ORIGINAL ARTICLE

Simgek Index (Kocaeli Fournier’s Gangrene Severity Index,
KFGSI): Development and Prognostic Performance of

an Admission-Based Mortality Prediction Model for
Fournier’s Gangrene

Giirkan Bozkurt, ® Turgay Simsek, © Mehmet Fatih Ozsaray, ©® Mehmet Furkan Avci,
Nuh Zafer Cantiirk

Department of General Surgery, Kocaeli University Faculty of Medicine, Kocaeli- Ttirkiye

ABSTRACT

BACKGROUND: Fournier’s gangrene (FG) is an aggressive form of necrotizing fasciitis associated with high mortality despite ad-
vances in critical care and surgical management. Early identification of high-risk patients is essential to enable timely intervention. This
study aimed to evaluate established prognostic indices and to develop a novel model for mortality prediction.

METHODS: We retrospectively reviewed the medical records of 69 patients diagnosed with FG and treated at the General Surgery
Clinic of Kocaeli University Hospital between January 2017 and January 2022. Demographic, clinical, laboratory, radiological, and
treatment-related data were collected. Disease severity was assessed using the Fournier’s Gangrene Severity Index (FGSI), Uludag FGSI
(UFGSI), and the American Society of Anesthesiologists (ASA) score. The UFGSI was calculated by combining the FGSI physiological
score with additional age and dissemination scores derived from radiological extent grading. Logistic regression and receiver operat-
ing characteristic (ROC) curve analyses were performed to identify independent predictors of mortality and to develop the Kocaeli
Fournier Gangrene Severity Index (KFGSI).

RESULTS: The mean age was 58.6+13.5 years (range: 36—89), with 52 (75.4%) males and 17 (24.6%) females. The overall in-hospital
mortality rate was 40.6% (n=28). On univariate analysis, admission parameters significantly associated with mortality included pulse
rate, respiratory rate, body mass index (BMI), serum lactate level, radiological extent grade, body temperature, and FGSI score (all
p<0.05). Intensive care unit (ICU) length of stay was also associated with mortality in exploratory analyses, reflecting the downstream
clinical course. ROC analysis demonstrated strong prognostic performance for pulse rate (area under the curve [AUC] 0.935; 95%
confidence interval [CI] 0.848-0.980) and radiological extent grade (AUC 0.898; 95% Cl 0.797-0.966), as illustrated in Figure |. The
UFGSI also showed good discrimination (AUC 0.858; 95% Cl 0.748-0.967), with 96.4% sensitivity and 73.2% specificity at the Youden-
derived cut-off (210). The newly developed admission-based KFGSI, incorporating five admission parameters (pulse rate, respiratory
rate, body mass index, serum lactate level, and radiological extent grade), demonstrated superior discrimination compared with FGSI
in this derivation cohort (AUC 0.943; 95% CI 0.860-0.985; sensitivity 92.9%; specificity 85.4% vs. FGSI AUC 0.860; 95% Cl 0.755—
0.932). ICU length of stay was not included in the admission-based KFGSI model.

CONCLUSION: The KFGSI demonstrated excellent prognostic accuracy for mortality prediction in FG and outperformed FGSI in
this derivation cohort. However, external validation in multicenter populations is required. Early application of the KFGSI may enhance
clinical risk stratification and support timely decision-making regarding triage and management. Prospective multicenter studies are
needed to confirm its validity and establish its clinical utility.
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INTRODUCTION

Fournier’s gangrene (FG) is an acute, rapidly progressive, and
life-threatening form of necrotizing fasciitis that primarily af-
fects the perineal, genital, and perianal regions.I'? It is typi-
cally polymicrobial and may spread cephalad along contiguous
fascial planes to the abdominal wall, driven by infectious and
inflammatory processes; urgent recognition and manage-
ment are therefore essential and often require prompt re-
suscitation and emergency surgical debridement.'?] Delays
in diagnosis or treatment are associated with high mortality,
underscoring the importance of maintaining clinical vigilance,
particularly in cases with non-specific early symptoms.F!

