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ABSTRACT

ARTICLE INFO

Background: Mortality in the intensive care unit (ICU) is primarily driven by the se-
verity of acute organ dysfunction; however, the prognostic contribution of admission
clinical diagnoses beyond severity scores remains incompletely defined. This study
aimed to evaluate the association between admission diagnoses and ICU mortality
after adjustment for organ dysfunction severity.

Methods: This retrospective cohort study included adult patients admitted to a ter-
tiary ICU between January 2024 and December 2025. Patients with missing baseline
data or ICU length of stay <24 hours were excluded. Demographic characteristics,
comorbidities, admission diagnoses, and disease severity scores were recorded. ICU
mortality was the primary outcome. Multivariable logistic regression analysis was
performed using the Sequential Organ Failure Assessment (SOFA) score as the pri-
mary severity adjustment variable.

Results: A total of 1,248 patients were included; 763 (61.1%) died during the ICU
stay. In the SOFA-adjusted multivariable model, age (adjusted odds ratio [aOR] 1.02;
95% CI 1.02-1.03), SOFA score (aOR 1.33 per point; 95% CI 1.25-1.41), post-cardiac
arrest status (aOR 6.21; 95% CI1 4.17-9.23), sepsis (aOR 1.73; 95% CI 1.15-2.59), and
active malignancy (aOR 1.69; 95% CI 1.17-2.44) were independently associated with
ICU mortality. Neuromuscular disease showed a trend toward increased mortality
but did not reach statistical significance.

Conclusion: Beyond organ dysfunction severity, selected admission diagnoses—
particularly post-cardiac arrest status, sepsis, and active malignancy—provide inde-
pendent prognostic information for ICU mortality. Incorporating diagnosis-based
risk stratification alongside severity scores may improve early prognostic assess-
ment in critically ill patients.

Trial Registration: The study was registered at ClinicalTrials.gov (ID: NCT07369206).
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1. Introduction

Intensive care units (ICUs) provide care for critically
ill patients with life-threatening acute conditions and re-
main associated with substantial short-term mortality
worldwide [1]. Mortality in critically ill patients is widely
recognized as a multifactorial outcome influenced by de-

mographic characteristics, underlying comorbidities,
and the severity of acute physiological derangements at
the time of ICU admission [2,3]. To support risk stratifi-
cation and outcome prediction, severity-of-illness scor-
ing systems such as APACHE II, SAPS, and the Sequential
Organ Failure Assessment (SOFA) score have been ex-
tensively developed and validated [4-6]. Among these
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tools, the SOFA score has gained particular importance
because it quantifies the burden of acute organ dys-
function and demonstrates a strong association with
ICU mortality across diverse critical illness syndromes
[6,7].

However, severity-of-illness scores are primarily
driven by physiological and organ dysfunction parame-
ters and may not fully capture the prognostic impact of
the clinical diagnoses and syndromic conditions pre-
sent at ICU admission [2,3]. In real-world ICU practice,
patients are rarely admitted with a single isolated diag-
nosis; instead, overlapping clinical syndromes such as
sepsis or septic shock, acute respiratory failure, acute
respiratory distress syndrome (ARDS), post-cardiac
arrest syndrome, and multiple organ dysfunction syn-
drome frequently coexist [6,8-10]. Previous investiga-
tions of ICU mortality have predominantly focused on
specific disease subgroups or treatment-related varia-
bles, including sepsis, ARDS, trauma, or cardiac arrest,
rather than systematically evaluating admission diag-
noses in heterogeneous ICU populations [3,8,9]. Asare-
sult, the independent and combined prognostic contri-
bution of admission clinical diagnoses beyond estab-
lished severity scores remains incompletely defined
[2,3].

The objective of this study was to evaluate the associ-
ation between admission clinical diagnoses and ICU
mortality in adult patients admitted to a tertiary mixed
ICU while adjusting for acute organ dysfunction severity
using the SOFA score [6]. By integrating diagnosis-based
variables with severity adjustment, we aimed to deter-
mine whether selected admission diagnoses provide ad-
ditional prognostic information beyond conventional
risk stratification tools [2,3].

The primary hypothesis of this study was that se-
lected admission clinical diagnoses contribute inde-
pendently to ICU mortality beyond the severity of acute
organ dysfunction as measured by the SOFA score. In
particular, we hypothesized that post-cardiac arrest
syndrome, sepsis, and active malignancy would remain
significant predictors of ICU mortality after multivaria-
ble adjustment [6,9].

2. Materials and Methods
2.1. Study design, setting, and ethical approval

This single-center retrospective cohort study was
conducted at a tertiary-care university hospital between
January 1, 2024 and December 31, 2025. Institutional
Ethics Committee approval was obtained (approval
number: B.30.2.ATA.0.01.00/934). The study was regis-
tered at ClinicalTrials.gov (NCT07369206). The registra-
tion was completed to enhance transparency in the con-
text of a retrospective design; the study represents a
noninterventional observational analysis. The study was
performed in accordance with the principles of the Dec-
laration of Helsinki. Due to the retrospective nature of
the study, informed consent was not obtained from par-
ticipants.

2.2. Participants: Inclusion and exclusion criteria

The inclusion criteria comprised adult patients aged
>18 years who were admitted to the ICU within the spec-
ified study period. In cases where a patient had multiple
ICU admissions during the study timeframe, only the
first ICU admission was included in the analysis to pre-
serve the assumption of independence between obser-
vations.

