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Abstract

Aim: Obesity is traditionally associated with increased perioperative risk and complex inten-
sive care unit (ICU) management. However, its prognostic significance in surgical ICU patients
remains controversial. This study aimed to evaluate the impact of obesity on postoperative ICU
outcomes in patients undergoing elective surgery.

Study Design: This retrospective cohort study analyzed adult patients who were intubated
and admitted to the ICU after elective surgery between January 1 and December 31, 2023.
Patients were classified as non-obese (Body Mass Index [BMI] <30 kg/m?) or obese (BMI
=30 kg/m?). Demographic, clinical, and perioperative characteristics were recorded. Primary
outcomes included ICU mortality, duration of mechanical ventilation, and ICU length of stay.
Hemodynamic parameters and fluid balance were also assessed.

Results: A total of 294 patients were included, 57.8% of whom were male. There were no
significant differences between obese and non-obese patients in terms of ICU mortality (3.7%
overall), mechanical ventilation duration, or ICU length of stay. Hemodynamic stability, in-
cluding incidence of hypotension and use of vasoactive agents, was similar across groups.
Notably, non-obese patients had a significantly higher rate of positive cumulative fluid balance
(=5%, p=0.003), despite comparable total fluid volumes.

Conclusions: Obesity, as defined by BMI, was not associated with increased ICU mortal-
ity, prolonged mechanical ventilation, or extended ICU stay following elective surgery. These
findings suggest that BMI alone may not be a reliable predictor of adverse postoperative ICU
outcomes, highlighting the importance of individualized risk assessment.

Keywords: Fluid therapy; Hemodynamics; Intensive care units; Mechanical ventilation; Obe-
sity; Postoperative complications.
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Introduction

urgical interventions remain a cornerstone of modern

medical practice, with millions of procedures per-
formed annually. Among these, postoperative manage-
ment in the intensive care unit (ICU) is critical, particu-
larly after complex or high-risk surgeries. ICU admission
is typically guided by surgical complexity and baseline
health status. In this setting, intensive care supports both
short- and long-term recovery by maintaining hemody-
namic stability, ensuring effective pain control, and pre-
venting complications such as respiratory failure, infec-
tions, and organ dysfunction.!

Obesity has become a major concern in postoperative
ICU care due to its association with increased morbid-
ity and complex clinical management. Obese patients
often present airway challenges and a higher risk of res-
piratory complications, which may prolong mechanical
ventilation (MV) and ICU stay. Several studies have also
reported increased use of ventilatory support and renal
replacement therapy in this group. However, the impact
of obesity on mortality remains controversial, with some
evidence suggesting a paradoxical protective effect—
commonly termed the “obesity paradox.”[*3

Despite extensive research, the prognostic significance of
obesity in surgical ICU patients remains unclear. While
some studies report no association with ICU mortality,
others describe improved survival in obese patients un-
der specific conditions. These inconsistencies highlight
the need for further investigation to guide individual-
ized management strategies.>!

Therefore, this study aimed to compare postoperative
ICU outcomes between obese and non-obese patients
undergoing elective surgery, focusing on mortality, MV
duration, ICU length of stay, and hemodynamic param-
eters. By identifying obesity-related differences, we aim
to contribute to a more personalized and evidence-based
approach to managing this growing patient population.

Materials and Methods

This retrospective study was approved by the Ondokuz
Mayis University Clinical Research Ethics Committee
(Approval Number: B.30.2.0DM.0.20.08/281, Date:
17.04.2025). Due to the retrospective design, the require-
ment for informed consent was waived. The study was
conducted in accordance with the principles of the Dec-
laration of Helsinki.

Description and Operation of the Intensive
Care Unit

Our tertiary university hospital provides comprehensive
healthcare services to a large population in the Black Sea
region. The ICU is officially accredited by the Ministry of
Health of the Republic of Tiirkiye as a Level III ICU with
a total capacity of 20 beds. The majority of our nursing
staff are certified in intensive care nursing. According
to standard practice, each nurse is responsible for two
intubated patients, or one intubated and two extubated
patients.

The ICU also serves as a training center for subspecialty
education in intensive care medicine and for rotation
programs from various core specialties. Two full-time
consultant physicians provide intensive care services,
collaborating with five intensive care medicine fellows
and four anesthesiology and reanimation residents.
Although the unit admits patients with a wide range of
critical care needs, most of the patient population con-
sists of surgical cases.