Fournier’s gangrene has a multifactorial etiology with several
well-established risk factors, including local trauma to the
perineal, perianal, or genitourinary regions, diabetes mellitus,
chronic alcohol use, general debilitation, medication expo-
sure, immunosuppression, and underlying malignancy. These
factors reflect the complex pathophysiology and severe clini-
cal course of the disease.l'#*]

The clinical presentation of FG is often heterogeneous, which
can delay diagnosis. Initial findings may be limited to localized
cutaneous changes; however, the disease can rapidly prog-
ress to systemic toxicity with sepsis and multiorgan failure.
As the condition advances, patients may develop ecchymosis,
necrosis, edema, subcutaneous crepitus, marked tenderness,
and purulent collections. In debilitated or comorbid patients,
early physical signs may be subtle, necessitating a high index
of suspicion.[!*]

Given these diagnostic challenges and the need for early risk
stratification, several prognostic indices have been proposed.
The Fournier’s Gangrene Severity Index (FGSI) and the Uludag
FGSI (UFGSI) are commonly used to estimate mortality risk
and guide management decisions. These tools provide struc-
tured, bedside-applicable frameworks for assessing disease
severity, particularly when clinical evaluation is inconclusive.
However, their predictive accuracy and generalizability vary
across different patient populations.*

The primary aim of this study was to identify factors associ-
ated with mortality in FG and to develop a novel, admission-
based prediction model. We evaluated the predictive perfor-
mance of established indices (FGSI and UFGSI) in our cohort
and compared them with a newly derived model tailored to
our dataset. By informing early triage and treatment strate-
gies—particularly in the setting of diagnostic uncertainty—an
effective prediction model may support timely clinical deci-
sion-making and optimize patient management.

In this context, the present study introduces the Kocaeli
Fournier Gangrene Severity Index (KFGSI), a composite
prognostic score designed to estimate in-hospital mortality
in patients with Fournier’s gangrene using clinically relevant
physiological, laboratory, and radiological parameters avail-
able at initial presentation. For comparison, the original de-

Ulus Travma Acil Cerrahi Derg, July 2026, Vol. 32, No. 7

scriptions of the Fournier’s Gangrene Severity Index and the
Uludag FGSI were referenced at their first mention.

The primary model, hereafter referred to as the admission-
based KFGSI, incorporates pulse rate, respiratory rate, body
mass index (BMI), serum lactate level, and radiological extent
grade. An extended exploratory model including intensive
care unit (ICU)-related variables was evaluated separately
to assess prognostic performance over the clinical course;
however, it was not considered suitable for early bedside risk
stratification.

MATERIALS AND METHODS
Study Design and Setting

This retrospective study was conducted at the General Sur-
gery Clinic of Kocaeli University Research and Application
Hospital between January 2017 and January 2022. Patients di-
agnosed with Fournier’s gangrene were included. The primary
objectives were to evaluate the prognostic performance of es-
tablished indices in predicting mortality and to develop a novel
scoring system, the Kocaeli Fournier Gangrene Severity Index.

Ethical approval was obtained from the Non-Interventional
Clinical Research Ethics Committee of Kocaeli University
(Approval No: KU GOKAEK 2022/10.11). All patient data
were anonymized, and the study was conducted in accor-
dance with the Declaration of Helsinki.

Patient Selection and Data Collection

The medical records of 69 patients diagnosed with FG were
reviewed. Collected data included demographic character-
istics (age, sex), clinical variables (American Society of An-
esthesiologists [ASA] score, body temperature, pulse rate,
respiratory rate, height, weight, and BMI), and comorbidities
(diabetes mellitus, hypertension, malignancy, chronic kidney
disease, steroid use, and other chronic conditions).

Disease-specific variables included infection etiology, radio-
logical grade based on computed tomography (CT) and/
or magnetic resonance imaging (MRI), and the anatomical
extent of involvement. Treatment-related data comprised
wound culture results, identified microorganisms, antibiotic
regimens, number of debridements, and diversion procedures
such as ostomy creation. Diverting stoma formation was
performed at the discretion of the attending surgical team,
primarily in patients with severe anorectal involvement, in-
cluding sphincter compromise, rectal perforation, gross fecal
contamination, or extensive perineal defects where adequate
wound control was not achievable. In this cohort, severe ano-
rectal involvement was operationally defined as imaging and/
or intraoperative evidence of anal sphincter complex involve-
ment, rectal wall defect or perforation, or gross fecal con-
tamination of the wound field. Hospitalization parameters,
including total length of stay, ICU admission, and ICU length
of stay, were also recorded.
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Laboratory values at admission were documented, includ-
ing C-reactive protein (CRP), sodium, potassium, creatinine,
white blood cell (WBC) count, bicarbonate (HCO3), and lac-
tate levels. Categorical variables were summarized as n (%),
while continuous variables were reported as mean * standard
deviation (SD) for normally distributed data and median (in-
terquartile range) for non-normally distributed data.

Scoring Systems

The FGSI and UFGSI were calculated at admission as previ-
ously described in the literature.[*”] Perioperative risk was
also assessed using the American Society of Anesthesiologists
Physical Status Classification System, in accordance with the
official guidelines.”) For UFGSI calculation, the age and dis-
semination components were derived from admission data
and radiological extent grading. The age score was assigned as
| for patients aged 260 years and 0 otherwise. The dissemi-
nation score was mapped to the radiological extent grade
as follows: grade | (anorectal involvement) = | point, grade
2 (pelvic involvement) = 2 points, and grade 3 (abdominal
extension beyond the pelvis) = 6 points, consistent with the
original UFGSI definitions. The total UFGSI was calculated as
the sum of the FGSI physiological score, dissemination score,
and age score.

