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The effect of obesity on inflammatory response in intensive care patients
with sepsis: CRP and procalcitonin analysis
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ABSTRACT

Objective: This study aimed to evaluate the independent effect of obesity on C-reactive protein (CRP) and procalcitonin levels in intensive
care unit (ICU) patients with sepsis.

Methods: This retrospective, single-center observational study included adult patients admitted to the ICU with a diagnosis of sepsis or who
developed sepsis during ICU follow-up between January and December 2025. Patients were classified as non-obese (BMI <30 kg/m?) or
obese (BMI =30 kg/m2). CRP, procalcitonin, and Sequential Organ Failure Assessment (SOFA) scores were recorded at the time of sepsis
diagnosis. Mann-Whitney U and chi-square tests were used for group comparisons; the independent effect of obesity was assessed by
multivariable regression analysis.

Results: A total of 359 sepsis patients were included; 81 (22.6%) were obese. No significant differences were observed between groups in
terms of age, SOFA score, or Charlson Comorbidity Index (CClI). Although CRP and procalcitonin levels showed a trend toward higher values
in the obese group, no statistically significant difference was detected (p=0.135 and p=0.260, respectively). In multivariable analysis, obesity
was not independently associated with CRP (expB 1.16; 95% CI 0.86-1.56; p=0.321) or procalcitonin (expB 1.49; 95% Cl 0.88-2.51; p=0.136)
levels. ICU mortality was similar between groups (63.0% vs. 68.3%; p=0.439).

Conclusion: No independent effect of obesity on CRP and procalcitonin levels was demonstrated at the time of sepsis diagnosis. Clinical
context and concomitant metabolic conditions should be taken into account when interpreting inflammatory biomarkers in obese patients
with sepsis.
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Introduction Obesity is a clinically important condition that can
modulate the inflammatory response during sepsis
through chronic low-grade inflammation, adipokine
dysregulation, and alterations in immune function.
The secretion of pro-inflammatory cytokines such as
interleukin-6, tumour necrosis factor-alpha, and leptin
by adipose tissue may lead to both quantitative and
qualitative differences in the host response to infection
in obese patients (2,3).

Sepsis remains one of the leading causes of
mortality and morbidity in intensive care units (ICUs)
worldwide. According to the Sepsis-3 consensus
definition, sepsis is defined as life-threatening organ
dysfunction caused by a dysregulated host response
to infection (1). The heterogeneity of the host response
substantially influences both the clinical course of
sepsis and the diagnostic and prognostic value of
inflammatory biomarkers.
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C-reactive protein (CRP) and procalcitonin (PCT) are
widely used inflammatory biomarkers for diagnosing
and monitoring sepsis. CRP is an acute-phase protein
synthesised in the liver in response to inflammation;
its baseline levels may be elevated in the context
of obesity-related chronic low-grade inflammation
(4). PCT, in contrast, is a marker that rises markedly
in bacterial infections but is suppressed in viral
infections (5). Although adipose tissue has been
shown to produce PCT and obesity-associated
hyperprocalcitonaemia has been documented, the
clinical relevance of this phenomenon in the setting of
acute sepsis remains unclear (6,7).

The relationship between obesity and sepsis mortality
has been debated within the framework of the
“obesity paradox.” At the same time, some studies
have reported reduced mortality in obese patients;
these findings remain inconsistent, particularly in
cohorts comprising elderly and critically ill patients
(8,9). Whether CRP and PCT responses at the time
of sepsis diagnosis are independently altered in
the presence of obesity represents a question of
critical clinical importance, since standard biomarker
threshold values have largely been established in non-
obese populations and their direct extrapolation to
obese patients rests on an assumption that warrants
scrutiny. A substantial proportion of existing studies
have employed pre-Sepsis-3 diagnostic criteria; many
have small sample sizes and rely on unadjusted
single-variable comparisons without controlling for
disease severity or comorbidity burden, thereby
precluding adequate adjustment for confounding.
No multivariable analysis specific to a Turkish ICU
population currently exists.