As part of the ICU workflow, patients anticipated to re-
quire postoperative intensive care, based on preopera-
tive assessments conducted by the Anesthesiology and
Reanimation team, are identified in advance. Informa-
tion such as age, comorbidities, planned surgical inter-
vention, and the reason for anticipated ICU need is com-
municated by the surgical team to the ICU the day before
surgery and documented.

In this study, all ICU admissions were prospectively
planned preoperatively by the anesthesiology and surgi-
cal teams. Patients were evaluated prior to surgery and
identified as candidates for ICU care based on comor-
bidities, anticipated surgical complexity, and periopera-
tive risk. No patients were admitted due to intraopera-
tive or post-anesthesia complications.

The decision to admit patients to the ICU postopera-
tively was based on predefined institutional criteria ap-
plied consistently across all patients, regardless of Body
Mass Index (BMI). These criteria included the presence
of significant comorbidities (e.g., cardiovascular disease,
diabetes, chronic respiratory disease), advanced age
(typically >70 years), high perioperative risk (American
Society of Anesthesiologists [ASA] Physical Status score
>2), anticipated prolonged surgical duration (>3 hours),
and the need for postoperative mechanical ventilation.
All patients were evaluated preoperatively by the anes-
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thesiology and surgical teams using the same protocol to
ensure uniformity in triage decisions across both obese
and non-obese groups.

During the study period, approximately 15% of elective
surgical patients were preoperatively scheduled for ICU
admission based on standardized criteria, including ad-
vanced age, significant comorbidities, high ASA score, or
anticipated need for postoperative mechanical ventila-
tion. The remaining patients were transferred directly to
surgical wards. These rates reflect institutional practice
and may differ across healthcare systems.

Potential discharges and ward transfers are planned fol-
lowing daily multidisciplinary rounds, and bed avail-
ability is assessed accordingly. These beds are then allo-
cated based on clinical priorities among the pre-notified
patients. If the need for intensive care is no longer present
(e.g., due to surgery cancellation or absence of complica-
tions), the reserved bed is reassigned to another patient.

Data Collection

This retrospective study obtained data from the hospi-
tal’s electronic medical record system. Inclusion criteria
were as follows: patients over 18 years of age who were
admitted to the intensive care unit and intubated follow-
ing elective surgery between January 1, 2023 and Decem-
ber 31, 2023, with complete data available for analysis.
Exclusion criteria included patients not meeting these
conditions, pregnant patients, and those who underwent
unplanned but elective surgical procedures following
trauma.

A total of 1,327 patient records within the specified date
range were reviewed. Among these, 43 records were ex-
cluded because they represented repeated admissions.
Of the remaining 1,284 patients, 974 were followed in
the intensive care unit during the postoperative period.
Among them, 730 had undergone elective surgery. How-
ever, 45 patients were excluded due to unplanned elec-
tive surgery following trauma, and 147 were excluded
because they were admitted to the ICU after having al-
ready been extubated. Accordingly, 192 patients were
excluded from the study, and data from the remaining
538 patients were screened using the electronic medical
record system.

The variables collected included age, sex, height, weight,
comorbidities, APACHE II (Acute Physiology and
Chronic Health Evaluation II) and SOFA (Sepsis-related
Organ Failure Assessment) scores, anatomical site of

surgery, duration of surgery, arterial blood tests at ICU
admission, presence of hypotension, need for positive
inotropic support, 24-hour perioperative fluid balance,
duration of MV, length of ICU stay, and mortality sta-
tus. After excluding patients with missing data in any of
these variables, 294 patients with complete records were
included in the final analysis (Fig. 1).

Body weight and height were obtained from standard-
ized preoperative assessments performed by the anes-
thesia team and recorded in the electronic medical record
system. These measured values were used for BMI cal-
culations. BMI was calculated as body weight (kg) di-
vided by height squared (m?). Patients were classified as
non-obese (BMI <30 kg/m?) or obese (BMI =30 kg/m?)
according to World Health Organization criteria.*

The ASA score was used to assess surgical risk and was
categorized into two groups: ASA 1-2 was defined as
low risk, while ASA >2 was considered moderate to high
risk. This classification was based on commonly used
clinical groupings in the literature.”’ The burden of co-
morbid conditions was evaluated using the Charlson Co-
morbidity Index (CCI).®

Patients were categorized into five groups based on the
anatomical region of surgery: neurological (brain and
neurosurgical procedures), head and neck (non-neuro-

Figure 1. Flowchart of the patient selection process for inclusion
in the study.
ICU: Intensive care unit; PO: Postoperative; MV: Mechanical ventilation.
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logical surgeries of the head and neck), extremity (mus-
culoskeletal system), thoracic (lungs and mediastinal
organs), and abdominopelvic (abdominal and pelvic
organs). This classification was based on the anatomical
target of the operation and the potential risk of compli-
cations.