Exclusion criteria included ICU stays of less than 24
hours and cases with missing essential data that pre-
cluded assessment of the primary outcome. The core da-
taset consisted of demographic characteristics (age and
sex), ICU discharge status (survival or mortality), clinical
diagnoses present at admission, and clinical records en-
abling the calculation of disease severity scores, includ-
ing APACHE II, SAPS, and SOFA.

2.3. Data sources and data collection

Data were retrospectively retrieved from the hospital
information management system and ICU clinical rec-
ords. To ensure standardization, all variables were rec-
orded based on data obtained within the first 24 hours
following ICU admission. In our unit, all patients are clin-
ically evaluated by the same attending faculty member
during both daytime and nighttime periods, including
twice-daily ward rounds. Admission diagnoses are veri-
fied through these clinical evaluations in conjunction
with medical records. This standardized approach was
implemented to minimize inter-observer variability in
diagnostic classification.

2.4. Variables and operational definitions
2.4.1. Demographic variables

Age (years) and sex were recorded for all patients.
2.4.2. ICU admission characteristics

Type of ICU admission
The type of ICU admission was classified as medical,

emergency surgical, or elective surgical, in accordance

with widely accepted approaches based on the presence
and urgency of a surgical intervention prior to ICU ad-

mission [11,12].

e Medical admission: Patients admitted to the ICU pri-
marily for medical reasons, without a requirement for
a planned or performed surgical intervention prior to
or at the time of ICU admission. Typical indications in-
cluded sepsis, septic shock, ARDS or non-ARDS acute
respiratory failure, post-cardiac arrest syndrome,
and similar conditions.

e Emergency surgical admission: Patients admitted to
the ICU in an unplanned manner following an emer-
gency surgical procedure, generally performed within
24 hours of decision-making.

e Elective surgical admission: Patients admitted to the
ICU for postoperative monitoring and/or treatment
following an elective surgical procedure that had been
planned at least 24 hours in advance.
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Source of ICU admission
The source of ICU admission was categorized according

to the hospital unit from which the patient was physically

transferred to the ICU, as emergency department, hospital
ward, or operating room. This classification was adapted

from previously published ICU admission studies [13].

e Emergency department: Patients who presented to the
hospital through the emergency department and were
directly admitted to the ICU due to an ICU indication.

e Hospital ward: Patients who were hospitalized in a
clinical ward and subsequently transferred to the ICU
following clinical deterioration necessitating inten-
sive care.

e Operating room: Patients admitted to the ICU directly
from the operating room (or via the post-anesthesia
care unit) following a surgical procedure.

Requirement for Invasive Mechanical Ventilation at Ad-
mission

The requirement for invasive mechanical ventilation
(IMV) at admission was defined as admission to the ICU
while already intubated and receiving invasive mechan-
ical ventilation. This variable was recorded as a binary
outcome (yes/no).

2.4.3. Severity scores

The APACHE II, SAPS, and SOFA scores were calcu-
lated using the worst clinical and laboratory values rec-
orded during the first 24 hours following ICU admission.

2.4.4. Comorbidities

Comorbidities were defined as chronic diseases pre-
sent prior to ICU admission and were recorded as binary
variables (yes/no). The following comorbid conditions
were assessed: hypertension, diabetes mellitus, chronic
obstructive pulmonary disease (COPD), chronic kidney
disease (stage =3), congestive heart failure, and a history
of cerebrovascular events.

2.4.5. Clinical diagnoses at admission

The following clinical diagnoses were recorded as bi-
nary variables (yes/no), provided that they were pre-
sent at the time of ICU admission and documented in the
clinical records:

o Sepsis: Patients with a documented diagnosis of sep-
sis in the clinical records.

e Septic shock: Patients with a documented diagnosis of
septic shock in the clinical records.

e ARDS: Patients with a documented diagnosis of acute
respiratory distress syndrome (ARDS) in the clinical
records.

e In our ICU, diagnoses of sepsis and septic shock are
routinely established according to the Sepsis-3 defini-
tions in daily clinical practice. Because this study had
a retrospective design, the investigators did not per-
form an independent retrospective reassessment of
Sepsis-3 criteria. Instead, sepsis and septic shock di-
agnoses were recorded exactly as documented in the
clinical records by the attending ICU physicians dur-
ing routine patient care.

e Non-ARDS acute respiratory failure: Patients admit-
ted with acute hypoxemic and/or hypercapnic respir-
atory failure who did not meet the diagnostic criteria
for ARDS, including conditions such as cardiogenic
pulmonary edema, pneumonia, acute exacerbation of
COPD, pleural effusion, and similar causes.

e MODS: Patients with a documented diagnosis of mul-
tiple organ dysfunction syndrome involving more
than one organ system.

e PCAS: Patients with return of spontaneous circulation

after cardiac arrest and a documented diagnosis of
post-cardiac arrest syndrome.
In our ICU, post-cardiac arrest syndrome (PCAS) is
clinically defined in patients who achieve return of
spontaneous circulation following cardiac arrest and
subsequently require intensive care management due
to neurological, cardiovascular, or systemic complica-
tions related to global ischemia-reperfusion injury.
Because of the retrospective design of this study, ad-
ditional variables such as the type of cardiac arrest
(in-hospital or out-of-hospital), duration of arrest, or
the use of targeted temperature management were
not systematically analyzed. PCAS diagnoses were
recorded as documented in the clinical records by the
treating ICU physicians during routine clinical prac-
tice.