Statistical Analysis

Statistical analyses were performed using SPSS software (IBM
Corp., Armonk, NY, USA). Continuous variables were as-
sessed for normality using visual inspection (histograms and
Q-Q plots) and the Shapiro—Wilk test. Normally distributed
continuous variables are presented as mean * standard devia-
tion, while non-normally distributed variables are reported
as median (interquartile range). Comparisons between sur-
vivors and non-survivors were performed using the indepen-
dent samples t-test for normally distributed variables and the
Mann—Whitney U test for non-normally distributed variables.
Categorical variables were compared using Fisher’s exact test
or the Fisher—Freeman—Halton test, as appropriate. Correla-
tions were assessed using Spearman’s rank correlation coef-
ficient. Logistic regression analysis was performed to identify
independent predictors of in-hospital mortality. Receiver op-
erating characteristic (ROC) curve analysis was used to deter-
mine optimal cut-off values, and diagnostic performance was
reported in terms of sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV). Optimal
cut-off values were defined using the Youden index. A two-
sided p value <0.05 was considered statistically significant.
The primary multivariable logistic regression model was con-
structed using the enter method and restricted to five clini-
cally plausible admission-time predictors (pulse rate, respira-
tory rate, BMI, serum lactate level, and radiological extent
grade) to preserve interpretability and minimize overfitting,
given the limited number of outcome events. Multicollinearity
was assessed using variance inflation factors (VIF), with values
>5 considered indicative of problematic collinearity; no sig-
nificant multicollinearity was observed. Patients with incom-
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plete admission data for key predictors were excluded during
cohort selection; therefore, no imputation was performed.

Development of the Kocaeli Fournier Gangrene
Severity Index

Candidate predictors of in-hospital mortality were initially
identified through univariate analyses based on clinical rel-
evance and statistical significance. Variables significantly as-
sociated with mortality (p<0.05) were subsequently entered
into a multivariable logistic regression model, with careful
consideration of model parsimony given the limited number
of outcome events.

To ensure applicability at the time of initial clinical assess-
ment, only variables available at hospital presentation were
included in the primary (admission-based) KFGSI model. Vari-
ables reflecting the downstream clinical course, such as ICU
admission or ICU length of stay, were intentionally excluded
from the primary model to avoid time-dependent bias.

For each independent predictor retained in the admission-
based model, ROC curve analysis was performed to deter-
mine optimal cut-off values using the Youden index. Variables
exceeding their respective cut-off thresholds were assigned
one point, and the cumulative score constituted the Kocaeli
Fournier Gangrene Severity Index. To preserve bedside us-
ability, an unweighted point-based approach was adopted;
however, weighted scoring based on regression coefficients
may be explored in future validation studies. Body tempera-
ture, although significant in univariate analysis, was excluded
from the final model due to borderline cut-off stability and
limited incremental prognostic value in multivariable analysis.

The total KFGSI score ranged from 0 to 5 points. An overall
cut-off value was determined using ROC analysis to stratify
patients into low- and high-risk mortality groups. The KFGSI
was developed as a derivation model for exploratory risk
stratification, with the understanding that external validation
is required prior to clinical implementation.

RESULTS

Between January 2017 and January 2022, a total of 81 pa-
tients diagnosed with Fournier’s gangrene were identified.
Twelve patients were excluded from the analysis, including
five who were transferred to external intensive care units and
seven with incomplete medical records. Consequently, 69 pa-
tients comprised the final study cohort.

The demographic and clinical characteristics of the pa-
tients are summarized in Table |. Of the included patients,
52 (75.4%) were male and 17 (24.6%) were female, with a
median age of 58 years (range: 36-89). The mean length of
hospital stay was 24.4+21.4 days (range: |-130). According
to the American Society of Anesthesiologists Physical Status
Classification, 20 patients (29.0%) were classified as ASA I,
43 (62.3%) as ASA lll, and six (8.7%) as ASA IV.

