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Prognostic value of inflammatory and metabolic markers
in Fournier’s gangrene: a single-center retrospective
analysis
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ABSTRACT

BACKGROUND: Fournier’s gangrene (FG) is a rapidly progressive, life-threatening necrotizing fasciitis of the perineal and genital
region. Despite advances in surgical and medical management, morbidity remains high. Early identification of disease severity and
prognosis is essential for timely intervention. This study aimed to evaluate the prognostic value of routinely available inflammatory and
metabolic markers—particularly C-reactive protein (CRP) and white blood cell (WBC) count—and to establish clinically applicable
admission cut-off values for predicting clinical outcomes, including prolonged hospitalization and surgical burden.

METHODS: This retrospective single-center study included 40 patients diagnosed with and treated for FG at Nigde Omer Halis-
demir University Training and Research Hospital between 2022 and 2025. Demographic, laboratory, and clinical data were reviewed.
Laboratory parameters, including WBC count, CRP, glucose, and derived indices such as the neutrophil-to-lymphocyte ratio (NLR) and
platelet-to-lymphocyte ratio (PLR), were recorded at three time points: admission, post-first debridement, and pre-discharge. Patients
were stratified according to diabetes mellitus (DM) status, antibiotic regimen, and surgical complexity. The primary outcome was
prolonged hospitalization (>14 days), and the secondary outcome was the need for multiple debridements (=3 procedures). Statistical
analyses included the Friedman test for repeated measures, Spearman correlation analysis, logistic regression, and receiver operating
characteristic (ROC) analysis.

RESULTS: The mean age was 56.8+17.9 years, and 40% of patients had DM. The most common etiology was scrotal abscess (57.5%).
Serial laboratory assessment demonstrated significant reductions in WBC count (median: 13.1—8.2 x103/pL, p<0.001) and CRP level
(median: 90.4—34.6 mg/L, p<0.001) following serial debridements. Admission CRP and WBC levels showed positive correlations with
both length of hospital stay (p=+0.46 and +0.41, respectively) and number of debridements (p=+0.39 and +0.36, respectively). In mul-
tivariate regression analysis, CRP was the only independent predictor of prolonged hospitalization (odds ratio=1.07, 95% confidence
interval: 1.02—1.14; p=0.009). ROC analysis identified a CRP threshold of 2128 mg/L (area under the curve=0.86) as the optimal cut-off
value for predicting prolonged hospitalization. No mortality occurred during the study period.

CONCLUSION: CRP and WBC count are practical, inexpensive, and reproducible markers of disease severity and treatment re-
sponse in patients with Fournier’s gangrene. Serial monitoring of these parameters may facilitate early risk stratification, guide decisions
regarding repeat debridement, and support optimization of antibiotic and surgical management. Incorporation of these readily available
inflammatory markers into standardized treatment protocols may improve clinical decision-making and patient outcomes in FG.
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INTRODUCTION

Fournier’s gangrene (FG) is a rare but rapidly progressive form
of necrotizing fasciitis that primarily affects the perineum, gen-
italia, and perianal region. It is characterized by extensive ne-
crosis of the fascial planes and subcutaneous tissues, resulting
in severe systemic toxicity and high mortality if left untreated.
[ Despite advances in diagnostic imaging, surgical techniques,
and intensive care, reported mortality rates remain between
20% and 40% in most studies.?*! The disease predominantly
affects older men and patients with systemic comorbidities,
particularly diabetes mellitus, which impairs both microvascu-
lar circulation and immune function, contributing to delayed
wound healing and a more severe clinical course.[

Early recognition and aggressive surgical debridement remain
the cornerstones of treatment. However, FG often presents
with a heterogeneous clinical spectrum, and assessment of
disease severity and prognosis at admission can be challeng-
ing. To address this issue, several prognostic scoring systems,
including the Fournier’s Gangrene Severity Index (FGSI),
Uludag Fournier’s Gangrene Severity Index (UFGSI), and
Laboratory Risk Indicator for Necrotizing Fasciitis (LRINEC),
have been proposed.F® Although these indices provide struc-
tured assessment, they require multiple laboratory parame-
ters, which may limit their practicality in emergency settings.

Recent research has focused on identifying simpler and more
universally available laboratory markers capable of predict-
ing disease severity and clinical outcomes with comparable
accuracy.l’!