e C(Catastrophic neurological condition: Patients with a
clinical diagnosis consistent with severe impairment
of consciousness and/or life-threatening intracranial
pathology due to primary neurological injury, includ-
ing intracerebral hemorrhage, subarachnoid hemor-
rhage, large territorial infarction, or malignant cere-
bral edema.

e Multiple trauma: Patients with severe or multiple
traumatic injuries requiring ICU admission, such as
major thoracic trauma or trauma associated with
long-bone fractures.

e Pulmonary embolism: Patients with a documented di-
agnosis of pulmonary embolism in the clinical rec-
ords.

e Active malignancy: Patients with documentation of
active malignancy at the time of ICU admission; cases
with a history of malignancy in remission or under
post-curative follow-up were excluded from this cat-
egory.

e Neuromuscular disease: Patients with a documented
diagnosis of a neuromuscular disease in the clinical
records.

e Morbid obesity: Defined as a body mass index (BMI)
>40 kg/m? and recorded as present when docu-
mented in the clinical records.

2.5. Source of diagnoses

Because this study was conducted using a retrospec-
tive design, no retrospective diagnostic adjudication was
performed by the investigators. Clinical diagnoses pre-
sent at admission were established as part of routine ICU
practice by the attending faculty member and recorded
during patient follow-up, including twice-daily ward
rounds. The investigators coded diagnoses as binary var-
iables (present/absent) exactly as documented in the
clinical records.
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2.6. Outcome measures

The primary outcome was defined as mortality occur-
ring during the ICU stay (ICU mortality).

Secondary outcomes were ICU length of stay and ICU
discharge disposition.

ICU discharge disposition was categorized into three
groups:

e Death: Death occurring during the ICU stay.

e Transfer to hospital ward: Transfer from the ICU to
hospital wards after resolution of the need for inten-
sive care.

e Transfer to an external center: Transfer from the ICU
to another institution after clinical stabilization due to
patient/family preference or administrative/logisti-
cal reasons.

2.7. Statistical analysis

All statistical analyses were performed using data ob-
tained during the ICU stay. Distributional characteristics
of continuous variables were assessed using visual
methods (histograms and Q-Q plots) and appropriate
tests of normality. Continuous variables with a normal
distribution are presented as mean * standard deviation,
whereas non-normally distributed variables are pre-
sented as median (interquartile range, IQR). Categorical
variables are reported as counts and percentages.

Comparisons between survivors and non-survivors
were performed using Student’s t-test or the Mann-Whit-
ney U test for continuous variables, depending on distri-
bution. For categorical variables, the chi-square test or
Fisher’s exact test was used, as appropriate. For variables
with more than two categories (e.g., type of ICU admission
and source of ICU admission), the p value was reported
to reflect the overall comparison across categories.

To identify variables associated with ICU mortality,
univariable logistic regression analyses were initially

conducted. Variables with p<0.10 in univariable anal-
yses and/or those considered clinically relevant were se-
lected as candidates for multivariable analyses.

Multivariable logistic regression was performed to
evaluate independent predictors of ICU mortality. Dur-
ing model development, demographic variables, comor-
bidities, clinical diagnoses at admission, and severity-of-
illness scores were considered. Because of potential mul-
ticollinearity among severity scores, APACHE II, SAPS,
and SOFA were not entered into the model simultane-
ously. Based on clinical rationale, the SOFA score—re-
flecting the burden of acute organ dysfunction—was se-
lected as the primary severity indicator, and the main
multivariable model was constructed accordingly. Alter-
native models including other severity scores were ex-
amined as secondary analyses.

Results from logistic regression models are reported
as adjusted odds ratios (ORs) with 95% confidence in-
tervals (CIs). Model fit and collinearity among covariates
were assessed using appropriate diagnostic methods. A
two-sided p value <0.05 was considered statistically sig-
nificant.

3. Results

Between January 2024 and December 2025, a total of
1,334 adult patients admitted to the ICU were assessed
for eligibility. Of these, 12 patients were excluded due to
missing essential baseline data, 27 patients were ex-
cluded because their ICU stay was shorter than 24 hours,
and 47 patients were excluded due to readmission to the
ICU during the study period. Consequently, 1,248 pa-
tients were included in the final analysis. Among the in-
cluded patients, 485 were discharged from the ICU alive
(either transferred to a hospital ward or transferred to
an external center), whereas 763 patients died during
the ICU stay (Fig. 1).

Adult patients admitted to the intensive care unit
(January 2024 - December 2025) n = 1334

v

Excluded (n = 86)

« Patients readmitted to the intensive care
unit (n = 47)

» Patients who stayed in the ICU for less
than 24 hours (n = 27)

« Patients with missing baseline data (n = 12)

[ Included in the analysis (n = 1248) }

T

+

Survival from intensive care
(Transfer to ward or referral
to external center) (n = 485)

Included in analysis (n = 485) ’

I I

v

Intensive care mortality (n = 763)

’ Included in analysis (n = 763)

