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Abstract

Background: Intensive Care Units (ICUs) provide critical support for patients after major surgery or
acute abdominal conditions. Despite medical advances, mortality remains high in surgical ICU
patients. This study aimed to identify clinical and biochemical predictors of mortality in surgical
patients admitted to a tertiary ICU. Methods: We conducted a retrospective case-control study on
231 adult general surgery patients admitted to a tertiary anesthesia ICU between January 2018 and
December 2023. Patients under 18 or who underwent solid organ transplantation were excluded.
Data collected included demographic, clinical, and laboratory parameters such as Glasgow Coma
Scale (GCS), APACHE II, SOFA, HALP scores, neutrophil/lymphocyte ratio (NLR), CRP/albumin
ratio, and others. Patients were divided into mortality and survival groups, with subgroup analyses
for malignancy, sepsis, and trauma. ROC and Cox regression analyses identified mortality predictors.
Results: The ICU mortality rate was 64.9%. Significant predictors included age >58 (OR 4.56), BMI
>30 (OR 7.62), mean arterial pressure <70 mmHg (OR 1.66), serum albumin <21.3 g/L (OR 1.5),
APACHE II >18.5 (OR 2.42), and SOFA >9.5 (OR 2.68). Mortality was significantly associated with
lower GCS, prolonged ventilation, inotropic support, and notably, a significantly elevated
CRP/albumin ratio in the mortality group (p=0.024). Other inflammatory markers showed no
significant difference. Predictive factors varied among subgroups. Conclusion: Older age, obesity,
hypotension, hypoalbuminemia, and high severity scores independently predict mortality in surgical
ICU patients. Early risk identification may enhance management and improve outcomes in this
population.

Keywords: mnflammatory biomarkers; mortality predictors; prognostic scoring systems; surgical
critical care

Introduction

Intensive Care Units (ICUs) are specialized units where advanced life-support systems are
utilized to monitor and treat patients with critical health conditions [1]. After major and specialized
surgeries in general surgery or due to conditions such as acute mesenteric ischemia, intra-abdominal
sepsis, severe pancreatitis, or trauma, patients often require monitoring in tertiary-level intensive care
units. Therefore, general surgery and ICU services work closely together. Worldwide, approximately
310 million surgical procedures are performed annually. Around 7 million patients experience
serious perioperative morbidity, and about 0.5% of surgeries result in mortality [2,3]. Advances in
surgical techniques and postoperative care have allowed more complex surgeries to be performed,
increasing the frequency of interventions in patients with severe health problems [4,5].

Septic shock and cardiogenic shock have been reported as leading causes of mortality in surgical
ICU patients. Scoring systems such as APACHE, SAPS, and SOFA have been developed to predict
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mortality. Despite certain limitations, these scoring systems are widely used in clinical practice.
Beyond scoring systems, factors such as low Glasgow Coma Scale (GCS) score (<9), prolonged
mechanical ventilation, inotropic support, lactic acidosis, massive transfusion, presence of
comorbidities, hypoalbuminemia, emergency surgical interventions, and advanced age have been
reported to be associated with mortality in surgical ICUs [6,7]. Literature data specific to tertiary ICUs
mainly investigate mortality-related factors in cardiovascular and neurosurgical patients. Reported
mortality rates for ICU patients range between 20.5% and 43%, with the most common causes of
death being sepsis, cardiopulmonary arrest, pneumonia, and malignant arrhythmias. Factors
affecting mortality in general surgery-related pathologies requiring intensive care have not been
sufficiently addressed.

Methods

Study Design and Ethical Approval

This retrospective case-control study was approved by the .... University Medical Research
Ethics Committee on May 23, 2024 (Approval No: 24-5.1T/25).

This retrospective study was approved by the institutional ethics committee. Due to the
retrospective nature of the study and the critical condition of many patients (including those who
were intubated), obtaining informed consent was waived by the ethics committee.

Study Population and Inclusion Criteria

Patients aged 18 years and older with a history of general surgery-related pathology who were
transferred from the General Surgery Clinic of .... University Faculty of Medicine Hospital to the
tertiary Anesthesia Intensive Care Unit between January 2018 and December 2023 were included.
Patients who had undergone solid organ transplantation (liver or kidney) were excluded due to
differing clinical courses and prognostic outcomes. Patients admitted to the anesthesia ICU from
other clinics or for non-general surgery-related pathologies and those under 18 years old were also
excluded.