In particular, C-reactive protein (CRP) and white blood cell
(WBC) count have emerged as reliable inflammatory markers
reflecting both infectious burden and systemic inflammatory
response. Several studies have also evaluated novel markers,
including the CRP-to-albumin ratio (CAR), neutrophil-to-
lymphocyte ratio (NLR), and platelet-to-lymphocyte ratio
(PLR), demonstrating potential prognostic value for mortality
and disease progression.'%'l Although elevated CRP levels
and serial monitoring are routinely used during follow-up,
clinically useful admission cut-off values for predicting non-
mortality outcomes, such as prolonged hospitalization and
repeated debridement, remain poorly defined.

Furthermore, most previous studies have focused primarily
on mortality outcomes and have rarely evaluated longitudi-
nal laboratory changes alongside procedural and clinical out-
comes. Few investigations have examined the relationships
among inflammatory markers, length of hospital stay, number
of debridements, antibiotic strategies, and adjunctive surgical
procedures within the same patient cohort.['”

Therefore, this study aimed to build on previous findings by
providing a comprehensive analysis of inflammatory, metabol-
ic, and procedural factors in a real-world cohort of patients
with FG treated at a tertiary referral center. We evaluated
temporal changes in WBC count, CRP level, glucose level,
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and derived indices (NLR and PLR) at three predefined time
points: admission, after the first debridement, and before dis-
charge. We also examined the associations between these
parameters and clinical outcomes and identified clinically rel-
evant admission cut-off values for predicting prolonged hospi-
talization. By focusing on simple, routinely collected markers,
our study offers a practical and cost-effective alternative to
more complex prognostic scoring systems.

Unlike earlier studies that primarily focused on mortality,
this study emphasized functional and procedural outcomes,
including length of hospital stay (LOS) and number of de-
bridements, as more sensitive indicators of disease severity
and treatment efficiency. In addition, we evaluated the impact
of antibiotic selection and surgical complexity on clinical out-
comes, thereby reflecting contemporary real-world manage-
ment patterns of FG.

We hypothesized that elevated baseline CRP and WBC lev-
els would be associated with a more severe disease course,
prolonged hospitalization, and greater surgical burden, and
that serial reductions in these markers would parallel clini-
cal recovery. Through this approach, the study not only re-
inforces the prognostic value of basic inflammatory markers
but also contributes to the growing evidence supporting early
biochemical monitoring and individualized multidisciplinary
management of FG.

MATERIALS AND METHODS
Study Design and Setting

This retrospective, single-center study included 40 patients
diagnosed with and treated for FG between 2022 and 2025
at Nigde Omer Halisdemir University Training and Research
Hospital. Consecutive patients were identified through the
institutional database based on a clinical diagnosis of FG and
inclusion of urgent surgical debridement during the index ad-
mission. The study was conducted in accordance with the
Declaration of Helsinki and reported in compliance with
the STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) guidelines for observational stud-
ies. Ethical approval for this retrospective study was obtained
from the Nigde Omer Halisdemir University Ethics Commit-
tee (Decision No. 2025/151/Date. 15.12.2025).

Eligibility Criteria
The inclusion criteria were: age 218 years; clinical and/or
radiological evidence of necrotizing fasciitis involving the

perineum and/or external genitalia; and at least one opera-
tive debridement during the index admission.

The exclusion criteria were: localized perianal or genital ab-
scess without fascial extension; incomplete laboratory or op-
erative data at mandatory assessment time points; and prior
debridement for FG performed at an outside institution dur-
ing the same disease episode. A total of 40 patients met the
eligibility criteria and were included in the final analysis.
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Perioperative Care and Surgical Strategy

All patients received broad-spectrum intravenous antibiotics
upon presentation and underwent urgent extensive debride-
ment of devitalized tissue. Subsequent intervention, including
repeat debridement, vacuum-assisted closure (VAC), orchi-
ectomy, diverting colostomy, skin reconstruction (local flap
or split-thickness skin graft), and hyperbaric oxygen therapy
(HBOT), were performed according to clinical judgement
based on disease extent, degree of contamination, and wound
progression. Hemodynamic resuscitation and glycemic con-
trol followed standard institutional protocols.