Fig. 1. Flow diagram of the research.
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Among the 1,248 patients included in the study, the
mean age was 66.9 + 16.3 years. Of these patients, 771
(61.8%) were male and 477 (38.2%) were female. The
majority of ICU admissions were for medical reasons,
with 91.7% (n = 1,144) classified as medical admissions,
whereas 5.7% (n=71) and 2.6% (n = 33) were classified
as emergency surgical and elective surgical admissions,
respectively. Regarding the source of ICU admission,
56.3% (n = 703) of patients were admitted from the
emergency department, 38.5% (n = 480) from hospital
wards, and 5.2% (n = 65) from the operating room. Hy-
pertension was the most prevalent comorbidity, present

in 50.0% (n = 624) of patients. Other common comorbid-
ities included diabetes mellitus in 30.6% (n = 382),
chronic obstructive pulmonary disease in 21.4% (n =
267), congestive heart failure in 19.0% (n = 237), a his-
tory of cerebrovascular events in 17.8% (n = 222), and
chronic kidney disease (stage =3) in 11.7% (n = 146).
Nearly half of the patients required invasive mechanical
ventilation at admission, with 49.8% (n = 621) admitted
while intubated. The mean severity-of-illness scores
were 25.0 + 8.8 for APACHE 11, 54.4 + 18.5 for SAPS, and
6.8 * 3.3 for SOFA. The mean ICU length of stay was 9.3
*14.2 days (Table 1).

Table 1. Demographic and clinical characteristics of the study population (n = 1,248).

Variable Value
Number of patients 1,248
Age, years 66.9 +£16.3
Sex

Male 771 (61.8%)

Female 477 (38.2%)
Type of ICU admission

Medical 1,144 (91.7%)

Emergency surgical
Elective surgical
Source of ICU admission
Emergency department
Hospital ward
Operating room
Comorbidities
Hypertension
Diabetes mellitus
COPD
Chronic kidney disease
Congestive heart failure

History of cerebrovascular events

Requirement for invasive mechanical ventilation at admission

APACHE Il score

SAPS score

SOFA score

ICU length of stay, days

71 (5.7%)
33 (2.6%)

703 (56.3%)
480 (38.5%)
65 (5.2%)

624 (50.0%)
382 (30.6%)
267 (21.4%)
146 (11.7%)
237 (19.0%)
222 (17.8%)
621 (49.8%)
250+88
544 +18.5
6.8+3.3
93+142

Note: Continuous variables are presented as mean * standard deviation, and categorical variables are presented as n (%).

Abbreviations: ICU, intensive care unit; APACHE II, Acute Physiology and Chronic Health Evaluation II; SAPS, Simplified Acute Physiology Score;

SOFA, Sequential Organ Failure Assessment; COPD, chronic obstructive pulmonary disease. Chronic kidney disease was defined as stage =3.

Non-survivors were significantly older than survi-
vors [median (IQR): 72.0 (61.0-80.0) vs. 65.0 (53.0-
76.0); p<0.001]. Severity-of-illness scores were mark-
edly higher in the non-survivor group; APACHE II, SAPS,
and SOFA scores were 28.0 (22.0-33.0), 61.0 (48.0-
72.0), and 8.0 (5.0-10.0), respectively, among non-sur-
vivors, compared with 20.0 (16.0-25.0), 44.0 (33.0-
55.0), and 5.0 (3.0-7.0) among survivors (all compari-
sons p<0.001). There was no significant difference in
ICU length of stay between groups [median (IQR): 5.0
(2.0-12.0) vs. 4.0 (2.0-8.0); p=0.237]. The distribution
of male sex was similar between survivors and non-sur-
vivors (p=0.799). With respect to comorbidities, hyper-
tension, diabetes mellitus, congestive heart failure, and
a history of cerebrovascular events were significantly

more common among non-survivors (p=0.002, p=0.001,
p=0.003, and p<0.001, respectively), whereas the prev-
alence of chronic obstructive pulmonary disease and
chronic kidney disease (stage 23) did not differ signifi-
cantly between groups (p=1.000 and p=0.339, respec-
tively). The proportion of patients requiring invasive
mechanical ventilation at admission was higher among
non-survivors than survivors (53.2% vs. 44.3%;
p=0.003). The distribution of both type of ICU admission
and source of ICU admission also differed significantly
between groups (both p<0.001). While the proportion
of medical admissions was higher among non-survivors,
elective surgical admissions and admissions from the
operating room were more frequent among survivors
(Table 2).



Yilmaz et al. / Challenge Journal of Perioperative Medicine (2026) 4(2) 42-52 47

Table 2. Comparison of survivors and non-survivors.

Variable Survivors (n = 485) Non-survivors (n=763) p value
Age, years 65.0 (53.0-76.0) 72.0 (61.0-80.0) <0.001
APACHE II score 20.0 (16.0-25.0) 28.0 (22.0-33.0) <0.001
SAPS score 44.0 (33.0-55.0) 61.0 (48.0-72.0) <0.001
SOFA score 5.0 (3.0-7.0) 8.0 (5.0-10.0) <0.001
ICU length of stay, days 4.0 (2.0-8.0) 5.0 (2.0-12.0) 0.237
Male sex 297 (61.2%) 474 (62.1%) 0.799
Hypertension 215 (44.3%) 409 (53.6%) 0.002
Diabetes mellitus 122 (25.2%) 260 (34.1%) 0.001
COPD 104 (21.4%) 163 (21.4%) 1.000
Chronic kidney disease (stage 23) 51 (10.5%) 95 (12.5%) 0.339
Congestive heart failure 72 (14.8%) 165 (21.6%) 0.003
History of cerebrovascular events 62 (12.8%) 160 (21.0%) <0.001
Requirement for invasive mechanical ventilation at admission 215 (44.3%) 406 (53.2%) 0.003
Type of ICU admission <0.001