Comorbid conditions were common. Diabetes mellitus was
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Table I. Baseline demographic and clinical characteristics of

the study cohort (n=69)

Value

Age, years, meantSD (range) 58.6£13.5 (36-89)

Sex, male, n (%) 52 (75.4)
Sex, female, n (%) 17 (24.6)
ASA L, n (%) 20 (29.0)
ASA L, n (%) 43 (62.3)
ASA IV, n (%) 6 (8.7)

Length of hospital stay, days,

meanSD (range) 24.4+21.4 (1-130)

Diabetes mellitus, n (%) 38 (55.1)
Hypertension, n (%) 20 (29.0)
Malignancy, n (%) Il (15.9)
Chronic kidney disease, n (%) 10 (14.5)
Steroid use, n (%) 17 (24.6)
Bacterial infection, n (%) 29 (42.0)
Fungal infection, n (%) 3 (43)
Unknown etiology, n (%) 37 (53.6)
E. coli, n (%) 11 (15.9)
A. baumannii, n (%) 9 (13.0)
Radiological grade I, n (%) 25 (36.2)
Radiological grade 2, n (%) 30 (43.5)
Radiological grade 3, n (%) 14 (20.3)
Scrotal extension, n (%) 35 (50.7)
Stoma required, n (%) 54 (78.3)
Debridement, mean+SD (range) 3.8+3.4 (1-18)
ICU admission, n (%) 45 (65.2)
In-hospital mortality, n (%) 28 (40.6)

SD: Standard deviation; ASA: American Society of Anesthesiologists Physi-
cal Status Classification; ICU: Intensive care unit; E. coli: Escherichia coli;
A. baumannii: Acinetobacter baumannii.

present in 38 patients (55.1%), hypertension in 20 (29.0%),
malignancy in 11 (15.9%), chronic kidney disease in 10 (14.5%),
and a history of steroid use in 17 (24.6%). Microbiological eval-
uation demonstrated bacterial growth in 29 patients (42.0%)
and fungal growth in three (4.3%), while no causative microor-
ganism was identified in 37 cases (53.6%). The most frequently
isolated organisms were Escherichia coli (15.9%) and Acineto-
bacter baumannii (13.0%). Radiological assessment showed
anorectal involvement (grade 1) in 25 patients (36.2%), pelvic
involvement (grade 2) in 30 (43.5%), and abdominal exten-
sion (grade 3) in 14 (20.3%). Scrotal extension was observed
in 35 patients (50.7%). A diverting stoma was created in 54
patients (78.3%). The number of surgical debridement pro-
cedures ranged from | to 18, with a mean of 3.8+£3.4 pro-
cedures. Forty-five patients (65.2%) required ICU admission

Ulus Travma Acil Cerrahi Derg, July 2026, Vol. 32, No. 7

during hospitalization. The overall in-hospital mortality rate
was 40.6% (n=28), while 41 patients (59.4%) survived.

Univariate analysis identified several clinical and laboratory
parameters significantly associated with in-hospital mortality,
including body temperature (p=0.021), pulse rate (p<0.001),
respiratory rate (p=0.003), BMI (p=0.007), FGSI score
(p<0.001), serum lactate level (p=0.015), radiological extent
grade (p=0.001), and ICU length of stay (p=0.003). Compara-
tive outcomes and variables associated with mortality are
presented in Table 2.

Receiver operating characteristic curve analysis was per-
formed to assess the discriminative ability of significant pre-
dictors. Pulse rate demonstrated the highest individual pre-
dictive performance, with an area under the curve (AUC) of
0.935 (95% confidence interval [CI]: 0.848-0.980), sensitivity
of 82.1%, and specificity of 97.6%. Radiological extent grade
also showed strong prognostic performance, with an AUC of
0.898 (95% Cl: 0.797-0.966), sensitivity of 89.3%, and speci-
ficity of 82.9%. ROC curves for the most significant predic-
tors are presented in Figure |.

Other parameters, including BMI, respiratory rate, serum
lactate level, and body temperature, demonstrated moder-
ate predictive performance. ICU length of stay showed prog-
nostic relevance in exploratory analyses, reflecting disease
severity during the clinical course; however, it was not incor-
porated into the primary admission-based prediction model.
The diagnostic performance of significant predictors is sum-
marized in Table 3.

Based on ROC-derived cut-off values, the admission-only
KFGSI was developed using five parameters available at initial
hospital presentation: pulse rate, respiratory rate, BMI, se-
rum lactate level, and radiological extent grade. Body temper-
ature, although statistically significant in univariate analysis,
was excluded from the final model due to borderline cut-off
stability and limited incremental prognostic value.