Data Sources and Curation

Data were extracted from an institutional spreadsheet and
de-identified prior to analysis. Variable names were stan-
dardized, continuous variables were converted to numeric
formats, and values were screened for plausibility against
embedded reference intervals. Records lacking mandatory
values at all three predefined time points were excluded. For
variables with <5% missingness, missing data were handled as
described below.

Variables and Operational Definitions
Demographic and Clinical Variables

Age (years) and sex were recorded at admission. Data on dia-
betes mellitus (DM) and other predisposing conditions (para-
plegia, prior pelvic surgery, malignancy, Alzheimer’s disease,
Parkinson’s disease, dementia, cerebrovascular accident, and
poor hygiene) were obtained from medical records. Length
of hospital stay was calculated at the number of days from
admission to discharge. Prolonged LOS was defined a priori
as >14 days and served as the primary binary endpoint. The
number of debridements represented the total number of
operative sessions during the index admission; multiple de-
bridements were defined as 23 procedures and served as the
secondary binary endpoint.

Etiologic Factors

The presumed primary source of infection was categorized
as a scrotal abscess, epididymo-orchitis, testicular abscess, or
perianal abscess/other.

Surgical Procedures

Initial surgical management consisted of debridement in all
patients. Adjunct procedures were recorded as binary vari-
ables and included VAC, orchiectomy, colostomy, skin re-
construction, and HBOT. For descriptive analyses, a surgical
complexity indicator was created and defined as the presence
of any adjunctive procedure.

Antibiotic Regimens

Initial inpatient antibiotic therapy was classified into three
mutually exclusive groups:

* Group A (carbapenem-based): imipenem, meropenem, or
ertapenem with or without additional agents;

* Group B: piperacillin—tazobactam or ampicillin—sulbactam;
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* Group C (other regimens): fluoroquinolone with or with-
out metronidazole, clindamycin, linezolid, tigecycline, or dap-
tomycin.

If a carbapenem was included anywhere in the initial combina-
tion, the patient was assigned to Group A, reflecting severity-
guided prescribing patterns.

Laboratory Time Points and Markers

Laboratory measurements were collected at three standard-
ized time points: admission (initial), after the first debride-
ment (post-debridement), and before discharge (final). Core
laboratory variables available at all time points included white
blood cell count (x103/pL), C-reactive protein (mg/L), and
blood glucose (mg/dL).

Differential counts were used to calculate the neutrophil-
to-lymphocyte ratio (NLR = absolute neutrophil count / ab-
solute lymphocyte count) and platelet-to-lymphocyte ratio
(PLR = platelet count / absolute lymphocyte count). Ratios
were treated as missing if lymphocyte counts were unavail-
able or equal to zero. Albumin values were unavailable; there-
fore, the CRP-to-albumin ratio could not be calculated. To
assess treatment response, A values were calculated as initial
minus final values for WBC, CRP, and glucose, with positive A
values indicating improvement.

Outcomes

The primary outcome was prolonged LOS (>14 days), and
the secondary outcome was multiple debridements (23 pro-
cedures). Adjunctive procedure use and antibiotic group dis-
tribution were additionally summarized to characterize real-
world treatment patterns.

Statistical Analysis

All analyses were performed using IBM SPSS Statistics version
29 (IBM Corp., Armonk, NY, USA) and Python version 3.12
(Python Software Foundation, Wilmington, DE, USA), using
the SciPy and scikit-learn libraries. A two-sided p-value <0.05
was considered statistically significant. Data normality was
assessed using the Kolmogorov—Smirnov and Shapiro—Wilk
tests. Continuous variables are presented as meantstandard
deviation (SD) and median (interquartile range, IQR), where-
as categorical variables are presented as n (%).

Power Analysis

Given the rarity of Fournier’s gangrene and the resulting sam-
ple size limitations, a post hoc power analysis was conducted
using G*Power software (version 3.1.9.7; Heinrich-Heine-
Universitit Disseldorf, Dusseldorf, Germany).l'? For a two-
tailed correlation test (HO: p=0) with a=0.05 and n=40, the
study achieved 80% power to detect a moderate correlation
(Ir|20.42). Based on the observed correlation between ad-
mission CRP and length of stay (p=0.46), the achieved statis-
tical power was 0.88.