Data Collection

Demographic data, clinical status, vital signs at ICU admission, laboratory parameters, and
scoring systems (SOFA, APACHE II, GCS) were retrospectively collected from electronic and
physical patient records. All data were recorded using a standardized case form and transferred to
an Excel spreadsheet.

Patients were divided into two groups based on mortality during ICU stay: the mortality group
and the non-mortality group (discharged patients). Clinical, laboratory, and scoring parameters were
compared between these groups. Demographic and descriptive parameters including age, sex, body
mass index (BML weight in kg/height in m?), comorbidities, diagnosis, vital signs (blood pressure,
pulse, urine output), respiratory support type (spontaneous breathing, oxygen mask, orotracheal
intubation, tracheostomy), Glasgow Coma Scale (GCS), APACHE II, SOFA, HALP scores,
neutrophil/lymphocyte ratio, neutrophil/platelet ratio, CRP/albumin ratio, platelet/lymphocyte ratio,
need for inotropes, hemodialysis, transfusion requirements, and discharge status (alive or deceased)
were evaluated. Subgroup analyses based on etiology (malignancy, sepsis, trauma) were performed
to assess factors affecting mortality.

Statistical Analysis

Data were analyzed using SPSS version 29.0 (SPSS Inc., Chicago, IL, USA). Descriptive statistics
were presented as number (n) and percentage (%) for categorical variables, and mean + standard
deviation for normally distributed continuous variables. A 95% confidence interval was used, with
p-values < 0.05 considered statistically significant. Normality of continuous data was assessed using
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Kolmogorov-Smirnov and Shapiro-Wilk tests. Normally distributed continuous variables were
compared between groups using Student’s t-test or One-Way ANOVA, while non-normally
distributed data were analyzed using Mann-Whitney U and Kruskal-Wallis tests. Categorical
variables were compared with the Chi-square test; Spearman’s correlation was applied when
appropriate. Survival analysis was conducted using Kaplan-Meier methods. For parameters showing
significant differences between groups, cut-off values were identified via ROC curve analysis.
Parameters with area under the curve (AUC) greater than 65% and significant p-values were further
evaluated using the Youden index to determine optimal cut-off points. Patients were then
dichotomized based on these cut-offs. Cox regression analysis was performed to evaluate the
combined effect of these parameters on survival.

Results

Between January 2018 and December 2023, 259 patients transferred from the General Surgery
Clinic to the Anesthesia Intensive Care Unit were screened. Sixteen patients with liver transplants,
two with kidney transplants, and ten patients with missing data were excluded. A total of 231 patients
were included, of whom 90 (39%) were female and 141 (61%) were male. The mean age was 59.49 +
18.43 years, and the mean BMI was 28.85 + 6.04. At ICU admission, 74.02% of patients had at least
one comorbidity.

The primary diagnoses included gastrointestinal perforation in 57 patients (24.7%), mesenteric
vascular disease in 19 (8.2%), mechanical bowel obstruction in 35 (15.2%), acute biliopancreatic
infections (pancreatitis, cholecystitis, cholangitis) in 18 (7.8 %), trauma in 44 (19%), necrotizing fasciitis
in 5 (2.2%), gastrointestinal bleeding in 11 (4.8%), and elective cancer surgery requiring postoperative
ICU care in 42 (18.2%). Among these patients, 150 (64.9%) died during ICU stay, while 81 (35.1%)
were discharged alive. The ICU mortality rate for general surgery patients was 64.9%. The mean
length of ICU stay was 11.38 + 16.59 days . No significant differences were found between mortality
and non-mortality groups in inflammatory indices including neutrophil/lymphocyte ratio,
platelet/lymphocyte ratio, neutrophil/platelet ratio, and HALP score (p=0.064, p=0.947, p=0.129,
p=0.072, respectively). However, the CRP/albumin ratio was significantly higher in the mortality
group (p=0.024). Decreased GCS scores at ICU admission were associated with mortality, while
higher SOFA and APACHE II scores were significantly higher in the mortality group (p<0.001) (Table
1).