ROC analysis of the admission-based KFGSI demonstrat-
ed high discrimination, with an AUC of 0.943 (95% Cl:
0.860-0.985), sensitivity of 92.9%, and specificity of 85.4%
(p<0.001). A KFGSI score 24 was associated with a very high
risk of in-hospital mortality and was identified as the optimal
cut-off based on overall ROC curve analysis. The compara-
tive predictive performance of FGSI and the admission-based
KFGSI is presented in Table 4. One point was assigned for
each of the following admission-time thresholds: pulse rate
2120 bpm, respiratory rate 224/min, body mass index 230
kg/m?, serum lactate level 23.5 mmol/L, and radiological ex-
tent grade 22. The UFGSI was also calculated at admission
for all patients. ROC analysis demonstrated good discrimina-
tion for in-hospital mortality, with an AUC of 0.858 (95%
Cl: 0.748-0.967). Using the Youden index, the optimal cut-
off was 210, yielding a sensitivity of 96.4% and specificity of
73.2%. Using the predefined threshold of =9 proposed in
the original UFGSI study, sensitivity was 100.0% and specific-
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Table 2.  Univariate comparison between survivors and non-survivors
Parameter Survivors Non-survivors p-value
(n=41) (n=28)

Body temperature (°C) 37.3 (37.0-37.8) 38.2 (37.6-39.1) 0.021
Pulse rate (bpm) 100 (92—-110) 122 (114-134) <0.001
Respiratory rate (/min) 20 (18-22) 25 (22-28) 0.003
Body mass index (kg/m?) 27.1 (25.4-29.2) 30.0 (27.8-32.6) 0.007
FGSI score 6 (5-7) 9 (8-11) <0.001
Serum lactate (mmol/L) 2.5 (2.0-3.1) 4.0 3.34.9) 0.015
Radiological extent grade 2 (1-2) 3(2-3) 0.001
ICU length of stay (days)t 3 (2-4) 10 (8-13) 0.003

Values are presented as median (interquartile range). tIntensive care unit (ICU) length of stay reflects downstream disease severity and was not included in

the primary admission-based KFGSI model. Between-group comparisons were performed using the Mann—Whitney U test.

Table 3. Diagnostic performance of significant admission variables for in-hospital mortality (ROC analysis)

Parameter AUC 95% CI Sensitivity (%) Specificity (%) p-value
Pulse rate 0.935 0.848-0.980 82.1 97.6 <0.001
Respiratory rate 0.812 0.703-0.905 75.0 78.0 0.003
Body mass index (BMI) 0.789 0.672-0.886 714 76.2 0.007
Serum lactate level 0.821 0.713-0.912 78.6 80.5 0.015
Radiological extent grade 0.898 0.797-0.966 89.3 82.9 0.001
Body temperature 0.742 0.621-0.852 67.9 714 0.021

AUC: Area under the curve; Cl: Confidence interval.

ity was 56.1%. The comparative discriminative performance
of FGSI, UFGSI, and admission-based KFGSI is presented in
Table 4.

In multivariable logistic regression analysis restricted to
admission-time variables, pulse rate, respiratory rate, BMI,
serum lactate level, and radiological extent grade remained
independently associated with in-hospital mortality (Table 5).
These findings underscore the prognostic importance of early
systemic physiological response, metabolic derangement, and
disease extent at presentation. The multivariable model was
fitted using the enter method with the five predictors.

DISCUSSION

Fournier’s gangrene is an aggressive and rapidly progressive
necrotizing fasciitis associated with substantial morbidity
and mortality despite advances in critical care and surgical
management.l'? Early identification of patients at high risk of
death is therefore essential, as it directly influences triage de-
cisions, timing of imaging, surgical strategy, and the level of
postoperative monitoring.
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Figure 1. Receiver operating characteristic (ROC) curves illustrat-
ing the discriminative performance of pulse rate and radiological
extent grade for predicting in-hospital mortality in patients with
Fournier’s gangrene.
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Table 4. Comparative prognostic performance of FGSI, UFGSI, and admission-based KFGSI for predicting in-hospital mortality
Severity index AUC 95% CI Cut-off Sensitivity (%) Specificity (%)
FGSI 0.860 0.755-0.932 27 82.1 78.1
UFGSI (Youden) 0.858 0.748-0.967 210 96.4 732
UFGSI (predefined*) 0.858 0.748-0.967 29 100.0 56.1
Admission-based KFGSI 0.943 0.860-0.985 24 929 85.4

FGSI: Fournier’s Gangrene Severity Index; UFGSI: Uludag Fournier’s Gangrene Severity Index; KFGSI: Kocaeli Fournier Gangrene Severity Index; AUC: Area
under the receiver operating characteristic curve; Cl: Confidence interval. *The predefined UFGSI threshold (29) was based on the original UFGSI description

and validation studies.