Descriptive and Comparative Analyses

Comparisons between DM and non-DM groups, antibiotic
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groups (A/B/C), and procedure-defined subgroups were per-
formed using Student’s t-test or the Mann—Whitney U test for
two-group comparisons, the Kruskal-Wallis test followed by
Dunn’s post hoc test for comparisons involving three or more
groups, and x2 or Fisher’s exact test for categorical variables.

Longitudinal Laboratory Trajectories

Within-patient changes in WBC, CRP, glucose, NLR, and PLR
across the three laboratory time points were analyzed using
the Friedman test. Significant omnibus findings were followed
by pairwise Wilcoxon signed-rank tests with Bonferroni ad-
justment.

Correlation and Modeling

Associations between baseline inflammatory and metabolic
burden and clinical outcomes were evaluated using Spear-
man’s p, examining WBC, CRP, and glucose levels against
LOS and number of debridements. Variables with p<0.10 in
univariate analyses were entered into multivariate logistic
regression models using forward stepwise likelihood-ratio
selection for both binary outcomes (prolonged LOS and 23
debridements). Results are presented as odds ratios (OR)
with 95% confidence intervals (Cl). Model calibration and
discrimination were assessed using the Hosmer—Lemeshow
test and Nagelkerke R2.

ROC Analysis

Receiver operating characteristic (ROC) curves were gener-
ated for baseline CRP, WBC, and glucose levels to predict
prolonged LOS. Predictive performance was summarized us-
ing the area under the curve (AUC) with 95% CI. Optimal
thresholds were determined using Youden’s index.

Missing Data and Sensitivity Analyses

Continuous variables with <5% missingness were imputed
using median substitution. Sensitivity analyses excluding im-
puted observations yielded similar results. Clinically plausible
outliers were retained following source verification.

RESULTS

Patient Characteristics

A total of 40 patients were included in this study. The mean
age was 56.8+17.9 years (median 59 years; IQR 44-70), and
|6 patients (40%) had diabetes mellitus. The median length of
hospital stay was 12.5 days (IQR 7-22), and patients under-
went a median of two (IQR [-3) surgical debridements.

As shown in Table I, patients with diabetes were older
(64.0£11.8 years) than those without diabetes (51.9+£19.8
years) and tended to have longer hospital stays and undergo
more debridements; however, these differences did not reach
statistical significance (p>0.05).

At admission, the mean white blood cell count was 14.9+6.2
x103/uL (median 13.1 [IQR 10.7-18.9]). The mean C-reactive
protein level was 133.2+98.6 mg/L (median 90.4 [IQR 67.6—
201.5]), and the mean blood glucose level was 172.8+107.1
mg/dL (median 124 [IQR 103—192]). Patients with DM had
significantly higher glucose levels than those without DM
(255.9£129.2 mg/dL vs. 117.3+23.4 mg/dL, p<0.001), whereas
WBC and CRP values were numerically higher but did not
differ significantly (Table 1).

Table |I. Baseline demographic and laboratory characteristics according to diabetes status
Variable Overall DM Non-DM
(n=40) (n=16) (n=24)
Age (years) 56.8+17.9 64.0+11.8 51.9+19.8
(59 [44-70]) (60.5 [58.5-71.3]) (49.5 [34-66])
Length of hospital stay (days) 15.3+9.5 16.1+8.4 14.7+10.3
(12.5 [7-22]) (15.5 [10-19]) (8.5 [7-23])
Number of debridements 2.8+2.4 3.31£2.6 2.5+22
(2 [1-31) (3 [1.8-3.5]) (2 [1-2.3])
WBC (x103/pL) 14.9+6.2 16.315.5 14.0£6.5
(13.1 [10.7-18.9]) (16.3 [11.9-20.5]) (12.8 [10.2-17.5])
CRP (mg/L) 133.24£98.6 162.3£95.9 113.7£97.5
(90.4 [67.6-201.5]) (150.4 [91.8-220.6]) (85.0 [64.6—113.4])
Glucose (mg/dL) 172.8+107.1 255.9+129.2 117.3+23.4

(124 [103-192])

(263.5 [152.8-342.0])

(115.5 [100-127])

DM: Diabetes mellitus.
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Etiology and Procedural Findings

The most common primary etiology was scrotal abscess
(57.5%), followed by epididymo-orchitis (25%), testicular ab-
scess (10%), and perianal abscess or other causes (7.5%). All
patients underwent urgent extensive surgical debridement,
which is the cornerstone of management.

