
Length of stay (days) 8 (1-114) 9 (2-83) 8 (1-114) 0.228
Invasive MV Requirement 352 (88%) 11 (20.4%) 341 (98.6%) <0.001
IMV/days 4 (0-103) 0 (0-83) 4 (0-103) <0.001
APACHE II 27 (9-76) 22 (10-38) 28 (9-76) <0.001
SOFA 12 (2-20) 3 (2-5) 14 (8-20) <0.001
GCS 9 (1-15) 12 (3-15) 9 (3-15) <0.001

APACHE II; Acute Physiology and Chronic Health Evaluation II, SOFA; Sequential Organ Failure Assessment, GCS; Glasgow Coma Scale, IMV; Invasive Mechanical 
Ventilation.
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In logistic regression analysis, age (p:0.039), APACHE 

II score (p:0.004), PCT (p:0.007), and MAP (p<0.001) 

were identified as independent risk factors for mortality 

(p<0.05, Table 5).

Among the 400 cases included in the study, 346 

patients (86.5%) died in the ICU, with a mortality rate of 

86.5%. The mortality rates were significantly higher in 

patients diagnosed with septic shock when compared 

to those diagnosed with sepsis (p<0.001). 

Discussion

The study findings highlight critical factors influencing 

patient outcomes and provide insights into the 

epidemiology, clinical characteristics and microbial 

landscape of sepsis in a tertiary care setting. Age, 

APACHE II score, PCT levels and MAP emerged as 

independent predictors of mortality. The previous 

studies show the role of severity scoring systems 

and biomarkers in prognosticating sepsis outcomes. 

Elevated APACHE II scores and low MAP underscore 

the need for aggressive hemodynamic monitoring 

and management in critically ill patients. Recent 

studies have further supported the use of multimodal 

biomarker combinations and advanced scoring 

systems to refine mortality predictions in sepsis 

patients (9-12). 

Despite SOFA scores being found to be high in the 

non-survivor group in our study, it was not found to be 

an independent risk factor for mortality in the analyses 

performed. However, when the literature is examined, 

prospective studies on lactate are important in the 

management of sepsis. In addition, a prospective study 

identified factors such as decreased mobility, delayed 

sepsis diagnosis in the emergency department, 

higher SOFA scores at admission and inappropriate 

antimicrobial treatment as key risk factors for ICU 

mortality (13). Another meta-analysis revealed that 

each one-point increase in the SOFA score was 

Table 5. A comprehensive list of variables identified as potential predictors for ICU mortality, derived from univariate binary logistic 
regression, alongside the independent ICU mortality predictors established through multivariate binary logistic regression analysis.

Variables
Univariate binary logistic regression Multivariate binary logistic regression

p-value Exp (B)
95% C.I. for EXP (B)

p-value Exp (B)
95% C.I. for EXP (B)

Lower Upper Lower Upper
Age 0.010 1.026 1.006 1.046 0.039 1.041 1.002 1.081
APACHE II <0.001 1.128 1.078 1.180 0.004 1.162 1.049 1.286
SOFA 0.980 20364.304 0.000 - - - - -
GCS <0.001 0.774 0.702 0.853 0.723 0.969 0.812 1.155
PCT <0.001 0.977 0.969 0.985 0.007 0.974 0.955 0.993
WBC 0.998 1.000 0.971 1.030 - - - -
Platelets 0.770 1.000 0.998 1.001 - - - -
CRP <0.001 0.995 0.992 0.997 0.067 0.989 0.978 1.001
Albumin 0.294 1.037 0.969 1.110 - - - -
CRP/Albumin (CAR) 0.001 0.990 0.984 0.996 0.412 1.010 0.987 1.033
Neutrophils 0.873 1.002 0.973 1.032 - - - -
Lymphocytes 0.510 1.098 0.832 1.448 - - - -
NLR 0.899 1.001 0.986 1.016 - - - -
Lactate 0.760 1.001 0.997 1.004 - - - -
IMV Days 0.003 1.113 1.036 1.195 - - - -
MAP <0.001 0.680 0.577 0.801 <0.001 0.666 0.540 0.820