Table 5. Multivariable logistic regression analysis of admission-time predictors of in-hospital mortality (n=69)

Predictor (admission variables) Adjusted OR 95% ClI p-value
Pulse rate (per | bpm increase) 1.08 1.03—1.13 <0.001
Respiratory rate (per | /min increase) 1.29 1.10-1.53 0.002
Body mass index (per | kg/m? increase) .19 1.05-1.36 0.007
Serum lactate (per | mmol/L increase) 2.35 1.50—4.00 <0.001
Radiological extent grade (per |-grade increase) 2.05 1.12-3.98 0.021

OR: Odds ratio; Cl: Confidence interval; BMI: Body mass index. Note: Only admission-time variables were included in the multivariable model. Intensive care

unit-related variables were excluded to avoid time-dependent bias.

Principal Findings

In this single-center cohort, several admission-time clinical
and laboratory parameters—including pulse rate, respiratory
rate, body mass index, serum lactate level, and radiological
extent grade—were significantly associated with in-hospital
mortality. Among these, pulse rate demonstrated the highest
discriminative ability, followed by radiological extent grade,
as reflected in the ROC curve analysis (Fig. |). These find-
ings underscore the prognostic importance of early systemic
physiological response and disease extent at presentation.

Based on these results, we developed an admission-based
composite prognostic model, the Kocaeli Fournier Gangrene
Severity Index, incorporating the strongest predictors avail-
able at initial assessment. The admission-based KFGSI dem-
onstrated higher apparent discrimination than the FGSI in
this derivation cohort (AUC 0.943 vs. 0.860). Although this
performance is encouraging, it should be interpreted with
caution given the derivation nature of the model. Neverthe-
less, the findings suggest that integrating physiological de-
rangement, metabolic stress, host-related factors, and radio-
logical disease extent may provide more accurate early risk
stratification than individual variables or traditional scoring
systems alone.

Importantly, all five admission-time components of the KFGSI
remained independent predictors of mortality in multivari-
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able analysis, supporting their combined use as a practical
bedside risk stratification tool.

Comparison with Existing Literature

Fournier’s gangrene predominantly affects male patients;
however, the impact of sex on mortality remains inconsistent
across published studies. In our cohort, sex was not associ-
ated with mortality, consistent with the large review by Eke,
which analyzed 1,726 cases.I'” In contrast, Czymek et al.l'!
reported worse outcomes among female patients, potentially
due to delayed presentation or more advanced disease at di-
agnosis. These discrepancies highlight the heterogeneity of
FG populations and variations in healthcare settings.

Several prognostic scoring systems have been proposed to
estimate mortality risk in FG. Established indices such as the
FGSI and UFGSI provide structured bedside assessments;
however, their predictive performance varies across different
patient cohorts.®”!*1 A recent systematic review and meta-
analysis by Tufano et all' confirmed the prognostic value
of these tools, reporting pooled AUC values approaching
0.90-0.94, particularly for the UFGSI, while also highlighting
methodological limitations and inter-study heterogeneity.

Our findings are broadly consistent with those of contempo-
rary cohort studies. Garg et al.l'’! reported substantial mor-
bidity and persistent functional impairment among survivors,
underscoring the importance of early and accurate risk strati-
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fication. In contrast to smaller single-center series, Hauser et
al.l'"! demonstrated in a large consecutive cohort that higher
FGSI scores and greater comorbidity burden independently
predicted mortality, ICU admission, and hospital length of
stay. Similarly, Hong et al.l'l identified key physiological and
laboratory parameters as significant prognostic factors, fur-
ther supporting the concept that composite risk assessment
tools may outperform single-variable predictors.

In addition to established clinical indices, biomarker-based ap-
proaches have been explored to improve prognostic accuracy
in necrotizing soft-tissue infections. Zil-E-Ali et al.?? high-
lighted the potential utility of procalcitonin when combined
with laboratory risk indicators. Although such biomarkers
were not evaluated in the present study, they may represent
valuable adjuncts for the future refinement of FG prognostic
models.

Clinical Implications

The high apparent discriminative performance of the admis-
sion-based KFGSI suggests potential clinical utility for early
risk stratification in patients with FG. Patients identified as
high risk at presentation may be considered for early senior
surgical review, aggressive resuscitation, prompt imaging to
delineate disease extent, and closer postoperative monitor-
ing. The strong prognostic contribution of radiological extent
grade supports the role of early cross-sectional imaging in
suspected FG, provided that it does not delay definitive sur-
gical source control, in accordance with current emergency
management principles.['%!2!417]

In the present cohort, the rate of diverting stoma creation
was relatively high (78.3%). This finding should be interpreted
in the context of disease severity and local surgical practice.
A substantial proportion of patients presented with advanced
disease, including extensive perineal involvement, anorectal
spread, and pelvic or abdominal extension on imaging, which
influenced intraoperative decision-making. Importantly, cur-
rent evidence does not support routine fecal diversion in all
patients with Fournier’s gangrene, and its impact on mortality
remains controversial. A systematic review and meta-analysis
found no consistent association between diversion stoma and
reduced mortality, suggesting that stoma formation should
not be considered a universal mortality-reducing strategy.
U8 Instead, diversion procedures are typically reserved for
selected cases to facilitate wound care and reduce fecal
contamination, particularly in patients with severe anorec-
tal involvement, sphincter compromise, rectal perforation
or gross fecal contamination, or extensive perineal defects
where adequate wound control is not achievable.l'”! There-
fore, the high stoma rate observed in this study likely reflects
a cautious institutional approach in advanced presentations
rather than routine practice.