Adjunctive procedures included VAC therapy in || patients
(27.5%), orchiectomy in nine (22.5%), skin reconstruction
in eight (20%), colostomy in four (10%), and HBOT in four
(10%).

No in-hospital mortality occurred during the study period,
which may reflect the benefits of multidisciplinary care and
early intervention.

Antibiotic therapy consisted of carbapenem-based regimens
in |7 patients (42.5%), piperacillin—tazobactam—based regi-
mens in || (27.5%), and other broad-spectrum combinations
in 12 (30%).

Patients receiving carbapenem-based therapy had higher
baseline CRP levels (median 150 mg/L) than those receiving
other regimens but achieved comparable outcomes in LOS
and number of debridements (p>0.05) (Table 2).

Temporal Trends in Laboratory Parameters

Serial laboratory assessments demonstrated significant re-
ductions in inflammatory and metabolic markers across the
treatment course (Fig. ). Median WBC count decreased
from 13.1 to I1.5 and subsequently 8.2x103/uL (p<0.001,
Friedman test; all pairwise comparisons p<0.001). Median
CRP decreased from 90.4 to 57.2 and then to 34.6 mg/L
(all p<0.001). Blood glucose levels decreased modestly over
time (124—122-122 mg/dL, overall p=0.032; initial vs. final
measurements p=0.025). NLR declined significantly over time

Figure 1. Sequential changes in white blood cell (WBC) count and
C-reactive protein (CRP) levels across the three treatment stages
(admission, post-debridement, and pre-discharge). Both inflamma-
tory markers demonstrated a progressive decline following serial
surgical debridement.

(5.6—3.2, p<0.001), whereas PLR did not demonstrate statis-
tically significant change (p>0.05).

Correlation Analyses

As presented in Table 3, admission CRP and WBC values
were positively correlated with both LOS and number of de-
bridements. Higher admission CRP levels were moderately
associated with prolonged hospitalization (p=0.46, p=0.010)
and greater operative burden (p=0.39, p=0.025). WBC was
also significantly correlated with LOS (p=0.41, p=0.018) and
number of debridements (p=0.36, p=0.030). Glucose showed
weaker and non-significant associations with both outcomes
(p=0.28 and p=0.24, respectively).

Table 2. Association of antibiotic regimens and surgical procedures with clinical outcomes

Group/procedure n (%) Median LOS (days) Median number of Significance (p)
[IQR] debridements [IQR]

Antibiotic regimen

Carbapenem-based 17 (42.5%) 15 [10-23] 3 [24] NS

Piperacillin—tazobactam—based Il (27.5%) 13 [9-20] 2 [1-3] NS

Other regimens 12 (30%) 14 [8-22] 2 [1-3] NS

Surgical procedures

VAC therapy Il (27.5%) 21 [14-30] 3 [24] 0.019

Colostomy 4 (10%) 20 [12-26] 3 [2-5] 0.032

Orchiectomy 9 (22.5%) 19 [12-27] 3 [24] 0.014

Skin reconstruction 8 (20%) 18 [10-26] 2 [2-3] NS

HBOT 4 (10%) 17 [9-24] 3[1-4] NS

NS: Not significant; LOS: Length of hospital stay; VAC: Vacuum-assisted closure; HBOT: Hyperbaric oxygen therapy.
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Table 3. Association between baseline laboratory markers and clinical outcomes

Variable p (LOS) p (LOS) p (Number of debridements) p (Debridements)
WBC (x103/uL) +0.41 0.018 +0.36 0.030

CRP (mg/L) +0.46 0.010 +0.39 0.025
Glucose (mg/dL) +0.28 0.081 +0.24 0.115

LOS: length of hospital stay.

Table 4. Logistic regression analysis for predictors of prolonged hospital stay (>14 days) and multiple debridements (23)

Variable OR (95% CI) P Interpretation

WABC (x103/pL) 1.1 (1.01-1.22) 0.030 Higher admission WBC was associated with pro longed hospital
stay and greater procedural burden

CRP (per 10 mg/L increase) 1.08 (1.02—1.15) 0.018 Higher inflammatory burden — more severe clinical course

Diabetes mellitus (present) 1.36 (1.10-1.70) 0.046 Significant in univariable analysis but not retained after adjustment

Carbapenem-based therapy 1.52 (1.12-2.11) 0.042 Reflects severity-based treatment selection rather than causal
effect

Multivariate model (CRP only) 1.07 (1.02—1.14) 0.009 CRP is the independent predictor of prolonged hospital stay

Cl: Confidence interval; CRP: C-reactive protein.