Surgical duration was defined as the time from the pa-
tient’s placement on the operating table to transfer onto
the stretcher. This variable was categorized into two
groups to reflect surgical complexity: procedures lasting
<240 minutes were considered short- to moderate-dura-
tion, while those lasting >240 minutes were classified as
long-duration surgeries.

The severity of physiological illness was assessed using
the APACHE II and SOFA scores, based on the worst val-
ues recorded during the first 24 hours of ICU admission.
[ 101 For patients whose ICU stay was shorter than 24
hours, the worst values recorded during their entire ICU
stay were used. Patients with a mean arterial pressure
<60 mmHg were classified as hypotensive. The need for
vasoactive support was defined as the continuous infu-
sion of any vasoactive or inotropic agent (adrenaline, no-
radrenaline, dobutamine, or dopamine) to maintain ade-
quate blood pressure. Patients receiving noradrenaline at
a dose 0.3 mcg/kg/min or requiring more than one va-
soactive agent were categorized as requiring high-dose
vasoactive support.

The perioperative 24-hour fluid balance was calculated
as the difference between the total fluid administered
and the total fluid lost (including urine output, drainage,
bleeding, and excised tissue) from the morning of surgery
to the morning of the first postoperative day. This value
was normalized to the patient’s body weight, and the
cumulative fluid balance was expressed as a percentage.
Patients with a cumulative fluid balance >5% were clas-
sified as having a positive fluid balance, while those be-
low this threshold were considered to have a normal or
negative balance.!

The study was approved by the hospital administration
and received ethical approval from the Ethics Committee
of our university before data collection.

Fluid Management Protocols

Perioperative and early postoperative fluid therapy was
standardized according to institutional protocols. In
line with international recommendations, crystalloids—
preferably balanced solutions such as Ringer’s lac-

tate—were used as first-line fluids, while colloids were
reserved for selected indications. Infusion rates were ad-
justed according to body weight, generally correspond-
ing to 25-30 mL/kg/day (=1-1.5 mL/kg/h) for main-
tenance, as recommended in international guidelines,
and supplemented according to intraoperative losses.
(12l Resuscitation was goal-directed, aiming for a mean
arterial pressure =65 mmHg and urine output =0.5 mL/
kg/h. When either of these targets could not be achieved,
additional crystalloid boluses (250-500 mL) were admin-
istered, and vasopressors were titrated as required.

Albumin was not used routinely but was restricted to
specific clinical scenarios: patients with suspected cap-
illary leak syndrome and cases in which adequate crys-
talloid resuscitation failed to restore hemodynamic sta-
bility.l

In selected patients, fluid responsiveness was evaluated
using dynamic tests such as respiratory variation of the
inferior vena cava, passive leg raising, end-expiratory oc-
clusion, or a fluid challenge. These approaches are sup-
ported by evidence as more reliable than static preload
markers and allow clinicians to titrate fluids while limit-
ing the risk of fluid overload.™!

These protocols were consistently applied across both
obese and non-obese patients. For all weight-based cal-
culations, actual body weight was used, in line with our
institutional practice.

Statistical Analysis

All statistical analyses were conducted using IBM SPSS
Statistics version 25.0 (IBM Corp., Armonk, NY, USA).
The normality of distribution for continuous variables
was assessed using the Shapiro-Wilk test. As none of
the continuous variables followed a normal distribution
(p<0.05), they were summarized using median and in-
terquartile range (IQR), and group comparisons were
performed using the Mann—-Whitney U test. Categorical
variables were expressed as frequencies and percent-
ages, and group comparisons were made using the Pear-
son chi-square test or Fisher’s exact test, as appropriate.