APACHE II; Acute Physiology and Chronic Health Evaluation II, SOFA; Sequential Organ Failure Assessment, GCS; Glasgow Coma Scale, WBC; White Blood Cell count, 
CRP; C-reactive Protein, CAR; C-Reactive Protein/Albumin Ratio, NLR; Neutrophil-to-Lymphocyte Ratio, IMV; Invasive Mechanical Ventilation, MAP; Mean Arterial 
Pressure, PCT; Procalcitonin.
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associated with a 2.4 increase in 90-day mortality in 

patients with septic shock, and that elevated SOFA 

scores were linked to higher 30-day mortality in both 

sepsis and septic shock. These studies underscore 

the prognostic role of the SOFA score in sepsis 

(14). Furthermore, both MAP and elevated heart rate 

at admission were found to significantly increase 

the likelihood of ICU mortality, as indicated by the 

analysis of these clinical parameters. These findings 

underscore the importance of early identification 

and comprehensive clinical assessment in improving 

outcomes for sepsis patients (13). 

Lactate levels and the lactate/albumin ratio, as markers 

of tissue hypoperfusion, are valuable indicators for 

investigating poor prognosis in sepsis. Advances 

in omics-based technologies are enabling the 

characterization of sepsis endotypes, and pave the 

way for integrating molecular biomarkers with clinical 

parameters to improve outcome predictions (9–11). 

Although lactate was not found to be an independent 

risk factor for mortality in our study, recent research 

suggests that lactate plays a key role in sepsis, not 

only as a disease marker but also by promoting 

increased inflammation. These findings indicate that 

lactate may serve as a valuable target for both the 

diagnosis and treatment of sepsis (15).

Current studies have suggested that biomarkers 

such as NLR and plasma lactate levels are strong 

predictors of 28-day mortality in sepsis patients. A 

study by Liu et al. (16) reported that both NLR and 

lactate levels are independently associated with poor 

outcomes in sepsis. However, the lack of significant 

differences in other markers suggests that combining 

multiple biomarkers may provide more reliable 

predictive value. This notion aligns with findings from 

other studies, which support the use of multimodal 

biomarkers to enhance the sensitivity and specificity 

of sepsis prediction models. These findings indicate 

that plasma lactate levels are a significant biomarker 

in the prognosis of sepsis and suggest that this 

parameter could be more widely utilized in clinical 

practice. However, the lack of a significant association 

between NLR and mortality in our study implies that the 

prognostic value of NLR may vary depending on the 

patient population, clinical context or stage of sepsis. 

Considering the limitations of assessments based on 

a single biomarker, combining reliable biomarkers 

such as lactate with NLR and other potential indicators 

could enable the development of models that better 

predict sepsis outcomes. This approach may facilitate 

the development of individualized treatment plans and 

help reduce mortality rates. 

Emerging biomarkers such as IL-6 and circular RNAs 

are showing promise in enhancing diagnostic and 

prognostic accuracy (11,12). Even though it is not 

possible to examine blood tests that are not routinely 

used in retrospective analyses, future studies should 

investigate the clinical utility of jointly evaluating 

biomarkers and explore how such combined 

approaches can be optimized in the diagnosis and 

management of sepsis. 

The most commonly isolated microorganisms, K. 

pneumoniae and A. baumannii, reflect the challenges 

posed by multidrug-resistant organisms in ICU 

settings. The high prevalence of Gram-negative 

bacteria underscores the importance of antimicrobial 

stewardship programs to curb resistance rates. 

Literature highlights the global burden of antimicrobial 

resistance in sepsis management, further emphasizing 

the need for rapid diagnostic techniques (9,12,17). In 

our study, the absence of a significant relationship 

between positive or negative results in respiratory 

secretion, blood, and urine cultures and mortality 

(p>0.05) suggests that other clinical and patient-

related factors may play a more decisive role in 

influencing mortality.

In our study, non-survivors required IMV significantly 

more often than survivors. Timely and effective 

management strategies of respiratory failure including 

the judicious use of mechanical ventilation and other 

therapeutic modalities, are essential for mitigating the 

risk of mortality. These interventions not only improve 

patient outcomes by stabilizing respiratory function, 

but also underscore the need for proactive care to 
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escalation of respiratory compromise. Studies have 

demonstrated that early recognition and intervention 

in cases of respiratory distress are essential for 

improving survival rates and reducing the need for 

more invasive treatments (10,11). Consistent with the 

literature and our findings revealed a higher IMV in the 

non-survivor group.

In our study, the mortality rate appears to be much 

higher than the rates typically reported in the literature. 