Medical 420 (86.6%) 724 (94.9%)

Emergency surgical 38 (7.8%) 33 (4.3%)

Elective surgical 27 (5.6%) 6 (0.8%)
Source of ICU admission <0.001

Emergency department
Hospital ward

Operating room

376 (49.3%)
372 (48.8%)
15 (2.0%)

327 (67.4%)
108 (22.3%)
50 (10.3%)

Note: Continuous variables are presented as median (interquartile range, IQR) because they were not normally distributed and were compared

using the Mann-Whitney U test. Categorical variables are presented as n (%) and were compared using the chi-square test. For variables with more

than two categories (type of ICU admission and source of ICU admission), the p value represents the overall comparison across categories. A p

value <0.05 was considered statistically significant.

Abbreviations: ICU, intensive care unit; APACHE II, Acute Physiology and Chronic Health Evaluation II; COPD, Chronic obstructive pulmonary dis-

ease; SAPS, Simplified Acute Physiology Score; SOFA, Sequential Organ Failure Assessment.

When the association between clinical diagnoses at
admission and ICU mortality was evaluated, the pres-
ence of sepsis and septic shock was significantly more
frequent among non-survivors than survivors. Sepsis
was observed in 31.1% of non-survivors compared with
13.8% of survivors (p<0.001). Similarly, septic shock
was present in 10.9% of non-survivors versus 3.3% of
survivors (p<0.001). There was no significant difference
between groups in the prevalence of ARDS (p=0.231),
whereas non-ARDS acute respiratory failure was more
common among non-survivors (63.4% vs. 56.3%;
p=0.014). The prevalence of MODS and PCAS was mark-
edly higher in non-survivors than survivors (12.3% vs.
3.5% and 41.0% vs. 8.5%, respectively; both p<0.001).
Catastrophic neurological condition was also more fre-
quent in the non-survivor group (27.9% vs. 21.6%;
p=0.016). In contrast, multiple trauma was more com-
mon among survivors than non-survivors (8.0% vs.
3.7%; p=0.001). Pulmonary embolism was also more fre-
quentamong survivors (11.8% vs. 7.5%; p=0.014). Addi-
tionally, the presence of active malignancy and neuro-
muscular disease was significantly higher in non-survi-
vors compared with survivors (21.1% vs. 12.8%;
p<0.001 and 6.4% vs. 2.5%; p=0.003, respectively). No
significant difference was observed for morbid obesity
(p=0.239) (Table 3).

Variables associated with ICU mortality were evalu-
ated using univariable logistic regression analysis. In-
creasing age was associated with a higher likelihood of

mortality (OR 1.03; 95% CI 1.02-1.03; p<0.001). Among
comorbidities, hypertension (OR 1.45; 95% CI 1.15-
1.82; p=0.001), diabetes mellitus (OR 1.54; 95% CI
1.19-1.98; p<0.001), chronic kidney disease (OR 1.87;
95% CI 1.27-2.74; p=0.002), congestive heart failure
(OR 1.62; 95% CI 1.20-2.20; p=0.002), and a history of
cerebrovascular events (OR 1.81; 95% CI 1.32-2.49;
p<0.001) were significantly associated with mortality,
whereas the presence of chronic obstructive pulmonary
disease was not (OR 1.00; p=0.973). The requirement
for invasive mechanical ventilation at admission (ad-
mission while intubated) was significantly associated
with increased mortality (OR 1.43; 95% CI 1.14-1.80;
p=0.002). Severity-of-illness scores showed a strong
association with mortality; increases in APACHE II (OR
1.12; 95% CI 1.10-1.14; p<0.001), SAPS (OR 1.06; 95%
CI 1.05-1.06; p<0.001), and SOFA (OR 1.38; 95% CI
1.31-1.45; p<0.001) scores were each associated with
higher odds of mortality on a per-point basis. When
clinical diagnoses at admission were examined, sepsis
(OR 2.81;95% CI 2.08-3.79; p<0.001), septic shock (OR
3.58; 95% CI 2.07-6.19; p<0.001), non-ARDS acute res-
piratory failure (OR 1.35; 95% CI 1.07-1.70; p=0.012),
multiple organ dysfunction syndrome (MODS) (OR
3.87; 95% CI 2.28-6.57; p<0.001), post-cardiac arrest
syndrome (PCAS) (OR 7.53; 95% CI 5.30-10.70;
p<0.001), catastrophic neurological condition (OR
1.40; 95% CI 1.07-1.83; p=0.013), active malignancy
(OR 1.82; 95% CI 1.33-2.51; p<0.001), and neuromas-
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cular disease (OR 2.71; 95% CI 1.42-5.14; p=0.002) 95% CI 0.41-0.89; p=0.011) were associated with
were significantly associated with increased mortality. lower odds of mortality. ARDS (p=0.171) and morbid
In contrast, multiple trauma (OR 0.44; 95% CI 0.26- obesity (p=0.159) were not significantly associated with
0.72; p=0.001) and pulmonary embolism (OR 0.61; ICU mortality (Table 4).

Table 3. Association between clinical diagnoses at admission and ICU mortality.