Table 1. Comparison of Inflammatory Biomarkers and Clinical Severity Scores Between Survivors and Non-

Survivors.
Parameter Non-Survivors (n = Survivors (n = 81) value
150) Mean + SD Mean + SD P
Inflammatory Markers
Neutrophil/Lymphocyte
Ratio (NLR) 8.67 +6.46 6.93+7.77 0.064
Platelet/Lymphocyte Ratio ), 1 , 59529 157.95 + 141.42 0.947
(PLR)
Neutrophil/Platelet Ratio
(NPR) 0.094 + 0.200 0.064 + 0.055 0.129
HALP Score 26.49 + 46.02 25.56 +21.65 0.072
CRP/Albumin Ratio 9.02+17.93 6.28 + 6.38 0.024
Clinical Severity Scores
Glasgow Coma Scale
7.85+3.74 10.70 + 3.66 <0.001
(GCS)
SOFA Score 8.21 +4.08 5.23 +3.03 <0.001
APACHE II Score 23.96 £9.02 14.03 +7.43 <0.001

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202508.1539.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 August 2025 d0i:10.20944/preprints202508.1539.v1

4 of 10

Footnotes: NLR: Neutrophil/Lymphocyte Ratio, PLR: Platelet/Lymphocyte Ratio, NPR: Neutrophil/Platelet
Ratio, CRP: C-reactive protein, SD: Standard deviation.

Malignancy Group

Among 231 patients, 44 had a diagnosis of malignancy. Of these, 30 (68.18%) died, and 14
(31.81%) were discharged alive. Significant differences between mortality groups were found for
APACHE 1II, HALP score, CRP/albumin ratio, neutrophil/lymphocyte ratio (NLR), and
thrombocyte/lymphocyte ratio (TLR) (p=0.002, p=0.001, p=0.047, p=0.008, p=0.003, respectively)
(Table 2).

Table 2. Comparison of Inflammatory Indices and Scoring Systems According to Mortality Status in the

Malignancy Subgroup.

Parameter Non-Survivors (n =30) Survivors (n=14) alu
ete Mean = SD Mean = SD p-vatue

APACHE II Score 23.63+7.42 15.28 + 8.97 0.002

SOFA Score 7.33+4.57 5.50+2.90 0.329

Neutrophil/Lymphocyte

Ratio (NLR) 12.64 + 8.34 6.50 +4.15 0.008

Platelet/Lymphocyte Ratio | 5, g | 515 ¢ 273.89 + 185.24 0.003

(PLR)

Neutrophil/Platelet Ratio ) 105, , 196 0.061 + 0.041 0.338

(NPR)

HALP Score 35.12 + 34.66 14.10 + 13.27 0.001

CRP/Albumin Ratio 10.23 + 6.39 7.22 +595 0.047

Footnotes: NLR: Neutrophil/Lymphocyte Ratio. PLR: Platelet/Lymphocyte Ratio. NPR: Neutrophil/Platelet
Ratio. CRP: C-reactive protein. SD: Standard deviation.

Sepsis Group

Sepsis was present in 134 patients (58.01%) due to diagnoses such as gastrointestinal perforation,
mesenteric vascular disease, mechanical bowel obstruction, biliopancreatic infections, or necrotizing
fasciitis. Among these, the mortality group had a higher mean BMI (30.33 + 6.88) compared to the
non-mortality group (27.13 + 5.54) (p<0.05). Significant differences were observed between groups for
APACHE 1II, SOFA, and thrombocyte/lymphocyte ratio (p<0.001, p=0.001, p=0.036 respectively).
Other parameters showed no significant differences (Table 3).

Table 3. Comparison of inflammatory indices and scoring systems according to mortality status in the sepsis

subgroup.
Non-survivors Survivors
Parameter (n =100) (n=34) p-value
Mean * SD Mean * SD
APACHE II Score 24.27 +9.48 14.17 +8.02 <0.001*
SOFA Score 8.23 +4.07 5.61 +3.41 0.001*
Neutrophil/Lymphocyte
Ratio (NLR) 9.82+7.22 8.17£5.79 0.348
Platelet/Lymphocyte N
Ratio (PLR) 188.68 + 206.24 232.34 +£170.54 0.036
Neutrophil/Platelet
.098 +0.24 .056 + 0. 1
Ratio (NPR) 0.098 +0.248 0.056 + 0.053 0.130
HALP Score 28.50 + 54.01 19.67 +18.17 0.638
CRP/Albumin Ratio 8.38 £5.92 8.79 £ 6.37 0.874

*Statistically significant at p <0.05.
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Trauma Group

There were 44 trauma patients requiring ICU care, of whom 14 (31.81%) died and 30 (68.18%)
were discharged alive. The mean BMI was 28.45 + 6.48 in the mortality group and 26.17 + 2.58 in the
non-mortality group (p=0.267). Significant differences between groups were noted for APACHE II
and SOFA scores (p<0.001), but not for other parameters (Table 4). Regarding blood transfusions, 13
patients (29.54%) did not require transfusion, while 31 (70.4%) received transfusions; among these,
10 (22.72%) had massive transfusions. No significant difference was found between groups regarding
transfusion needs (p=0.130).