To evaluate the independent predictors of intensive care
outcomes, multivariable regression analyses were con-
ducted. A multivariable linear regression model was
used to identify factors associated with ICU length of
stay, and a logistic regression model was applied to de-
termine independent predictors of ICU mortality. The
following covariates were included in both models:
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obesity status (BMI =30 kg /m?2), sex, age, ASA score,
APACHE II score, surgical duration, positive fluid ratio,
serum lactate level, and mechanical ventilation duration.

All statistical tests were two-tailed, and a p-value of less
than 0.05 was considered statistically significant.

Artificial intelligence (Al)-assisted technologies, includ-
ing large language models (LLMs), were used in the
preparation and language editing of the submitted man-
uscript. However, all clinical data analyses, interpreta-
tions, and final content were thoroughly reviewed and
approved by the authors.

Results

A total of 294 patients undergoing elective surgery and
postoperative ICU admission were included in the study.
Of these, 57.8% were male (n=170), and the median age
was 64.5 years (IQR: 17). The median BMI was 27.0 kg /
m? (IQR: 6.4), and the median surgical duration was 245
minutes (IQR: 120).

In terms of clinical scores, the median ASA score was
3 (IQR: 1), the APACHE II score was 12 (IQR: 6), the
SOFA score was 1 (IQR: 0), and the CCI was 5 (IQR: 3).
The thoracic region was the most common surgical site
(36.4%), followed by neurosurgery (26.2%), head and
neck surgery (22.1%), abdominopelvic surgery (8.5%),
and extremity procedures (6.8%).

Regarding perioperative fluid status, the median fluid
balance was 2890 mL (IQR: 2200), and the total fluid ratio
was 4% (IQR: 4). During the ICU stay, the median MV
duration was 400 minutes (IQR: 270), the median ICU
length of stay was one day (IQR: 0), and the overall ICU
mortality rate was 3.7% (n=11). Baseline characteristics of
the study population are summarized in Table 1.

Stratification by obesity status revealed several differ-
ences between groups (Table 2). As expected, the median
BMI was significantly higher in the obese group [33 (IQR:
5) vs. 25.3 (IQR: 4.1), p<0.001]. Although the non-obese
group had a slightly longer surgical duration and higher
APACHE II score, these differences were not statistically
significant (p=0.114 and p=0.828, respectively).

There were no statistically significant differences in
most laboratory parameters between the two groups,
including white blood cell count, hemoglobin, sodium,
potassium, calcium, liver enzymes, and acid-base mark-

Table 1. General patient characteristics

Variable Value (Median [IQR]
or n [%])
General Patient Characteristics (n=294)
Sex
Female 124 (42.2)
Male 170 (57.8)
Age, years 64.5 (17)
Body Mass Index, kg/m? 27 (6.39)
Surgical Duration, min 245 (120)
Clinical Scores
ASA Score 3(1)
APACHE Il Score 12 (6)
SOFA Score 1(0)
Charlson Comorbidity Index 5(3)
Surgical Site
Neurosurgery 77 (26.2)
Head and Neck 65 (22.1)
Thoracic 107 (36.4)
Abdominopelvic 25 (8.5)
Extremities 20 (6.8)
Fluids
Fluid Balance, mL 2890 (2200)
Fluid Ratio, % 4(4)
ICU Outcomes
MV Duration, min 400 (270)
ICU Length of Stay, days 1(0)
ICU Mortality, n (%) 11 (3.7)

Continuous variables are presented as median (IQR); categorical variables

as n (%). APACHE II: Acute Physiology and Chronic Health Evaluation II;

ASA: American Society of Anesthesiologists; BMI: Body Mass Index; ICU:
Intensive Care Unit; IQR: Interquartile range; MV: Mechanical ventilation; SOFA:
Sequential Organ Failure Assessment.

ers. Notably, the PaO2/FiO: ratio was significantly
lower in obese patients [360 (IQR: 90) vs. 400 (IQR: 110),
p=0.013], suggesting reduced oxygenation. While total
fluid balance did not differ significantly between groups
(p=0.274), the fluid ratio was significantly lower in the
obese group [3% (IQR: 2) vs. 4% (IQR: 3), p<0.001]. No
significant differences were observed between the two
groups in MV duration or ICU length of stay.