This study aimed to evaluate the independent effect of
obesity on CRP and PCT levels at the time of sepsis
diagnosis in ICU patients meeting Sepsis-3 criteria,
using multivariable regression analysis adjusted for
disease severity and comorbidity burden.
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Materials and methods

Study design and patient selection

This retrospective, single-centre observational study
was conducted at the Ondokuz Mayis University
Mikail Yuksel Intensive Care Unit between January
2025 and December 2025. Adult patients aged 18
years or older who were admitted to the ICU with a
diagnosis of sepsis or who developed sepsis during
their ICU stay were included. Sepsis was diagnosed
in accordance with the Sepsis-3 consensus definition,
based on a =2-point increase in the Sequential Organ
Failure Assessment (SOFA) score in the presence of
suspected infection (1).

Inclusion criteria were: (i) age =18 years; (ii) diagnosis
of sepsis according to Sepsis-3 criteria; (iii) availability
of CRP and procalcitonin measurements at the time
of sepsis diagnosis; and (iv) availability of height and
weight data for BMI calculation. Exclusion criteria
were: (i) age <18 years; (i) pregnancy; (iii) active
malignancy; (iv) missing BMI or primary biomarker
data; and (v) for patients with recurrent ICU admissions
during the same hospitalisation, all records other than
the first admission. All patients enrolled in the study
were consecutive cases meeting the inclusion criteria
during the specified period; no exclusions based on
formal sample size calculations were made, and all
eligible patients were included in the analysis. The
patient selection process is illustrated in Figure 1.

The study was approved by the Ondokuz Mayis
University Clinical Research Ethics Committee
(approval no: 2025/712). Informed consent was waived
owing to the retrospective study design. The study
was conducted in accordance with the principles of
the Declaration of Helsinki.

Data collection and variables

Demographic data, comorbidity information, and
clinical parameters were obtained from patient records.
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Patients admitted to ICU
January 2025 — December 2025 (n=1,568)

J—o

Excluded (n=1,139) ]

Other ICU admission indications

Excluded (n=70)

Met Sepsis-3 criteria No CRP/PCT within 12 h: 12
n =429 Missing BMI data: 17
Active malignancy: 40
Pregnancy: 1
Final study population
n = 359

Obese (BMI 230 kg/m?)
n=81 (22.6%)

Figure 1. Patient selection flowchart.

n =278 (77.4%)

{Non-obese (BMI <30 kg/mz)]

BMI: body mass index; CRP: C-reactive protein; PCT: procalcitonin; ICU: intensive care unit.

Patients were classified into two groups based on
BMI: non-obese (BMI < 30 kg/m?) and obese (BMI =
30 kg/m?). This cut-off was determined in accordance
with the World Health Organization’s international
BMI classification (10). BMI was calculated using
height and weight values measured by the attending
physician at the time of ICU admission and recorded
in the patient’'s medical file; these values were
retrieved retrospectively from patient records [BMI =
weight (kg) / height? (m?)]. Comorbidity burden was
assessed using the Charlson Comorbidity Index (CCl)
(11). The degree of organ dysfunction was determined
by the SOFA score recorded at the time of sepsis
diagnosis (12).

The primary outcomes were serum CRP (mg/L) and
procalcitonin (ng/mL) levels measured at the time
of sepsis diagnosis. Secondary outcomes were ICU
mortality and ICU length of stay. CRP and procalcitonin
were measured within the first 12 hours following
the diagnosis of sepsis, while lactate and creatinine
values were obtained at the time of diagnosis as part
of routine clinical care.

Statistical analysis

Statistical analyses were performed using SPSS
version 26.0 (IBM Corp., Armonk, NY, USA). Normality
of continuous variables was assessed using the
Kolmogorov-Smirnov test; as distributions were
skewed, continuous variables are presented as median
(interquartile range, 1QR). Categorical variables are

expressed as numbers and percentages.