According to the literature, mortality in sepsis is 

generally high, and increases further in cases of 

septic shock (4,7,13,14,18,19). The higher mortality 

rate in our cohort may be attributed to several factors 

that differentiate this study population from those in 

other studies. The higher mortality rate observed in 

our study may be related to the severity of the patients 

included in our cohort. It is likely that our patients had 

more advanced stages of sepsis or septic shock, or 

were affected by multiple underlying conditions, which 

are known to increase mortality risk. In comparison, 

studies with lower mortality rates may have focused 

on patients with less severe forms of sepsis or those 

who received early, aggressive interventions.

Additionally, the heterogeneous nature of septic shock 

(characterized by multi-organ failure, hemodynamic 

instability, and metabolic disturbances) may have 

contributed to the high mortality rate observed in 

our cohort. Although survival rates for septic shock 

have improved in recent years with advancements 

in medical treatment, the prognosis remains poor 

in many cases, particularly in patients with delayed 

diagnosis or treatment (1).

Study limitations

Retrospective studies, which rely on pre-existing data, 

are susceptible to certain limitations, such as selection 

bias and the accuracy of available clinical information. 

In this study, for instance, the inclusion of patients 

who were already critically ill and the use of historical 

clinical records may have made it more challenging to 

account for all potential influencing factors. 

Additionally, as the data were collected from a single 

center, the findings may not be generalizable to other 

settings or populations. Furthermore, incomplete or 

missing data for certain parameters could introduce 

bias, potentially affecting the accuracy and reliability 

of the results.

Conclusion

In conclusion, our study identified, age, APACHE II 

score, PCT and MAP as independent risk factors for 

ICU mortality. The findings shown the importance of 

early recognition, individualized management and 

a multidisciplinary approach in improving sepsis 

outcomes. The study underscores the heterogeneity 

of sepsis and the need for tailored therapeutic 

approaches. Early identification of high-risk patients 

using validated scoring systems and biomarkers is 

crucial to optimize outcomes.

Acknowledgements

The authors acknowledge Prof. Dr. Mehmet Doganay 

from Prof. Dr. Mehmet Doğanay from the Department 

of Infectious Diseases and Clinical Microbiology, 

Lokman Hekim University, for critical suggestions and 

review.

Ethical approval

This study has been approved by the Lokman Hekim 

University Scientific Research Ethics Committee 

(approval date: 01.03.2024, number: 2024/75).

Author contribution

Study conception and design: OD; data collection: 

OD, OZY; analysis and interpretation of results: OD; 

draft manuscript preparation: OD, BEY. The author(s) 

reviewed the results and approved the final version of 

the article.



Demir O, et al. Sepsis mortality predictors: Four-year ICU insights 299

Turk J Intensive Care 2025;23(4)﻿:290-299

Source of funding

The authors declare the study received no funding.

Conflict of interest

The authors declare that there is no conflict of interest.

References

1.	 Singer M, Deutschman CS, Seymour CW, et al. The third 
international consensus definitions for sepsis and septic 
shock (Sepsis-3). JAMA. 2016;315:801-10. [Crossref]

2.	 Levy MM, Artigas A, Phillips GS, et al. Outcomes of the 
surviving sepsis campaign in intensive care units in the USA 
and Europe: a prospective cohort study. Lancet Infect Dis. 
2012;12:919-24. [Crossref]

3.	 Baykara N, Akalın H, Arslantaş MK, et al. Epidemiology of 
sepsis in intensive care units in Turkey: a multicenter, point-
prevalence study. Crit Care. 2018;22:93. [Crossref]

4.	 Sipahioğlu H, Onuk S, Dirik H, Bulut K, Sungur M, Gündoğan 
K. Evaluation of non-intensive care unit acquired sepsis 
and septic shock patients in intensive care unit outcomes. 
Erciyes Med J. 2022;44:161-6. [Crossref]

5.	 van Amstel RB, Kennedy JN, Scicluna BP, et al. Uncovering 
heterogeneity in sepsis: a comparative analysis of 
subphenotypes. Intensive Care Med. 2023;49:1360-9. 
[Crossref]

6.	 Liu Q, Zheng HL, Wu MM, et al. Association between 
lactate-to-albumin ratio and 28-days all-cause mortality in 
patients with acute pancreatitis: a retrospective analysis of 
the MIMIC-IV database. Front Immunol. 2022;13:1076121. 
[Crossref]