In the analysis of categorical variables (Table 3), no sig-
nificant differences were found between obese and non-
obese patients regarding ASA-based perioperative risk
classification. The distribution of patients categorized as
low risk (ASA 1-2) versus moderate-to-high risk (ASA
>2) was similar across groups (p=0.191). Likewise, when
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Table 2. Comparison of continuous variables between obese and non-obese patients

Variable

Value (Median [IQR]) p

Obese (n=85)
(BMI =30 kg/m?)

Non-obese (n=209)
(BMI <30 kg/m?)

General Patient Characteristics

Age, years 61 (15)
Body Mass Index, kg/m? 33 (5)
Surgical Duration, min 240 (100)
Clinical Scores
ASA Score 3(1)
APACHE Il Score 12 (6)
SOFA Score 1)
Charlson Comorbidity Index 5(3)
Laboratory
White blood cell, x103/pL 12 (4.9)
Hemoglobin, g/dL 11 (2.7)
Sodium, mmol/L 138 (5)
Potassium, mmol/L 4.3 (0.639)
lonized calcium, mg/dL 4.2 (0.4)
Alanine aminotransferase, U/L 19 (34)
pH 7.34 (0.1)
PaCO,, mmHg 41 (12)
HCO,-, mmol/L 22 (4)
Base excess, mmol/L -2.6 (4.6)
Lactate, mmol/L 1.78 (1.3)
PaO,/FiO, ratio 360 (90)

Fluids

Fluid balance, mL 2610 (2200)

Fluid ratio, % 3(2)
ICU Outcomes
MV duration, min 390 (240)

ICU length of stay, days 1(1)

65 (18) 0.071
25.3 (4.1) <0.001
250 (150) 0.114

3(1) 0.240
13(7) 0.828
1(1) 0.510
5 (3) 0.654
11.6 (6.29) 0.413

11 (3.1) 0.853

138 (5) 0.899
4.4 (0.73) 0.514
4.2 (0.4) 0.550

15 (21) 0.38
7.35 (0.1) 0.792

42 (9) 0.916

22 (4) 0.20
2.5 (3.7) 0.617
1.65 (1.2) 0.568
400 (110) 0.013

2990 (2340) 0.274
4 (3) <0.001
420 (290) 0.270
1(1) 0.825

Continuous variables are presented as median (IQR). Statistical comparisons were performed using the Mann—Whitney U test for continuous variables. ALT: Alanine
aminotransferase; APACHE II: Acute Physiology and Chronic Health Evaluation II; ASA: American Society of Anesthesiologists; BMI: Body Mass Index; FiO,: Fraction
of inspired oxygen; HCO,-: Bicarbonate; ICU, Intensive Care Unit; IQR: Interquartile range; MV: Mechanical ventilation; PaCO,: Partial pressure of arterial carbon

dioxide; SOFA: Sequential Organ Failure Assessment.

surgical procedures were stratified by complexity—
short-to-moderate duration (<240 minutes) versus long
duration (>240 minutes)—no significant difference was
observed (p=0.625).

Hemodynamic parameters, including hypotension
at ICU admission and during ICU stay, were not sig-
nificantly different between the groups (p=0.368 and
p=0.276, respectively). The need for vasoactive support
was also comparable between obese and non-obese pa-
tients during ICU admission (p=0.603) and throughout

the ICU stay (p=0.316). Additionally, the proportion of
patients requiring high-dose vasoactive support was
similar between groups at ICU entry (p=0.739) and dur-
ing ICU follow-up (p=0.404).

Regarding fluid status, a significantly greater propor-
tion of non-obese patients exhibited a positive cumu-
lative fluid balance (=5%) compared to obese patients
(p=0.003). Other ICU outcomes—including prolonged
Post-Anesthesia Care Unit (PACU) stay (p=0.445), ICU
stay longer than one day (p=0.692), and ICU mortality
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Table 3. Comparison of categorical variables between obese and non-obese patients

Variable

Value (n [%]) p

Obese (n=85)
(BMI =30 kg/m?)

Non-obese (n=209)
(BMI <30 kg/m?)