Between-group comparisons for continuous variables
were performed using the Mann-Whitney U test, and
categorical variables were compared using the chi-
square test or Fisher's exact test where appropriate.
The independent effect of obesity on CRP and
procalcitonin levels was assessed using multivariable
linear regression, adjusted for age, sex, SOFA score,
and CCI. Logarithmic transformations were applied
to CRP and procalcitonin owing to their right-skewed
distributions; results are reported as exponentiated
coefficients (exp (B)) with 95% confidence intervals
(95% CI). A p-value of <0.05 was considered
statistically significant.
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This observational cohort study was prepared
and reported in accordance with the STROBE
(Strengthening the Reporting of Observational Studies
in Epidemiology) reporting guideline.

Results

A total of 359 patients with sepsis were included; 81
(22.6%) were classified as obese and 278 (77.4%) as
non-obese. No statistically significant difference was
observed between the two groups with respect to age
[70.0 (61.0-77.0) vs. 69.0 (56.0-78.0) years; p=0.536],
CCI [7.0 (5.0-9.0) vs. 7.0 (5.0-9.0); p=0.723], or SOFA
score [9.0 (5.0-13.0) vs. 10.0 (7.0-12.0); p=0.537].
Male sex was significantly more prevalent in the non-
obese group (61.9% vs. 29.6%; p<0.001). Baseline
clinical and laboratory characteristics of both groups
are presented in Table 1.

Although the primary outcomes — CRP and
procalcitonin levels — were numerically higher in the
obese group, no statistically significant between-group
difference was observed [CRP: 145.0 (70.0-239.0) vs.
112.0 (48.0-191.0) mg/L; p=0.135, and procalcitonin:
21 (0.5-12.8) vs. 1.5 (0.4-6.9) ng/mL; p=0.260]. In
the multivariable regression analysis, after adjustment
for age, sex, SOFA score, and CCI, obesity was not
independently associated with either CRP (expp 1.16;
95% CIl 0.86-1.56; p=0.321) or procalcitonin (expB

1.49; 95% CI 0.88-2.51; p=0.136) levels. In the same
model, SOFA score emerged as an independent and
robust predictor of both CRP (expB 1.06; 95% CI 1.03-
1.09; p<0.001) and procalcitonin (expB 1.26; 95% CI
1.20-1.32; p<0.001) (Table 2).

Regarding secondary outcomes, ICU mortality
was comparable between the obese and non-
obese groups (63.0% vs. 68.3%; p=0.439). The
high mortality rates observed in both groups were
consistent with the median SOFA score of 9-10 in
this cohort, reflecting the critical illness severity of
the study population. No significant difference in ICU
length of stay was identified [9.0 (5.0-16.0) vs. 8.0
(5.0-14.0) days; p=0.717]. Lactate levels were similar
in both groups [2.1 (1.5-2.9) vs. 2.1 (1.4-3.3) mmol/L;
p=0.917], whereas creatinine levels were significantly
higher in the obese group [2.0 (1.2-3.0) vs. 1.4 (0.9-
2.6) mg/dL; p=0.006]. The sex distribution differed
markedly between the two groups; male sex was
substantially more prevalent in the non-obese group
compared with the obese group (61.9% vs. 29.6%;
p<0.001). This imbalance reflects the higher likelihood
of women meeting the BMI =30 kg/m? threshold, and
the unequal distribution of male and female patients
across both groups constitutes a demographic
constraint that must be considered when interpreting
outcomes shaped by sex interactions, such as the
obesity paradox.

Table 1. Baseline demographic, clinical and laboratory characteristics of patients.