Strengths and Limitations

The strengths of this study include a well-defined cohort,
comprehensive evaluation of clinical, laboratory, and radio-

800

Bozkurt et al. KFGSI and prognosis: a retrospective study

logical variables, and the development of a parsimonious,
admission-based prognostic model using parameters readily
available at initial hospital presentation. The use of ROC-
based analyses enabled objective assessment of individual
predictors and facilitated the construction of a clinically ap-
plicable composite score focused on early risk stratification.

Several limitations should be acknowledged. First, the ret-
rospective, single-center design limits the generalizability of
the findings and precludes causal inference. Second, external
validation was not performed; therefore, the KFGSI should
be considered a derivation model with potentially optimis-
tic performance estimates. Third, the relatively small number
of mortality events in relation to the number of candidate
predictors may have increased the risk of overfitting, despite
efforts to restrict the primary model to a limited set of clini-
cally relevant variables.

The observed in-hospital mortality rate in our cohort (40.6%)
was higher than that reported in large administrative and
population-based database studies. For example, Sorensen
et al.? reported substantially lower case-fatality rates in a
population-based U.S. cohort. More recently, an analysis of
the National Inpatient Sample (2016-2020), including 5,007
surgically debrided Fournier’s gangrene hospitalizations, re-
ported a crude in-hospital mortality rate of 5.8%, along with
increased length of stay and healthcare costs compared with
non-perineal necrotizing soft tissue infections.?"! This dis-
crepancy likely reflects differences in case-mix and study set-
ting, including referral bias to a tertiary care center, more
advanced disease at presentation, delayed admission, and a
higher burden of comorbidities in our cohort. Accordingly,
comparisons with population-based datasets should be inter-
preted with caution.

Additionally, the rate of diverting stoma formation was rela-
tively high in this cohort. This likely reflects institutional sur-
gical practice and the advanced disease extent at presentation
in a substantial proportion of patients, rather than a stan-
dardized mortality-reducing strategy. Current evidence does
not consistently demonstrate a mortality benefit associated
with diversion procedures in Fournier’s gangrene, and deci-
sions regarding stoma formation were made on a case-by-
case basis. These factors may have influenced both treatment
patterns and outcomes and should be considered when inter-
preting the study findings.

Calibration metrics (e.g., calibration plots or Hosmer—Leme-
show goodness-of-fit testing) were not formally assessed due
to the limited sample size and number of events. In addition,
internal validation techniques such as bootstrapping were not
performed; therefore, the reported AUC values may reflect
optimism inherent to a derivation cohort.

Future Directions

Prospective multicenter studies are required to externally
validate the admission-based KFGSI, assess calibration, and
benchmark its performance against established indices such
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as FGSI and UFGSI. Further evaluation of additional biomark-
ers, including procalcitonin, as well as standardized radiologi-
cal staging systems, may enhance the robustness and general-
izability of FG mortality prediction models.['*?1

CONCLUSION

This study identified several admission-time physiological, lab-
oratory, and radiological parameters closely associated with
in-hospital mortality in patients with Fournier’s gangrene.
Based on these findings, we developed the Kocaeli Fourni-
er Gangrene Severity Index, an admission-based composite
score designed to support early risk stratification using vari-
ables readily available at initial clinical assessment.

In our cohort, the KFGSI demonstrated higher apparent dis-
criminative performance compared with the conventional
FGSI, suggesting that integrating systemic physiological re-
sponse, metabolic stress markers, and radiological disease ex-
tent may improve early prognostic assessment. Importantly,
the model was constructed to exclude time-dependent vari-
ables, thereby preserving its applicability in the emergency
setting.

However, these findings should be interpreted in light of the
study’s limitations, including its retrospective design, single-
center setting, and lack of external validation. Accordingly,
the KFGSI should be considered a derivation model, and its
clinical utility requires confirmation in prospective, multi-
center studies across diverse healthcare settings and patient
populations.