Clinical diagnosis Total (n = 1,248) Survivors (n = 485) Non-survivors (n=763) p value
Sepsis 304 (24.4%) 67 (13.8%) 237 (31.1%) <0.001
Septic shock 99 (7.9%) 16 (3.3%) 83 (10.9%) <0.001
ARDS 30 (2.4%) 8 (1.6%) 22 (2.9%) 0.231
Non-ARDS acute respiratory failure 757 (60.7%) 273 (56.3%) 484 (63.4%) 0.014
MODS 111 (8.9%) 17 (3.5%) 94 (12.3%) <0.001
PCAS 354 (28.4%) 41 (8.5%) 313 (41.0%) <0.001
Catastrophic neurological condition 318 (25.5%) 105 (21.6%) 213 (27.9%) 0.016
Multiple trauma 67 (5.4%) 39 (8.0%) 28 (3.7%) 0.001
Pulmonary embolism 114 (9.1%) 57 (11.8%) 57 (7.5%) 0.014
Active malignancy 223 (17.9%) 62 (12.8%) 161 (21.1%) <0.001
Neuromuscular disease 61 (4.9%) 12 (2.5%) 49 (6.4%) 0.003
Morbid obesity 16 (1.3%) 9 (1.9%) 7 (0.9%) 0.239

Note: Data are presented as n (%). Comparisons between survivors and non-survivors were performed using the chi-square test. A p value <0.05
was considered statistically significant.

Abbreviations: ARDS, acute respiratory distress syndrome; MODS, multiple organ dysfunction syndrome; PCAS, post-cardiac arrest syndrome;
ICU, intensive care unit.

Table 4. Univariable logistic regression analysis for ICU mortality.

Variable OR 95% CI p value
Age, years 1.03 1.02-1.03 <0.001
Hypertension 1.45 1.15-1.82 0.001
Diabetes mellitus 1.54 1.19-1.98 <0.001
COPD 1.00 0.75-1.31 0.973
Chronic kidney disease (stage 23) 1.87 1.27-2.74 0.002
Congestive heart failure 1.62 1.20-2.20 0.002
History of cerebrovascular events 1.81 1.32-2.49 <0.001
Requirement for invasive mechanical ventilation at admission 1.43 1.14-1.80 0.002
APACHE II score (per point) 1.12 1.10-1.14 <0.001
SAPS score (per point) 1.06 1.05-1.06 <0.001
SOFA score (per point) 1.38 1.31-1.45 <0.001
Sepsis 2.81 2.08-3.79 <0.001
Septic shock 3.58 2.07-6.19 <0.001
ARDS 1.77 0.78-4.01 0.171
Non-ARDS acute respiratory failure 1.35 1.07-1.70 0.012
MODS 3.87 2.28-6.57 <0.001
PCAS 7.53 5.30-10.70 <0.001
Catastrophic neurological condition 1.40 1.07-1.83 0.013
Multiple trauma 0.44 0.26-0.72 0.001
Pulmonary embolism 0.61 0.41-0.89 0.011
Active malignancy 1.82 1.33-2.51 <0.001
Neuromuscular disease 2.71 1.42-5.14 0.002
Morbid obesity 0.49 0.18-1.32 0.159

Note: Results are presented as odds ratios (ORs) with 95% confidence intervals (Cls). A p value <0.05 was considered statistically significant. For
APACHE II, SAPS, and SOFA scores, ORs represent the effect per one-point increase. An OR >1 indicates an increased likelihood of ICU mortality,
whereas an OR <1 indicates a decreased likelihood.

Abbreviations: ICU, intensive care unit; OR, odds ratio; CI, confidence interval; APACHE 1], Acute Physiology and Chronic Health Evaluation II; COPD,
Chronic obstructive pulmonary disease; SAPS, Simplified Acute Physiology Score; SOFA, Sequential Organ Failure Assessment; ARDS, acute respir-
atory distress syndrome; MODS, multiple organ dysfunction syndrome; PCAS, post-cardiac arrest syndrome.
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Independent predictors of ICU mortality were evalu-
ated using a multivariable logistic regression model that
included the SOFA score as the severity-of-illness indica-
tor. In this model, age (adjusted OR 1.02; 95% CI 1.02-
1.03; p<0.001) and the SOFA score (per point; adjusted
OR 1.33; 95% CI 1.25-1.41; p<0.001) were inde-
pendently associated with mortality. The presence of
post-cardiac arrest syndrome (PCAS) was associated
with a marked increase in the odds of mortality (ad-

justed OR 6.21;95% CI 4.17-9.23; p<0.001). Sepsis atad-
mission (adjusted OR 1.73; 95% CI 1.15-2.59; p=0.008)
and active malignancy (adjusted OR 1.69; 95% CI 1.17-
2.44; p=0.005) remained independently associated with
ICU mortality after adjustment for the SOFA score. Alt-
hough neuromuscular disease showed a trend toward
higher mortality, this association did not reach statistical
significance (adjusted OR 2.01; 95% CI 0.90-4.50;
p=0.089) (Table 5).

Table 5. Multivariable logistic regression analysis for ICU mortality (primary SOFA-based model).