Variable

Age, years — median (IQR)

Male sex — n (%)

BMI, kg/m? — median (IQR)

Charlson Comorbidity Index — median (IQR)
SOFA score — median (IQR)

CRP, mg/L — median (IQR)

196 (54.6%)

7.0 (5.0-9.0)
9.5 (6.0-12.0)

Procalcitonin, ng/mL — median (IQR) 1.6 (0.4-8.1)
Lactate, mmol/L — median (IQR) 2.1(1.4-3.3)
Creatinine, mg/dL — median (IQR) 1.6 (0.9-2.7)
ICU length of stay, days — median (IQR) 8.0 (5.0-15.0)

ICU mortality — n (%) 241 (67.1%)

All patients (n=359)
69.0 (58.0-77.0)

26.0 (22.9-29.4)

117.0 (50.0-199.0)

Obese (n=81) Non-obese (n=278) ]

70.0 (61.0-77.0) 69.0 (56.0-78.0) 0.536
24 (29.6%) 172 (61.9%) <0,001

33.1(31.2-36.3) 24.2 (22.0-27.1) -
7.0 (5.0-9.0) 7.0 (5.0-9.0) 0.23
9.0 (5.0-13.0) 10.0 (7.0-12.0) 0.537
145.0(70.0-239.0)  112.0 (48.0-191.0) 0.135
2.1(0.5-12.8) 1.5 (0.4-6.9) 0.260
2.1(1.5-2.9) 2.1(1.4-3.3) 0.917
2.0 (1.2-3.0) 1.4 (0.9-2.6) 0.006
9.0 (5.0-16.0) 8.0 (5.0-14.0) 0.717
51 (63.0%) 190 (68.3%) 0.439

IQR: interquartile range; BMI: body mass index; CRP: C-reactive protein; ICU: intensive care unit.
Mann-Whitney U test was used for continuous variables and chi-square test for categorical variables.
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Table 2. Multivariable regression analysis of the association between obesity and CRP and procalcitonin levels.

Variable CRP — expp (95% CI)
1.16 (0.86-1.56)
1.00 (0.99-1.01)
1.03 (0.81-1.30)
1.06 (1.03-1.09)

1.03 (0.99-1.07)

Obesity (reference: non-obese)

Age (per year)

Male sex (reference: female)

SOFA score (per point)

Charlson Comorbidity Index (per point)

p Procalcitonin — expp (95% CI) p
0.321 1.49 (0.88-2.51) 0.136
0.953 0.99 (0.97-1.00) 0.080
0.815 0.91 (0.60-1.38) 0.663
<0.001 1.26 (1.20-1.32) <0.001
0.179 1.00 (0.92-1.07) 0.914

Cl: confidence interval; CRP: C-reactive protein; CCI: Charlson Comorbidity Index; SOFA: Sequential Organ Failure Assessment.
Dependent variables were log-transformed; coefficients are presented as expp. The model was adjusted for obesity, age, sex, SOFA score, and CCI.

The results of the ROC analysis for the ability of
CRP and procalcitonin to predict ICU mortality in the
overall patient cohort are presented in Table 3. The
AUC for CRP was 0.666 (95% CIl 0.606-0.729), and
for procalcitonin, 0.691 (95% CIl 0.632-0.754). The
optimal threshold values determined by the Youden
index were =137 mg/L for CRP (sensitivity 53.5%,
specificity 73.7%) and =0.9 ng/mL for procalcitonin
(sensitivity 71.8%, specificity 59.3%). In subgroup
analyses, the optimal CRP threshold in the obese
group was =145 mg/L, compared with =67 mg/L in
the non-obese group; the corresponding procalcitonin
thresholds were =0.52 ng/mL and =1.26 ng/mL,
respectively. This difference in CRP thresholds is
clinically noteworthy: the mortality signal threshold
in obese patients was more than twice that in their
non-obese counterparts, suggesting that the chronic
inflammatory background associated with adipose

tissue may cause CRP to reflect a mortality signal
only at substantially higher levels. Nevertheless,
AUC differences between the two groups were not
statistically significant on DelLong testing for either
CRP (Z2=0.477; p=0.633) or procalcitonin (Z=-0.036;
p=0.971). Spearman correlation coefficients between
BMI and CRP (r=0.067; p=0.202) and between BMI
and procalcitonin (r=0.046; p=0.388) were also non-
significant. ROC curves for both groups are presented
in Figure 2.