Overall, this study highlights the need for refined, practical
prognostic tools in Fournier’s gangrene and supports further
collaborative research aimed at improving early risk assess-
ment, clinical decision-making, and patient outcomes.
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Simgek Indeksi (Kocaeli Fournier Gangreni Siddet Indeksi, KFGSI): Fournier gangreninde
bagvuru anina dayali bir mortalite tahmin modelinin gelistirilmesi ve prognostik
performansi

AMAC: Fournier gangreni (FG), yogun bakim ve cerrahi alandaki gelismelere ragmen yiiksek mortalite oranina sahip agresif bir nekrotizan fasiittir.
Yiksek riskli hastalarin erken tanimlanmasi, zamaninda miidahaleye rehberlik etmek agisindan kritik Sneme sahiptir. Bu galisma, mevcut prognostik
indeksleri degerlendirmeyi ve basvuru aninda uygulanabilir yeni bir mortalite tahmin modeli gelistirmeyi amaglamistir.

GEREC VE YONTEM: Ocak 2017-Ocak 2022 tarihleri arasinda Kocaeli Universitesi Hastanesi Genel Cerrahi Klinigi'nde FG tanisi alarak tedavi
edilen 69 hastanin tibbi kayitlari retrospektif olarak incelendi. Demografik, klinik, laboratuvar, radyolojik ve tedaviye iliskin veriler toplandi. Hastalik
siddeti Fournier Gangren Siddet indeksi (FGSI), Uludag FGSI (UFGSI) ve Amerikan Anesteziyologlar Dernegi (ASA) skorlari ile degerlendirildi.
UFGSI, FGSI'nin fizyolojik skoruna yas skoru ve radyolojik yayginlik derecesinden tiiretilen diseminasyon skorunun eklenmesiyle hesaplandi. Bagim-
siz mortalite belirteglerini saptamak ve Kocaeli Fournier Gangren Siddet indeksi’ni (KFGSI) olusturmak igin lojistik regresyon ve ROC egrisi analizleri
yapildi. Birincil model olarak yalnizca hastaneye basvuru aninda elde edilebilen degiskenler kullanildi.

BULGULAR: Hastalarin medyan yasi 58 (36—89) idi; 52'si (%75.4) erkek, 17’si (%24.6) kadindi. Hastane i¢i mortalite orani %40.6 (28 hasta) olarak
saptandi. Tek degiskenli analizlerde mortalite ile anlamli iliskili bagvuru-ani parametreleri; nabiz hizi, solunum sayisi, viicut kitle indeksi (VKI), serum
laktat diizeyi, radyolojik yayginlik derecesi, viicut isisi ve Fournier Gangren Siddet indeksi (FGSI) skoru idi (tiimii igin p<0.05). Yogun bakimda kalig
stiresi ise klinik seyri yansitan kesifsel analizlerde mortalite ile iligkili bulundu. ROC analizinde, nabiz hizinin (AUC 0.935; %95 GA 0.848-0.980) ve
radyolojik yayginlik derecesinin (AUC 0.898; %95 GA 0.797-0.966) bireysel prognostik performansinin yliksek oldugu ve bu bulgularin Sekil |'de
gosterildigi saptandi. UFGSI de mortaliteyi oSngdrmede iyi ayirt edicilik gostermis olup ROC analizinde AUC 0.858 (%95 GA 0.748-0.967) saptand;
Youden indeksi ile belirlenen =10 esik degerinde duyarlilik %96.4 ve ozgiillik %73.2 idi. Bagvuru aninda elde edilebilen bes parametreden (nabiz,
solunum sayisi, VKI, serum laktat diizeyi ve radyolojik yayginlik derecesi) olusturulan bagvuru-ani Kocaeli Fournier Gangren Siddet indeksi (KFGSI),
mortaliteyi 6ngérmede FGSI'ye kiyasla daha yiiksek ayirt edici glice sahipti (AUC 0.943; %95 GA 0.860-0.985; duyarlilik 9%92.9; &zgilliik 9%85.4;
FGSl icin AUC 0.860; %95 GA 0.755-0.932). Yogun bakimda kalis sliresi, bagvuru aninda elde edilemeyen zaman bagimli bir degisken olmasi nede-
niyle basvuru-ani KFGS| modeline dahil edilmemistir.

SONUC: Basvuru aninda uygulanabilir sekilde gelistirilen KFGSI, Fournier gangreninde hastane igi mortalite riskini erken donemde siniflandirmada
yliksek ayirt edicilik géstermistir. Bu tiiretim kohortunda FGSI ve UFGSI’ye kiyasla daha yiiksek gériinen ayirt edicilik saptanmakla birlikte, dogrula-
ma yapiimadigindan sonuglar temkinli yorumlanmali ve ¢ok merkezli ileriye doniik dis dogrulama ile desteklenmelidir.

Anahtar sézclikler: Fournier gangreni; mortalite; prognostik skor; risk siniflandirmasi; ROC analizi.
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