Clinical Scores
ASA Score <2
ASA Score >2
Surgical Duration
Short to Moderate (<240 min)
Long (>240 min)
Hemodynamics

31 (24.4%)
54 (32.3%)

46 (31.3%)
39 (26.5%)

Hypotension

ICU Admission 16 (34.8%)

ICU Course 9 (37.5%)
Vasoactive Drug Requirement

ICU Admission 16 (34%)

ICU Course 9 (37.5%)
High-Dose Vasoactive Drug Requirement

ICU Admission 1 (25%)

ICU Course 2 (100%)

Fluid Ratio

Positive (=5%)

Normal or Negative (<5%)
ICU Outcomes

Prolonged ICU Stay (>1 Day)

ICU Mortality

20 (18.2%)
65 (35.3%)

18 (27.3%)
5 (45.5%)

96 (75.6%) 0.175
113 (67.7%)
101 (68.7%) 0.386
108 (73.5%)
30 (65.2%) 0.339
15 (62.5%) 0.333
30 (65.2%) 0.339
15 (62.5%) 0.333
3 (75%) 0.862
0 (0%) 0.083
90 (81.8%) 0.002
119 (64.7%)
48 (72.7%) 0.739
6 (54.5%) 0.217

Categorical variables are presented as number (%). Statistical comparisons were performed using the chi-square test or Fisher’s exact test, as appropriate. ASA:
American Society of Anesthesiologists; BMI: Body Mass Index; ICU: Intensive Care Unit; IQR: Interquartile range; MV: Mechanical ventilation.

(p=0.414)—were not significantly associated with obe-
sity status.

To further investigate the independent predictors of
ICU-related outcomes, multivariable regression analyses
were conducted. In the linear regression model assess-
ing predictors of ICU length of stay, the ASA score was
found to be independently associated with longer ICU
stay ($=0.69, p<0.001), while other covariates, including
obesity, sex, age, APACHE II score, surgical duration,
fluid ratio, lactate, and MV duration, were not statisti-
cally significant (Table 4). Although the association be-
tween MV duration and ICU length of stay did not reach
statistical significance, a trend toward significance was
observed (B=0.0003, p=0.060). In the logistic regression
model evaluating predictors of ICU mortality, the ASA
score again emerged as a significant independent risk
factor (odds ratio [OR]=6.68, 95% confidence interval
[CI]: 1.44-30.90, p=0.015). Other covariates—including

obesity (OR=2.06, p=0.364), age, APACHE 1I score, lac-
tate, MV duration, and fluid balance—did not show sta-
tistically significant associations with mortality (Table 5).

Obesity was not associated with postoperative outcomes
such as mortality, MV duration, ICU stay, or hemody-
namic instability.

Discussion

This retrospective study evaluated the impact of obe-
sity on postoperative ICU outcomes in elective surgical
patients. Comparing obese and non-obese patients, we
found no significant differences in ICU mortality, MV
duration, or ICU length of stay. Hemodynamic stabil-
ity—including the need for vasoactive support and the
occurrence of hypotension—was also comparable. Inter-
estingly, a greater proportion of non-obese patients ex-
hibited a positive cumulative fluid balance, suggesting
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Table 4. Multivariable linear regression analysis for predictors of intensive care unit (ICU) length of stay

Variable p Coefficient Std. Error p 95% CI
(Lower-Upper)

Obesity 0.08 0.24 0.735 —0.39t0 0.55
Female sex 0.04 0.21 0.850 -0.371t0 0.45
Age 0.01 0.01 0.543 —0.01t0 0.03
ASA Score 0.69 0.16 <0.001 0.38 to 1.00
APACHE II Score 0.02 0.02 0.402 —0.03 t0 0.06
Surgical Duration 0.0003 0.0006 0.619 —0.0009 to 0.0014
Positive Fluid Ratio 0.01 0.05 0.777 —0.08 t0 0.10
Lactate 0.05 0.03 0.074 —0.01t0 0.12
MV Duration 0.0003 0.0002 0.060 —0.00001 to 0.0006

A multivariable linear regression model was constructed to identify independent predictors of intensive care unit (ICU) length of stay among postoperative surgical
patients. Continuous variables are presented as B coefficients with corresponding standard errors and 95% confidence intervals. ASA: American Society of
Anesthesiologists; APACHE II: Acute Physiology and Chronic Health Evaluation II; ICU: Intensive Care Unit; MV: Mechanical ventilation.