Variable Adjusted OR 95% CI p value
Age, years 1.02 1.02-1.03 <0.001
SOFA score (per point) 1.33 1.25-1.41 <0.001
PCAS 6.21 4.17-9.23 <0.001
Sepsis 1.73 1.15-2.59 0.008
Active malignancy 1.69 1.17-2.44 0.005
Neuromuscular disease 2.01 0.90-4.50 0.089

Note: Results are presented as adjusted odds ratios (ORs) with 95% confidence intervals (Cls). The SOFA score was used as the
severity-of-illness indicator in the model, and the OR for SOFA represents the effect per one-point increase. A p value <0.05 was

considered statistically significant.

Abbreviations: ICU, intensive care unit; OR, odds ratio; CI, confidence interval; SOFA, Sequential Organ Failure Assessment; PCAS,

post-cardiac arrest syndrome.

4. Discussion

In this retrospective cohort study, the independent
predictors of ICU mortality were evaluated using a SOFA-
based multivariable model, in which age, SOFA score,
post-cardiac arrest syndrome (PCAS), sepsis, and active
malignancy were found to be independently associated
with mortality. These findings suggest that ICU mortality
is shaped not only by “acute physiological derangement”
but also by the additional prognostic burden imposed by
certain clinical conditions present at admission [14].

The strong and independent association between the
SOFA score and mortality is consistent with the ability of
SOFA to quantitatively reflect the burden of organ dys-
function and its widespread acceptance as a predictor of
ICU outcomes [7]. Moreover, the use of SOFA for clinical
operationalization within the sepsis spectrum—such as
the definition of organ dysfunction by an increase in
SOFA score in Sepsis-3—provides a conceptual frame-
work supporting its prognostic relevance [15]. Previous
studies have reported that SOFA demonstrates compara-
ble or, in certain contexts, superior discriminative per-
formance relative to APACHE II, and that dynamic or se-
rial SOFA assessments may further enhance prognostic
accuracy [7,16].

The independent association between age and mor-
tality may be explained by reduced physiological reserve
and diminished tolerance to the stress of critical illness
in older patients [14]. This finding aligns with the pre-
vailing view that age in ICU outcome assessment repre-
sents not only a surrogate for comorbidity burden but
also a determinant influencing the response to acute
pathological processes [7].

The persistence of PCAS as one of the strongest pre-
dictors in the multivariable model is consistent with the
well-recognized high mortality risk associated with

post-cardiac arrest syndrome, which encompasses hy-
poxic-ischemic brain injury, myocardial dysfunction, and
a systemic ischemia-reperfusion response [9,17]. In hos-
pitalized cardiac arrest populations, survival to dis-
charge has been reported in the range of approximately
50-60% in most studies, underscoring the generally
poor outcomes observed in patients with PCAS [18,19].
Furthermore, prior investigations have shown that SOFA
scores are associated with prognosis in PCAS and that
their combined use with biomarkers may improve prog-
nostic performance [20].

The finding that sepsis remained independently asso-
ciated with mortality after adjustment for the SOFA score
suggests that sepsis represents not merely a “static” re-
flection of existing organ dysfunction but rather a “dy-
namic” clinical syndrome that predisposes to ongoing or-
gan failure and subsequent complications [15].

The independent association between active malig-
nancy and mortality is consistent with the notion that
malignancy-related immunosuppression, increased sus-
ceptibility to infection, and potential limitations in ther-
apeutic intensity may aggravate the course of critical ill-
ness [21]. Systematic reviews demonstrating worse ICU
outcomes among oncology patients—particularly in the
presence of sepsis or septic shock—provide further sup-
port for this observation [22].

Although neuromuscular disease showed a trend to-
ward increased mortality, this association did not reach
statistical significance, which may be related to limita-
tions in sample size and diagnostic heterogeneity within
this subgroup [7].

In secondary analyses, the observation that APACHE
I1, SAPS, and SOFA scores were higher among non-survi-
vors is consistent with the existing literature supporting
the utility of ICU severity scores for mortality discrimi-
nation [16,23]. However, the use of a single severity
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score (SOFA) in the multivariable model reduces overlap
among scoring systems and contributes to a more parsi-
monious and interpretable model [14].

In the univariable analysis, multiple trauma and pul-
monary embolism were associated with odds ratios be-
low unity, which may reflect the fact that these diagnoses
can represent more “reversible” clinical conditions in
certain centers, as well as differences in patient profiles
such as age and physiological reserve [23,24]. In trauma
populations, ICU outcomes have been shown to be
closely related to age, comorbidity burden, and injury se-
verity, with higher survival rates observed among
younger and less comorbid patients [23,24]. In pulmo-
nary embolism, ICU mortality has been reported to vary
widely and to differ substantially according to risk pro-
file (e.g., massive vs. submassive PE, vasopressor re-
quirement), rendering the interpretation of univariable
odds ratios inherently cautious [25]. Additionally, these
findings may also reflect center-specific patient selection
patterns and referral policies. In some tertiary care set-
tings, trauma and pulmonary embolism patients admit-
ted to the ICU may represent relatively stabilized cases
transferred for monitoring or specialized management,
which could contribute to lower observed mortality
risks in univariable analyses.

The lack of a significant association between ARDS
and mortality in this cohort may be attributable to its rel-
atively low prevalence, limited statistical power, and the
heterogeneity of ARDS definitions and management
strategies [7]. Similarly, the absence of a significant as-
sociation for morbid obesity may be explained by the fre-
quently debated “obesity paradox” in critical care litera-
ture, as well as the limited number of affected cases,
which constrains statistical power [7].