Table 5. Receiver operating characteristic (ROC) analysis for prediction of prolonged hospital stay (>14 days)

Variable AUC (95% CI) Cut-off Sensitivity (%) Specificity (%)
CRP (mg/L) 0.86 (0.74-0.97) 128 mg/L 83 75

WBC (x103/uL) 0.81 (0.68-0.92) 80 70
Glucose (mg/dL) 0.72 (0.57-0.87) 71 65

Regression Analysis

Univariate logistic regression analysis identified four variables
associated with the study outcomes (prolonged LOS >[4
days or multiple debridements 23): higher admission WBC
(OR 1.11,95% CI 1.01-1.22, p=0.030), higher CRP (OR 1.08
per 10 mg/L increase, 95% CI 1.02—1.15, p=0.018), diabetes
mellitus (OR 1.36, 95% CI 1.10-1.70, p=0.046), and carbape-
nem-based therapy (OR 1.52, 95% CI 1.12-2.11, p=0.042)
(Table 4).

In the multivariate analysis, CRP remained the only indepen-
dent predictor of prolonged hospitalization (adjusted OR
1.07, 95% CI 1.02—1.14, p=0.009). The model demonstrated
good calibration (Hosmer—Lemeshow p=0.81) and accept-
able discriminative performance (Nagelkerke R2=0.42).

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

ROC Curve Analysis

ROC analysis (Table 5, Fig. 2) demonstrated excellent dis-
criminative performance of CRP and WBC for predicting
prolonged LOS. A CRP threshold 2128 mg/L predicted LOS
>[4 days with an AUC of 0.86 (95% Cl 0.74-0.97), sensitiv-
ity of 83%, and specificity of 75%. A WBC threshold 214.2
x103/pL yielded an AUC of 0.81 (95% CI 0.68-0.92), sensi-
tivity of 80%, and specificity of 70%. A glucose level of 2165
mg/dL demonstrated moderate predictive ability (AUC=0.72,
95% CI 0.57-0.87). Overall, CRP demonstrated the highest
diagnostic accuracy and emerged as the strongest laboratory
predictor of disease severity.

Effects of Antibiotic Regimens and Surgical Procedures

Comparative outcomes according to antibiotic and procedur-
al subgroups are presented in Table 2. No statistically signifi-
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Figure 2. Receiver operating characteristic (ROC) curves compar-
ing the prognostic performance of admission C-reactive protein
(CRP) and white blood cell (WBC) levels for predicting prolonged
hospital stay (>14 days). CRP demonstrated the highest discrimi-
native performance, with an area under the curve (AUC) of 0.86.

cant differences were observed in LOS (p=0.34) or number of
debridements (p=0.29) across antibiotic categories. However,
patients treated with carbapenem-based regimens presented
with higher baseline inflammatory marker levels, suggesting
greater disease severity at admission.

Patients who underwent VAC therapy or orchiectomy ex-
perienced longer hospital stays (median, 21 vs. 10 days;
p=0.019) and had higher admission CRP levels (median, 160
vs. 85 mg/L; p=0.014). No significant differences in outcomes
were observed among patients undergoing colostomy, HBOT,
or skin reconstruction. No mortality was observed in the co-
hort, which may reflect the benefits of early multidisciplinary
management.

DISCUSSION

Fournier’s gangrene is one of the most aggressive forms of
necrotizing soft-tissue infection and is characterized by rapid
fascial necrosis and systemic sepsis. Despite advances in early
diagnosis, antibiotic therapy, and surgical management, mor-
bidity and healthcare utilization remain substantial.'! In this
study, we evaluated 40 patients with FG treated at a tertiary
referral center to investigate the prognostic value of routinely
available inflammatory and metabolic markers (particularly
CRP and WBC), and to examine their temporal changes in
relation to clinical outcomes, operative burden, and hospital-
ization duration.

