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

Yogun bakim iinitesinde sepsis sonuglari ve mortaliteyi etkileyen faktorler:
Dort yillik tek merkez deneyimi
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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 Il (APACHE Il) 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 Il score, serum procalcitonin level, and Mean arterial pressure (MAP) as independent mortality risk factors.

Conclusion: Key predictors of mortality in sepsis include age, APACHE Il 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

0z

Girig: Sepsis, Sepsis-3 tanimina goére enfeksiyona bagdl yasami tehdit eden organ disfonksiyonu olarak tanimlanmakta olup, dlnya
genelinde ylUksek mortalite oranlarina sahiptir. Heterojen yapisi nedeniyle erken tani ve tedavisi zorludur. Sonuglar iyilestirmek amaciyla
prediktif faktérlerin belilenmesi énemlidir. Bu calisma, Lokman Hekim Universitesi Ankara Hastanesi yogun bakim (nitelerinde yatan sepsis
hastalarinin analizini amaclamaktadir.

< Orhun Demir -« orhun.demir@lokmanhekim.edu.tr
Received / Gelis tarihi: 03.01.2025 Accepted / Kabul tarihi: 29.07.2025 Published / Yayin tarihi: 26.12.2025

Copyright © 2025 The Author(s). Published by Turkish Society of Intensive Care. This is an open access article distributed under the Creative Commons Attribution License (CC BY),
which permits unrestricted use, distribution, and reproduction in any medium or format, provided the original work is properly cited.

Telif hakki © 2025 Yazar(lar). Tirk Yogun Bakim Dernegi tarafindan yayimlanmistir. Agik erisimli bu makale, orijinal galismaya uygun sekilde atifta bulunulmasi kosuluyla, herhangi bir
ortamda veya formatta sinirsiz kullanim, dagitim ve gogaltmaya izin veren Creative Commons Atif Lisansi (CC BY) ile dagitilmistir.

290


https://orcid.org/0000-0002-4815-2674
https://orcid.org/0000-0003-3725-631X
https://orcid.org/0000-0002-4136-8317
mailto:orhun.demir@lokmanhekim.edu.tr
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Demir O, et al. Sepsis mortality predictors: Four-year ICU insights 291

Yéntem: Nisan 2020 ile Nisan 2024 tarihleri arasinda Sepsis-3 kriterlerine gére sepsis tanisi alan 400 hastanin retrospektif analizi yapiimistir.
Demografik veriler, klinik parametreler, laboratuvar sonuclari, eslik eden hastaliklar, uygulanan tedaviler ve sonuglar kaydedilmistir.

Bulgular: Medyan yas 81 yil (aralik: 21-101) olup, hastalarin 214t (%53,5) 80 yas ve Uzerindeydi. En sik gértlen komorbiditeler hipertansiyon
(%56,5), diabetes mellitus (%38,3) ve koroner arter hastaligi (%26,5) idi. Laktat seviyeleri sag kalanlara kiyasla sag kalmayanlarda anlamli
olarak yuksekti (2,7 vs. 1,7 mmol/L, p=0,006). Sag kalmayan hastalarda APACHE Il ve SOFA skorlari daha ylksekken, Glasgow Koma Skoru
(GKS) sag kalanlarda yliksekti. invaziv mekanik ventilasyon ihtiyaci sag kalmayanlarin %98,6’sinda gériildi. Yogun bakim Gnitesi mortalitesi
genel olarak %86,5 olarak saptandi. Toplam kultur pozitiflik orani %65,5 olup, kan kultlrleri %32,8 oraninda pozitifti. Kan kultlrlerinde
Staphylococcus epidermidis, Acinetobacter baumannii ve Klebsiella pneumoniae yaygin olarak izole edildi. Solunum yolu kultirlerinde K.
pneumoniae ve A. baumannii, idrar kulttrlerinde ise E. coli ve Candida turleri sik géruldi. Ancak kan, idrar veya solunum yolu kulturlerindeki
pozitiflik mortalite Uzerinde anlamli etki gostermedi. Lojistik regresyon analizinde yas, APACHE Il skoru, serum prokalsitonin duzeyi ve
ortalama arter basinci (OAB) bagimsiz mortalite risk faktorleri olarak belirlendi.

Sonug: Sepsis hastalarinda mortalitenin baslica belirleyicileri yas, APACHE |l skoru, prokalsitonin ve ortalama arter basincidir. Erken tani ve
kisisellestiriimis midahaleler, sepsis yénetiminde sonuglarin iyilestiriimesi icin kritik Gneme sahiptir. Prognostik modellerin gelistiriimesi ve
antimikrobiyal diren¢ sorunlarinin ¢6zumd igin ileri arastirmalara ihtiyac vardir.

Anahtar kelimeler: sepsis, prognoz, mortalite, yogun bakim

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
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).

Response Syndrome (SIRS), while

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 biomarkersin 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).
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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 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

system,

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.

550 patients were screened retrospectively using ICD-10 codes
(840.0—441.9) and the keywords “sepsis” and “septicemia”
from the hospital database. Between April 2020 and April 2024

l

Data Collection

Among these, 150 patients were
excluded due to age under 18 (n=83)_

or not meeting the Sepsis-3 diagnostic
criteria (n=63).
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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
Il (APACHE Il) 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 formechanical ventilation andits 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

Table 1. The total number of patients with sepsis patients included
chronic conditions.