Table 5. Multivariable logistic regression analysis for predictors of
intensive care unit (ICU) mortality

Variable Odds Ratio 95% ClI p
(Lower-Upper)

Obesity 2.06 0.43-9.79 0.364
Female sex 1.72 0.38-7.23 0.486
Age 0.97 0.91-1.04 0.430
ASA Score 6.68 1.44-30.90 0.015
APACHE Il Score 1.06 0.98-1.14 0.156
Surgical Duration 1.00 0.99-1.01 0.651
Positive Fluid Ratio 1.02 0.75-1.39 0.770
Lactate 1.31 0.97-1.77 0.077
MV Duration 1.00 1.00-1.00 0.060

A multivariable logistic regression model was used to evaluate independent
predictors of intensive care unit (ICU) mortality. Results are presented as odds
ratios (OR) with corresponding 95% confidence intervals. ASA: American
Society of Anesthesiologists; APACHE II: Acute Physiology and Chronic Health
Evaluation II; ICU: Intensive Care Unit; MV: Mechanical ventilation.

possible differences in fluid responsiveness or manage-
ment strategies.

Previous studies on obesity and ICU outcomes have
yielded inconsistent results. While obesity is tradition-
ally linked to increased perioperative risk, many large
cohorts have not shown a significant association be-
tween elevated BMI and ICU mortality.> ' The “obesity
paradox,” proposing a survival benefit in obese patients,
has also been reported in critical care.!'> !

We found no evidence that obesity prolongs MV dura-
tion, consistent with data from elective surgery popula-

tions."”! The low frequency of abdominal surgery—typi-
cally riskier in obese patients—may have contributed to
the lack of respiratory complications. Additionally, the
limitations of BMI in capturing fat distribution or sar-
copenia may weaken its prognostic utility.!'®!

Despite known renal changes in obesity, our data showed
no differences in hypotension or vasopressor need.!* 2!
Notably, fluid overload (=5%) was more common in non-
obese patients, possibly reflecting more conservative
fluid strategies in obese individuals.[***!

A large database analysis reported no mortality dif-
ference between obese and non-obese septic patients
receiving early aggressive fluid therapy.® Adjusted
body weight-based fluid dosing was associated with im-
proved survival, reinforcing the need for individualized
fluid protocols.

Our results also suggest that fluid balance may be bet-
ter preserved in obese patients, possibly due to modi-
fied distribution volumes, renal adaptations, or greater
clinical caution. While adipose tissue is pro-inflamma-
tory, it may also exhibit immunomodulatory properties
that provide protection during acute illness.” 2! Higher
circulating volume in obese individuals may act as a re-
serve against hypovolemia, possibly reducing vasopres-
sor requirements.!®!

Consistent with prior data, obesity was not an indepen-
dent risk factor for ICU mortality or length of stay after
adjusting for key confounders (age, sex, ASA, APACHE
I1, surgical duration, fluid balance, lactate, MV duration).
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7. %1 Some studies even describe an “L-shaped” BMI-
mortality curve, with lower mortality around BMI 30-32.
8] However, extreme obesity (BMI >40) remains associ-
ated with worse outcomes in some cohorts.?” 2

This study has several strengths, including a well-defined
cohort of elective surgical patients, the use of standard-
ized ICU admission criteria, and comprehensive data
collection. Nonetheless, important limitations should be
acknowledged. First, the single-center and retrospective
design restricts generalizability. Second, although body
weight and height were obtained from standardized pre-
operative measurements rather than estimations, resid-
ual misclassification cannot be completely excluded.
Third, we did not include measures of body composi-
tion or frailty, which may provide a more accurate as-
sessment of obesity-related risk than BMI alone. Fourth,
the relatively small number of obese patients and the
low overall ICU mortality rate reduced statistical power,
thereby increasing the risk of type II error. As such, the
absence of significant associations should be interpreted
with caution, and larger multicenter studies are needed
to confirm our findings. Finally, the short ICU length of
stay in our cohort may have limited the ability to detect
subtle differences in postoperative outcomes.

Our findings suggest that BMI alone may not be a reliable
marker of adverse ICU outcomes. Instead, risk-based
and individualized management approaches should be
prioritized over generalized assumptions based on body
habitus.

Conclusion

Obesity was not associated with increased ICU mortality,
mechanical ventilation duration, or ICU stay in elective
surgical patients. These results challenge conventional
assumptions and support individualized, risk-based
perioperative management. Further prospective studies
using advanced adiposity metrics are warranted to refine
critical care strategies for this growing patient popula-
tion.
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