Overall, this study demonstrates that even after ad-
justment with the SOFA score in a heterogeneous ICU
population, sepsis and active malignancy continue to
contribute independently to mortality risk, highlighting
the importance of a diagnosis-based approach in early
risk stratification [22]. In addition, the high-risk profile
of patients with PCAS underscores the need for system-
atic consideration of neurological prognosis and post-
cardiac arrest syndrome components alongside organ
dysfunction scores [9,18].

5. Clinical Implications

The findings of this study may have important impli-
cations for early risk stratification in critically ill pa-
tients. While severity-of-illness scores such as SOFA re-
main central tools for prognostic assessment in the ICU,
our results suggest that certain admission clinical diag-
noses provide additional prognostic information beyond
organ dysfunction severity. In particular, the strong as-
sociation of post-cardiac arrest syndrome, sepsis, and
active malignancy with ICU mortality highlights the im-
portance of integrating diagnosis-based clinical context
into early prognostic evaluation. Recognizing these high-
risk diagnostic categories at ICU admission may assist
clinicians in identifying patients who require closer
monitoring, early multidisciplinary management, and
more individualized treatment strategies. Future studies

may further explore how combining severity scores with
diagnosis-based risk models could improve prognostic
accuracy and clinical decision-making in critically ill
populations.

Integration of diagnosis-based risk stratification into
clinical practice may offer several practical advantages
in ICU settings. For example, early recognition of high-
risk diagnostic categories such as post-cardiac arrest
syndrome, sepsis, and active malignancy may support
triage decisions, assist in prioritizing ICU resources, and
facilitate earlier multidisciplinary evaluation, including
neurological prognostication and palliative care consul-
tation when appropriate. From a systems perspective,
incorporating diagnosis-based information alongside
physiological severity scores may also improve resource
planning in high-demand ICU environments.

In addition, the findings of this study may contribute
to the future development of more comprehensive prog-
nostic models. Current ICU risk prediction tools primar-
ily rely on physiological variables and organ dysfunction
scores. Our results suggest that selected admission diag-
noses may provide complementary prognostic infor-
mation. Future prospective studies integrating diagno-
sis-based variables with established severity scores may
enable the development of hybrid risk prediction models
with improved prognostic accuracy for heterogeneous
ICU populations.

6. Study Limitations

This study has several limitations. First, the retro-
spective, single-center design may limit the generaliza-
bility of the findings. Due to the retrospective nature of
the study, residual confounding cannot be completely
excluded because of unrecorded or missing variables.
Treatment-related factors potentially associated with
ICU mortality (e.g., vasopressor doses, mechanical venti-
lation parameters, details of renal replacement therapy,
or components of goal-directed sepsis management)
were not included in the analyses, which may have pre-
cluded a comprehensive assessment of certain clinical
effects. Another important limitation relates to the ex-
clusion of several treatment-related variables that may
influence ICU outcomes, including vasopressor use, me-
chanical ventilation parameters, renal replacement ther-
apy, and components of goal-directed sepsis therapy.
These variables were not included in the multivariable
model primarily because the aim of the present study
was to evaluate the prognostic contribution of admission
clinical diagnoses independently of treatment-related
interventions. Many of these variables represent down-
stream consequences of disease severity or therapeutic
responses occurring after ICU admission and may there-
fore act as intermediate variables in the causal pathway
between the underlying condition and mortality. Includ-
ing such variables in the regression model could poten-
tially lead to overadjustment or obscure the independent
association between admission diagnoses and ICU mor-
tality. Future prospective studies incorporating detailed
treatment-related variables may provide additional in-
sights into their interaction with diagnosis-based risk
stratification.
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Similarly, diagnoses of sepsis and septic shock were
based on clinical documentation, and the source of in-
fection and microbiological data were not analyzed in
detail. The use of a single severity score (SOFA) as the
severity-of-illness indicator was an intentional method-
ological choice; however, this approach may have pre-
vented additional prognostic information provided by
alternative scores such as APACHE Il or SAPS from being
reflected in the model. Nevertheless, selecting a parsi-
monious model to reduce collinearity among severity
scores is a widely accepted approach that improves the
interpretability of multivariable analyses. Finally, the
limited sample size for certain clinical conditions, in-
cluding neuromuscular disease, ARDS, and morbid obe-
sity, may have reduced statistical power and hindered
the detection of potential associations for these varia-
bles.

7. Conclusions

In this study, conducted in a heterogeneous ICU pop-
ulation, age, post-cardiac arrest syndrome (PCAS), sep-
sis, and active malignancy were independently associ-
ated with ICU mortality, even after adjustment using the
SOFA score. These findings indicate that ICU mortality is
determined not only by the severity of acute organ dys-
function but also by the additional prognostic burden of
certain clinical diagnoses present at admission. In partic-
ular, the observation that mortality risk in patients with
PCAS remained high independent of the SOFA score
highlights the importance of early neurological assess-
ment and prognosis-oriented clinical decision-making in
this subgroup. The independent prognostic impact of
sepsis and active malignancy further supports the need
for early risk stratification and individualized treatment
strategies in these patients.

Overall, consideration of specific clinical diagnoses at
admission in addition to SOFA-based assessment may
improve the prediction of mortality risk in ICU patients.
This approach may serve as a basis for future prospec-
tive, multicenter studies and facilitate the development
of more targeted risk models to guide patient manage-
ment in the ICU.
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