Post-hoc power analysis revealed that the observed
effect sizes (Cohen’s d=0.219 for CRP and d=0.165 for
procalcitonin) were substantially below the threshold
for clinical meaningfulness (d=0.355). This finding
suggests that the relationship between obesity and
these inflammatory biomarkers is of limited clinical
significance, rather than indicating an undetected
effect in the current sample.

Table 3. ROC analysis results for CRP and procalcitonin in predicting ICU mortality.

Group / Biomarker AUC 95% CI
All patients (n=359)

CRP 0.666 0.606-0.729
Procalcitonin 0.691 0.632-0.754
Obese group (n=81)

CRP 0.696 0.569-0.797
Procalcitonin 0.690 0.570-0.802
Non-obese group (n=278)

CRP 0.661 0.598-0.730
Procalcitonin 0.695 0.624-0.758

AUC: area under the curve; Cl: confidence interval; CRP: C-reactive protein.

Optimal threshold Sensitivity Specificity
2137 mg/L %53.5 %73.7
20.9 ng/mL %71.8 %59.3
2145 mg/L %64.7 %73.3

20.52 ng/mL %84.3 %53.3
267 mg/L %73.2 %52.3
21.26 ng/mL %64.2 %68.2

95% Cl calculated using the bootstrap method (1,000 iterations). Optimal threshold values were determined using the Youden index for the overall cohort and each
subgroup separately. AUC differences between obese and non-obese groups were assessed by DeLong test: CRP p=0.633, procalcitonin p=0.971. Caution is advised

when interpreting subgroup analyses owing to small sample sizes.
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Figure 2. ROC curves for CRP and procalcitonin in predicting ICU mortality in obese and non-obese patients with sepsis.

AUC: area under the curve; CRP: C-reactive protein; ICU: intensive care unit; PCT: procalcitonin.

ROC curves are shown for all patients (solid black line), obese patients (dashed red line), and non-obese patients (dotted blue line). The diagonal dashed grey
line represents the reference line of no discrimination. AUC differences between obese and non-obese groups were assessed by DeLong test: CRP p=0.633,

procalcitonin p=0.971.

Discussion

This study investigated the relationship between
obesity and early inflammatory biomarkers in 359
ICU patients diagnosed with sepsis according to
Sepsis-3 criteria. Although CRP and procalcitonin
levels were numerically higher in the obese group,
obesity was not identified as an independent predictor
of either biomarker in multivariable analysis adjusted
for age, sex, SOFA score, and CCIl. This negative
finding constitutes the principal result of our study. It
suggests that the relationship between obesity and
these inflammatory biomarkers is of limited clinical
magnitude, largely overshadowed by the dominant
effect of disease severity. The variable that emerged
as the strongest independent predictor of both
biomarkers in the multivariable model was the SOFA
score — a surrogate of disease severity. No significant
difference in the prognostic value for mortality
prediction was observed between obese and non-
obese groups in the ROC analysis; ICU mortality,
length of stay, and lactate levels were also comparable.
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However, creatinine levels were significantly higher in
the obese group.