Table 4. Comparison of inflammatory indices and scoring systems according to mortality status in the trauma

subgroup.
Non-survivors Survivors
Parameter (n =100) (n=34) p-value
Mean * SD Mean * SD
APACHE II Score 25.71+7.99 13.50 £ 6.14 <0.001*
SOFA Score 10.57 + 3.58 4.86+2.82 <0.001*
Neutrophil/Lymphocyte
Ratio (NLR) 6.23+3.93 4.07 +9.01 0.540
Platelet/Lymphocyte
Ratio (PLR) 86.30 + 62.94 96.21 + 93.96 0.260
Neutrophil/Platelet
Ratio (NPR) 0.094 + 0.061 0.069 + 0.050 0.140
HALP Score 29.83 +19.29 29.94 +19.29 0.920
CRP/Albumin Ratio 4.83 +6.85 413+ 6.41 0.385

*Statistically significant at p <0.05.

Factors Affecting Mortality

Sex was not found to be a significant factor affecting mortality. Mortality was significantly
higher in patients who were intubated during ICU monitoring compared to those on oxygen mask
or room air (p<0.001). Patients with impaired consciousness (closed or confused) had higher mortality
compared to cooperative and oriented patients (p<0.001). Need for inotropic support, higher
inotropic dose, and hypotension at ICU admission were significantly associated with increased
mortality (p<0.05).

BMI was significantly higher in the mortality group compared to survivors (p<0.001). Oliguria
and need for hemodialysis during ICU stay were significantly higher in the mortality group (p<0.001).
No significant differences were found regarding blood transfusion or blood glucose levels (p=0.067
and p=0.487, respectively) . The average length of ICU stay was 11.65 + 17.9 days in the mortality
group and 10.87 + 13.92 days in the non-mortality group (p=0.379). However, intubation duration
was significantly longer in the mortality group (11.26 + 16.97 days) compared to the non-mortality
group (5.93 +12.93 days) (p<0.001). Age > 58 years increased mortality risk by 4.56 times; BMI >30
increased it by 7.62 times; mean arterial pressure <70 mmHg increased it by 1.66 times; serum
albumin <21.3 g/L increased it by 1.5 times; APACHE II score >18.5 increased it by 2.42 times; and
SOFA score >9.5 increased it by 2.68 times. ROC analyses are presented in Figures 1 and 2.
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Figure 1. Evaluation of APACHE IIscore for Mortality Prediction Using ROC Curve.
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Figure 2. ROC Curve Demonstrating the Predictive Value of SOFA score for Mortality.

Discussion

This retrospective study evaluated surgical ICU patients over a five-year period, focusing on
mortality rates and associated risk factors. Our findings revealed a high ICU mortality rate of 64.9%,
which is influenced by the exclusive inclusion of general surgery patients with complex clinical
profiles. Key factors such as advanced age, obesity, inflammatory markers including NLR and TLR
in malignancy patients, as well as APACHE II and SOFA scores, were significantly associated with
mortality. Additionally, the CRP/albumin ratio demonstrated prognostic value in predicting
outcomes, especially among patients with malignancies. These results emphasize the multifactorial
nature of mortality risk in surgical ICU patients and highlight important predictive parameters that
can guide clinical management.
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Advanced age, comorbidities, and disease severity represent independent risk factors for both
short- and long-term mortality. Mortality rates increase significantly with age, especially in patients
over 80 years old [8,9]. While advanced age alone does not prevent successful treatment, realistic
expectations regarding outcomes require considering the overall health status and comorbidities of
elderly patients. Obesity affects multiple systems and alters the expected metabolic response to
conditions such as sepsis, trauma, and ischemia. Additional strain on cardiovascular and respiratory
functions decreases the survival probability of obese patients during critical illness. Drug distribution
and metabolism also differ in obese individuals, presenting further therapeutic challenges.
Consequently, increased complications associated with obesity appear consistently across multiple
studies [10-12]. Advanced age and BMI were identified as significant risk factors for mortality in our
study (p<0,001).