Our findings demonstrated that both CRP and WBC levels
were markedly elevated at admission and declined significant-
ly following serial debridement procedures, paralleling clinical
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improvement. CRP, in particular, showed strong correlations
with LOS and number of debridements and remained the only
independent predictor of prolonged hospitalization in the
multivariate analysis. ROC analysis demonstrated superior
discriminative performance of CRP (AUC=0.86) compared
with WBC (AUC=0.81) and glucose (AUC=0.72) for predict-
ing hospital stay longer than 14 days. These findings highlight
the value of serially monitored, routinely available laboratory
markers as reliable indicators of disease severity and treat-
ment response. Importantly, the ROC-derived threshold
(CRP2128 mg/L) provides a simple admission-based tool to
support early prognostic assessment and complements the
established role of serial CRP monitoring during follow-up.

The observed associations between inflammatory markers
and outcomes are consistent with previous Turkish and in-
ternational studies emphasizing the prognostic significance of
systemic inflammation in FG. Ozgiil et al.' reported that the
CAR was an independent predictor of mortality (AUC=0.90),
whereas Topuz et al.l'®! demonstrated significant reductions
in CRP and NLR following adequate debridement, consistent
with our findings. Bolat et al.”! highlighted the association be-
tween hyperglycemia and mortality risk and recommended
aggressive glycemic control in patients with diabetes. Al-
though patients with diabetes in our cohort presented with
higher baseline glucose, CRP, and WBC values, diabetes it-
self was not independently associated with outcomes after
adjustment for inflammatory burden, suggesting that prompt
surgical management and infection control may attenuate
metabolic disadvantage associated with diabetes mellitus.

Unlike earlier studies focused primarily on mortality, the
present study evaluated functional and procedural outcomes,
including LOS and debridement frequency, which may better
reflect disease burden and healthcare resource utilization in
routine practice. The positive correlations between elevated
baseline CRP and WBC values and the need for multiple pro-
cedures or complex adjunctive interventions (such as VAC
therapy or orchiectomy) indicate that systemic inflammatory
burden parallels the extent of necrosis. These findings are
consistent with previous observations indicating that greater
inflammatory burden at presentation is associated with in-
creased tissue loss and longer recovery.l'!]

This study also provides clinically relevant insights into anti-
biotic management. Although no statistically significant dif-
ferences were observed among antibiotic regimens, carbape-
nem-based combinations were more frequently prescribed
in patients with higher initial CRP levels, suggesting that an-
tibiotic selection reflected disease severity rather than dif-
ferences in outcome. This observation is consistent with a
severity-guided approach to antimicrobial management and
aligns with pragmatic recommendations.['®'?]

A key strength of this study is the comprehensive evalua-
tion of serial laboratory trajectories and their integration
with surgical and therapeutic variables within a single cohort.
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Whereas most previous studies have focused on static ad-
mission measures or composite severity indices, our findings
suggest that serial monitoring of CRP and WBC provides
clinically useful information while remaining practical for
emergency decision-making. Inclusion of antibiotic regimens
and adjunctive procedures further offers insight into contem-
porary multidisciplinary management of FG.

Nevertheless, certain limitations of this study should be ac-
knowledged. The retrospective design and relatively small
sample size may have limited the statistical power of the mul-
tivariable analyses and reduced the ability to detect smaller
effect sizes. However, the post hoc power analysis indicated
adequate power to detect moderate correlations between
admission inflammatory markers and clinical outcomes. The
absence of albumin measurements precluded calculation of
CAR, which has demonstrated prognostic value in several
previous studies. Additionally, because no mortality occurred
in our cohort, the predictive value of inflammatory markers
for mortality could not be assessed. Microbiological culture
data were incomplete, precluding analysis of pathogen-specif-
ic outcomes. Despite these limitations, the internal consis-
tency of the findings and the concordant trends across mul-
tiple analyses support the validity of our conclusions.

Overall, this study supports the role of CRP and WBC as
simple, cost-effective, and reliable markers for early prognos-
tic assessment and postoperative monitoring in Fournier’s
gangrene. Integration of these routinely available markers
into clinical practice may facilitate early identification of high-
risk patients, support timely re-intervention, and optimize
resource utilization. Serial monitoring of these markers may
provide dynamic insight into treatment response and may
serve as a foundation for future prospective approaches inte-
grating biochemical trends with clinical scoring systems.