Characteristic Total
Male (No, %) 193 (48.3%)
Age (median, min, max) 81(21-101)
Comorbidities

Hypertension 226 (56,5%)
Diabetes Mellitus 153 (38,3%)
Coronary Artery Disease 106 (26,5%)
Heart Failure 82 (20,5%)
Chronic Obstructive Pulmonary Disease 65 (16,3%)
Stroke 60 (15,0%)
Chronic Kidney Disease 64 (16,0%)

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

in the study, along with their sociodemographic profiles and associated

Survivors Non-survivors p-value
25 (46,3%) 168 (48,6%) 0.950
76 (32-98) 81(21-101) 0.056
29 (53,7%) 197 (56,9%) 0.656
21 (38,9%) 132 (38,2%) 0.917
17 (31,5%) 89 (25,7%) 0.372
13 (24,1%) 69 (19,9%) 0.484
7(13,0%) 58 (16,8%) 0.481
5(9,3%) 55(15,9%) 0.201
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

Sepsis 126 (31.5%)
Septic shock 274 (68.5%)
Heart rate (bpm) 130 (75-145)
MAP (mmHg) 60 (45-90)

PCT (ng/mL) 1.155 (9-76)
WBC (x107/L) 12.67 (0.42-85.57)
PLT (x10°/L) 214 (8-801)
CRP (mg/L) 103.45 (0.16-460.36)
Albumin (g/dl) 2.95(0.78-68)

CRP/Albumin (CAR)
Neutrophils (x10°/L)

34 (1-268)
10.64 (1.27-90.1)

Lymphocytes (x10°/L) 0.96 (0.1-66.42)
NLR 11 (1-160)
Lactate (mmol/L) 2.5(0.2-113)
Positive Culture 262 (65.5%)
Positive Respiratory Secretion Culture 135(33.8%)

Positive Blood Culture 131 (32.8%)

Positive Urine Culture 135(33.8%)

Survivors Non-survivors p-value
54 (42.9%) 72 (57.1%) <0.001
0 (0%) 100 (100%)

95 (75-110) 130 (110-145) <0.001
80 (75-90) 57 (45-80) <0.001
9.015(0.109-100) 0.952 (0.02-100) <0.001
13.25 (4.15-45.4) 12.5 (0.42-85.5) 0.529
216 (21-459) 211 (8-801) 0.636
201 (0.16-460.3) 97.7 (0.4-421) <0.001
2.92 (2-32.5) 2.95(0.78-68) 0.854
59 (1-173) 31(1-268) <0.001
11.1 (3.65-42.4) 10.6 (1.27-90) 0.527
0.96 (0.2-4.09) 0.96 (0.1-66.4) 0.771
11 (2-73) 11 (1-160) 0.844
1.7 (0.5-93) 2.7 (0.2-113) 0.006
29 (53.7%) 233 (67.3%) 0.050
12 (22.2%) 123 (35.5%) 0.054
14 (25.9%) 117 (33.8%) 0.251
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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Table 3. Distribution of microorganisms isolated from patients with sepsis.

Microorganisms
Gram-negative bacteria

Respiratory Secretion Culture, n (%)

Blood Culture, n (%) Urine Culture, n (%)

Klebsiella pneumoniae 37 (27.47)
Acinetobacter baumannii 27 (20.00)
Escherichia coli 20 (14.87)
Enterobacter spp. 13 (9.63)
Pseudomonas aeruginosa 10 (7.41)
Others* 10 (7.41)
Gram-positive bacteria

Staphylococcus epidermidis

Staphylococcus aureus 2(1.48)
Enterococcus spp.

Streptococcus haemolyticus

Staphylococcus capitis

Staphylococcus hominis

Others **

Fungi

Candida spp. 16 (11.85)
Total 135 (100)

14 (10.69) 27 (20.00)
15 (11.45) 4(2.96)
8 (6.11) 37 (27.41)
4(3.05) 12 (8.89)
2(1.53) 7(5.19)
4(3.05) 1(0.74)
25 (19.08)
13(9.92) 4(2.96)
11 (8.40) 2 (1.48)
11 (8.40)
9(6.87)
9(6.87) 8 (5.93)
4(3.05) 1(0.74)
2 (1.53) 32 (23.70)
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 Il 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.

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
Il and SOFA scores, non-survivors had significantly
higher values, while GCS scores were significantly
higher in survivors. (p<0.001, Table 4).
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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.

Univariate binary logistic regression
95% C.l. for EXP (B)

Variables

Multivariate binary logistic regression
95% C.1. for EXP (B)

p-value Exp (B) p-value Exp (B)

Lower Upper Lower Upper
Age 0.010 1.026 1.006 1.046 0.039 1.041 1.002 1.081
APACHE Il <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.

In logistic regression analysis, age (p:0.039), APACHE
Il 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 Il 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.

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

Elevated APACHE Il 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
combinations and advanced scoring
systems to refine mortality predictions in sepsis
patients (9-12).

biomarker

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
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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.
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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 Il
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.
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