The neutrophil-to-lymphocyte ratio (NLR) has been utilized since the early 2000s as a parameter
in endotoxemia, SIRS, and sepsis [13]. The platelet-to-lymphocyte ratio (PLR) serves as a prognostic
marker in inflammation, sepsis, trauma, pneumonia, colorectal cancer, and cardiac surgery [14-16].
The neutrophil-to-platelet ratio (NPR) reflects an index of acute inflammatory response
superimposed on chronic inflammation and acts as a prognostic biomarker in myocardial infarction
and ulcerative colitis [17,18].

Across the entire cohort, these parameters did not exhibit statistically significant differences.
Due to the heterogeneous patient population, subgroup analyses were conducted. In the malignancy
subgroup, NLR and PLR demonstrated significance. A systematic meta-analysis indicates these ratios
can predict outcomes in solid tumors and correlate with poor survival [19]. Within this subgroup,
average NLR was 12.64 + 8.34 in non-survivors compared to 6.5 + 4.15 in survivors, consistent with
other studies [20]. NLR and PLR ratios thus offer prognostic insights for surgical ICU patients with
malignancies. In the sepsis subgroup, only PLR showed statistical significance; although differences
in NLR appeared, these were not statistically significant, possibly due to inclusion of leukopenic and
neutropenic patients affecting correlation. NPR did not show significance in any subgroup,
suggesting the need for further research with alternative study designs.

The HALP score is an immunonutritional parameter developed for predicting survival, disease-
free survival, and mortality risk in malignancy patients [21]. It serves as a prognostic marker across
several cancer types, including gastric, colorectal, bladder, prostate, kidney, esophageal, pharyngeal,
lung, breast, and cervical cancers [22-23]. Despite its theoretical prognostic potential, it has not yet
been widely integrated into clinical practice to guide nutritional interventions. Our study population
included internal medicine, surgical, and emergency admissions; thus, heterogeneity likely
contributed to a lack of significant difference in the overall cohort. However, HALP proved useful in
predicting mortality within the malignancy subgroup. Its predictive capacity in acute inflammatory
conditions such as sepsis and septic shock appears limited. Larger studies are required to validate
these findings due to small sample sizes in subgroups.

The CRP-to-albumin ratio combines nutritional and inflammatory status and has been
extensively examined as an independent prognostic marker in sepsis, infections, malignancies, and
other diseases. However, few studies have specifically evaluated its prognostic value in critically ill
surgical ICU patients [24-25]. The CRP/albumin ratio was significantly higher among non-survivors
and aligned with literature in the malignancy subgroup. In the sepsis subgroup, expected significance
was not observed, likely due to limited sample size and borderline values. Previous studies have
suggested its independent predictive value for 28-day mortality in critical ICU patients [26].
APACHE II and SOFA scores are widely recognized and accepted tools for mortality prediction in
surgical ICU patients [27]. Both scores were significantly higher among non-survivors. Subgroup
analyses confirmed higher scores in the mortality groups, although the SOFA score did not differ
significantly among malignancy patients. A notable limitation of APACHE II is the absence of
variables related to hemodynamic support and mechanical ventilation, which suggests incorporating
these parameters could enhance predictive accuracy. Some nonsignificant results in subgroups may
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be attributed to small sample sizes and heterogeneous distributions. Multivariate analyses support
the use of both scores as independent predictors of mortality.

This study’s limitations include its single-center, retrospective design and the heterogeneity and
limited sample size in certain subgroups, which may affect the generalizability of some results.
Nevertheless, it provides a comprehensive overview of mortality-related factors in surgical ICU
patients and lays a foundation for future research to validate and expand upon these findings in
broader patient populations, ultimately aiming to improve intensive care management and patient
outcomes.

Conclusion

The parameters examined in this study demonstrate significant predictive value in determining
mortality rates among surgical intensive care patients and optimizing ICU resource utilization. Our
findings highlight the complexity and high risk of mortality and morbidity in general surgical ICU
patients, emphasizing the need for meticulous care. Age, obesity, comorbidities, hemodynamic
status, and renal parameters all significantly impact mortality outcomes. Additionally, established
scoring systems such as APACHE II and SOFA remain effective tools for mortality
prediction.Furthermore, the CRP/albumin ratio, reflecting both inflammatory response and
nutritional status, showed significant prognostic importance, particularly within the malignancy
subgroup. Elevated CRP/albumin values correlated with higher mortality, suggesting its potential as
an independent predictor and a useful parameter for risk stratification in critically ill surgical
patients.
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