The relationship between obesity and inflammation
has long been established. Adipose tissue functions
as a metabolically active endocrine organ that
continuously secretes pro-inflammatory adipokines,
principally interleukin (IL)-6, tumour necrosis factor-
alpha (TNF-a), and leptin, establishing a state of
chronic low-grade inflammation associated with
obesity. Visser etal. demonstrated a positive correlation
between BMI and CRP levels in a large population-
based study and reported elevated baseline CRP
levels in obese individuals (4). Abbasi et al. showed
that even procalcitonin values within the normal
range were positively associated with BMI and waist
circumference, and that obesity, insulin resistance,
and the metabolic syndrome significantly elevated
procalcitonin levels (7). This pathophysiological basis
supports the hypothesis that obese patients with
sepsis might be expected to exhibit higher CRP and
procalcitonin levels.
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Direct evidence on this topic in the literature remains
sparse. Simon et al. examined 243 consecutive
patients treated for severe sepsis or septic shock
according to SCCM criteriain the ICUs of two university
hospitals, and reported higher procalcitonin and CRP
values in patients with BMI =30 kg/m2; however,
the difference in log-transformed procalcitonin only
approached borderline significance (p=0.052) (6).
The relationship was particularly pronounced in
patients with positive blood cultures, and the authors
emphasised the need for more detailed investigation
of adipose tissue’s role in severe sepsis. Abbasi et al.
further demonstrated that obesity, insulin resistance,
and the metabolic syndrome independently elevated
procalcitonin levels in analyses stratified by metabolic
phenotype (7), highlighting the influence of metabolic
context on biomarker values in the pre-Sepsis-3 era.
In our study, examining a cohort meeting Sepsis-3
criteria and substantially greater disease severity, a
similar numerical trend was observed. Yet, obesity
did not emerge as an independent determinant in the
multivariable analysis. Two explanations may account
for this discrepancy: first, the suppressive effect
of disease severity on the inflammatory response
may be considerably stronger in cohorts defined by
Sepsis-3 criteria; second, the pure effect of obesity —
disentangled from metabolic comorbidities — may be
too small to detect at the current sample size.

In our multivariable analysis, the SOFA score
emerged as the strongest independent predictor of
both CRP (expp 1.06; 95% CIl 1.03-1.09; p<0.001)
and procalcitonin (expp 1.26; 95% CI 1.20-1.32;
p<0.001). This finding is directly aligned with the
conceptual framework established by the Sepsis-3
consensus definition, in which the SOFA score serves
as the operational criterion for organ dysfunction
(1). It is well established that both the hepatic acute-
phase response and procalcitonin release increase
in proportion to the degree of organ dysfunction;
consequently, the independent effect of SOFA on
inflammatory biomarkers is a biologically expected
finding (1). Our data corroborate the SOFA score’s
role not only as a predictor of mortality but also as an

independent determinant of inflammatory biomarker
levels, further suggesting that the obesity-related
inflammatory background is relatively attenuated in
the face of acute organ dysfunction signals.

The ROC analysis in our study demonstrated that CRP
and procalcitonin predicted mortality with comparable
accuracy in both groups; the AUC was 0.666 for CRP
and 0.691 for procalcitonin. AUC differences between
the groups were not statistically significant on DeLong
testing (p=0.633 and p=0.971, respectively). These
findings are consistent with large-scale studies
documenting the limited prognostic performance of
CRP and procalcitonin in predicting sepsis mortality.
In a multicentre study of 1,772 patients with septic
shock based on the Korean Shock Society registry,
both biomarkers were elevated in non-survivors. Yet,
neither was an independent prognostic predictor in
multivariable analysis (13). Similarly, a recent study by
Schupp et al. reported poor prognostic AUC values
for CRP and procalcitonin about 30-day all-cause
mortality in patients with sepsis and septic shock
(14). In this context, the Youden threshold analysis
yields a clinically noteworthy finding: the optimal CRP
mortality threshold in the obese group was =145
mg/L, compared with =67 mg/L in the non-obese
group. Although this AUC difference did not reach
statistical significance, the disparity in thresholds
suggests that, owing to the chronic inflammatory
background derived from adipose tissue, CRP may
only begin to carry a mortality signal at substantially
higher levels in obese patients.

The most prominent secondary outcome was
significantly higher creatinine levels in the obese
group (p=0.006). This finding is consistent with
the recent study by Ahn et al., published in JAMA
Network Open, involving 4,041 patients with sepsis,
which demonstrated that obesity is an independent
risk factor for early sepsis-associated acute kidney
injury (SA-AKI) and that its development adversely
affects clinical outcomes (15). The adverse renal
effects of obesity are multifactorial and include
glomerular hyperfiltration, insulin resistance-mediated
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tubular injury, activation of the renin-angiotensin-
aldosterone system, and direct nephrotoxic effects
of pro-inflammatory cytokines derived from adipose
tissue. Furthermore, the relatively lower muscle
mass in obese patients may undermine creatinine
as an adequate reflection of renal dysfunction.
This methodological limitation warrants systematic
evaluation of the creatinine findings from our study in
larger patient series.