7.	 Shin J, Hwang SY, Jo IJ, et al. Prognostic value of the lactate/
albumin ratio for predicting 28-day mortality in critically ILL 
sepsis patients. Shock. 2018;50:545-50. [Crossref]

8.	 Fleuren LM, Klausch TLT, Zwager CL, et al. Machine learning 
for the prediction of sepsis: a systematic review and meta-
analysis of diagnostic test accuracy. Intensive Care Med. 
2020;46:383-400. [Crossref]

9.	 Giamarellos-Bourboulis EJ, Aschenbrenner AC, Bauer M, et 
al. The pathophysiology of sepsis and precision-medicine-
based immunotherapy. Nat Immunol. 2024;25:19-28. 
[Crossref]

10.	Peters van Ton AM, Kox M, Abdo WF, Pickkers P. Precision 
immunotherapy for sepsis. Front Immunol. 2018;9:1926. 
[Crossref]

11.	 He RR, Yue GL, Dong ML, Wang JQ, Cheng C. Sepsis 
biomarkers: advancements and clinical applications-a 
narrative review. Int J Mol Sci. 2024;25:9010. [Crossref]

12.	Luka S, Golea A, Vesa SC, Leahu CE, Zaganescu R, Ionescu 
D. Can we improve mortality prediction in patients with 
sepsis in the emergency department? Medicina (Kaunas). 
2024;60:1333. [Crossref]

13.	Vucelić V, Klobučar I, Đuras-Cuculić B, et al. Sepsis and 
septic shock - an observational study of the incidence, 
management, and mortality predictors in a medical intensive 
care unit. Croat Med J. 2020;61:429-39. [Crossref]

14.	Bauer M, Gerlach H, Vogelmann T, Preissing F, Stiefel J, 
Adam D. Mortality in sepsis and septic shock in Europe, 
North America and Australia between 2009 and 2019- 
results from a systematic review and meta-analysis. Crit 
Care. 2020;24:239. [Crossref]

15.	Yang K, Fan M, Wang X, et al. Lactate promotes macrophage 
HMGB1 lactylation, acetylation, and exosomal release in 
polymicrobial sepsis. Cell Death Differ. 2022;29:133-46. 
[Crossref]

16.	Liu Y, Zheng J, Zhang D, Jing L. Neutrophil-lymphocyte 
ratio and plasma lactate predict 28-day mortality in patients 
with sepsis. J Clin Lab Anal. 2019;33:e22942. [Crossref]

17.	 Slim MA, van Mourik N, Bakkerus L, et al. Towards 
personalized medicine: a scoping review of immunotherapy 
in sepsis. Crit Care. 2024;28:183. [Crossref]

18.	Amrein K, Zajic P, Schnedl C, et al. Vitamin D status and 
its association with season, hospital and sepsis mortality in 
critical illness. Crit Care. 2014;18:R47. [Crossref]

19.	Alabay S, Ulu Kilic A, Cevahir F, Alp E, Doğanay M. Evaluation 
of clinical course and outcomes of severe sepsis and septic 
shock in elderly patients. J Clin Pract Res. 2024;46:84-91. 
[Crossref]

https://doi.org/10.1001/jama.2016.0287
https://doi.org/10.1016/S1473-3099(12)70239-6
https://doi.org/10.1186/s13054-018-2013-1
https://doi.org/10.14744/etd.2021.47427
https://doi.org/10.1007/s00134-023-07239-w
https://doi.org/10.3389/fimmu.2022.1076121
https://doi.org/10.1097/SHK.0000000000001128
https://doi.org/10.1007/s00134-019-05872-y
https://doi.org/10.1038/s41590-023-01660-5
https://doi.org/10.3389/fimmu.2018.01926
https://doi.org/10.3390/ijms25169010
https://doi.org/10.3390/medicina60081333
https://doi.org/10.3325/cmj.2020.61.429
https://doi.org/10.1186/s13054-020-02950-2
https://doi.org/10.1038/s41418-021-00841-9
https://doi.org/10.1002/jcla.22942
https://doi.org/10.1186/s13054-024-04964-6
https://doi.org/10.1186/cc13790
https://doi.org/10.14744/cpr.2024.57966

	Sepsis outcomes and predictive factors of mortality in ICU: A single center experience for four years
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	Ethical approval
	Author contribution
	Source of funding
	Conflict of interest
	References