About the obesity paradox, ICU mortality in our
study was similar between the obese and non-
obese groups (63.0% vs. 68.3%; p=0.439). This
finding is consistent with the conflicting evidence in
the ICU mortality literature about obesity. Yeo et al,,
in a multicentre prospective Korean cohort of 6,424
patients with sepsis, reported significantly higher in-
hospital mortality in the non-obese group compared
with the obese group on matched analysis (36.7%
vs. 25.3%; p<0.001), attributing this to the classical
obesity paradox (8). The meta-analysis by Gao et al.
demonstrated that obesity was associated with lower
sepsis mortality (OR=0.82; 95% Cl 0.69-0.97);
however, the authors noted that this protective effect
appeared to be less robust in ICU settings and in
prospective cohorts (16). Zhang et al., in a large-scale
analysis of the MIMIC-IV database, demonstrated
that the protective effect of obesity in sepsis varied
markedly by age and sex, being most pronounced in
elderly male patients (3). In our study, the substantially
higher proportion of women in the obese group
(70.4%) emerges as a demographic constraint that
limits the comparability of the two groups in the
context of the obesity paradox. This sex disparity
most likely reflects the pattern inherent to BMI-based
obesity classification: men more frequently exhibit
central obesity and may fall below BMI cut-offs in
some populations.

This study has several methodological strengths.
The systematic application of the Sepsis-3 definition
eliminates the diagnostic heterogeneity observed in
many earlier studies. Enrolling consecutive patients
who meet the inclusion criteria throughout the study
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period reduces selection bias. The multivariable
analytical design minimises confounding inherent to
previously published univariable comparisons and
enables a more reliable estimation of the independent
effect of obesity. Given the paucity of Sepsis-3
cohort data from Turkey, this study makes an original
contribution to the regional literature.

Conversely, the study should be interpreted in light of
its limitations. The retrospective, single-centre design
limits generalisability compared with prospective
multicentre studies. Post-hoc power analysis revealed
that the observed effect sizes (Cohen’s d=0.219 for
CRP and d=0.165 for procalcitonin) were substantially
below the pre-specified clinical threshold. At the same
time, this supports the biological plausibility of the
negative finding, but it does not entirely exclude the
possibility of a type Il error. BMI does not fully reflect
the quantity or distribution of visceral adipose tissue;
future studies incorporating complementary measures
such as waist circumference or abdominal computed
tomography are recommended to investigate this
relationship in greater detail. The markedly higher
proportion of women in the obese group (70.4%)
limits the comparability of the two groups from a sex-
balance perspective, particularly requiring careful
interpretation of outcomes involving sex interactions.
Finally, the inability to incorporate culture data and
the primary infection focus into the analysis restricted
the evaluation of pathogen-specific differences in
biomarker responses.

Conclusion

This study demonstrates that obesity does not
independently affect CRP and procalcitonin levels
in ICU patients diagnosed with sepsis according
to Sepsis-3 criteria. Although both inflammatory
biomarkers were numerically higher in the obese
group, this difference lost statistical significance
following adjustment for the SOFA score — a key
indicator of disease severity. In the multivariable
analysis, the strongest independent predictor of CRP
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and procalcitonin was the SOFA score rather than
obesity. While ICU mortality, length of stay, and lactate
levels were comparable between groups, significantly
elevated creatinine levels in obese patients suggest
that obesity may impose an additional burden on
renal function during the course of sepsis. The ROC
analysis demonstrated that the prognostic value of
CRP and procalcitonin for mortality prediction was
independent of obesity status, with no statistically
significant difference between the two groups. These
findings suggest that, in the context of sepsis, obesity
alone is not a decisive determinant in the interpretation
of inflammatory biomarkers; the primary determinant
is the clinical expression of organ dysfunction.
Prospective, multicentre studies with larger sample
sizes investigating whether this relationship varies with
disease severity will provide more definitive guidance
for the clinical use of sepsis biomarkers.
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