CONCLUSION

This study highlights the importance of early, aggressive,
multidisciplinary management in patients with Fournier’s gan-
grene. Routine laboratory parameters, particularly C-reactive
protein and white blood cell count, were strongly associated
with disease severity, treatment response, and procedural
burden.

Serial monitoring of these markers may provide dynamic in-
sights into infection control and clinical recovery, support-
ing timely surgical decision-making and individualized patient
management. Integration of these simple, cost-effective tests
into routine clinical practice may facilitate early prognostic
evaluation, optimize resource utilization, and contribute to
more standardized care for this life-threatening disease.

Ultimately, the present study contributes to the growing na-
tional and international literature supporting the use of in-
flammatory kinetics as both prognostic and monitoring tools
in Fournier’s gangrene and highlights their potential role in
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complementing complex scoring systems with practical bed-
side assessment.
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Fournier gangreninde enflamatuvar ve metabolik belirte¢lerin prognostik degeri: Tek
merkezli retrospektif bir analiz

AMAC: Fournier gangreni (FG), perineal ve genital bolgeyi tutan, hizli ilerleyen ve yasami tehdit eden nekrotizan fasiittir. Cerrahi ve medikal te-
davideki gelismelere ragmen morbidite orani yiiksek seyretmektedir. Erken dénemde hastalik siddetinin ve prognozun belirlenmesi, zamaninda
mudahale igin biiyiik 6nem tasir. Bu galismanin amaci, giinlik pratikte kolayca ulasilabilen inflamatuvar ve metabolik belirteclerin—ozellikle C-reaktif
protein (CRP) ve beyaz kiire (WBC) sayisinin—prognoz lizerine etkisini ve cerrahi sonuglar, hastanede kalis siiresi ve tedavi yaniti ile iligkisini deger-
lendirmek ve ayrica basvuru anindaki CRP ve WBC icin klinik kullanima uygun esik degerleri belirlemektir.

GEREC VE YONTEM: Bu retrospektif tek merkezli calismaya, 20222025 yillari arasinda Nigde Omer Halisdemir Universitesi Egitim ve Arastirma
Hastanesi’nde FG tanisi alarak tedavi edilen 40 hasta dahil edilmistir. Demografik, laboratuvar ve klinik veriler incelenmistir. Laboratuvar paramet-
releri (WBC, CRP, glukoz ve tiirev oranlar: notrofil/lenfosit orani [NLR], trombosit/lenfosit orani [PLR]) li¢ zaman noktasinda kaydedilmistir:
basvuru, ilk debridman sonrasi ve taburculuk oncesi. Hastalar diyabet (DM) varligina, antibiyotik tedavisine ve cerrahi karmasiklik durumuna gore
gruplandirimistir. Birincil sonug uzamis yatis (> 14 giin), ikincil sonug ise coklu debridman (>3) olarak tanimlanmistir. Istatistiksel analizlerde Fried-
man, Spearman korelasyon, lojistik regresyon ve ROC analizleri kullanilmistir.

BULGULAR: Ortalama yas 56.8%17.9 yil olup, hastalarin %40’'inda DM mevcuttu. En sik etiyoloji skrotal apseydi (%57.5). Seri laboratuvar deger-
lendirmesinde her debridman sonrasi WBC (medyan 13.1-8.2x103/pL, p<0.001) ve CRP (medyan 90.4—34.6 mg/L, p<0.00!) diizeylerinde
anlaml dusts izlendi. Basvuru CRP ve WBC degerleri hem hastanede kalis stiresi (p=+0.46 ve +0.41) hem de debridman sayisi (p=+0.39 ve +0.36)
ile pozitif korelasyon gosterdi. Cok degiskenli analizde yalnizca CRP, uzamis yatisin bagimsiz 6ngérduriciisi olarak saptandi (OR 1.07, %95 GA
1.02—1.14, p=0.009). ROC analizinde CRP > 128 mg/L (AUC=0.86), uzamis yatisi 5ngdrmede en iyi esik deger olarak bulundu. Calisma grubunda
mortalite gorilmedi.

SONUC: CRP ve WBC, Fournier gangreninde hastalik siddeti ve tedavi yanitinin degerlendirilmesinde pratik, ucuz ve glivenilir géstergelerdir.
Bu parametrelerin seri izlenmesi, klinisyenlere erken risk siniflandirmasinda, tekrar debridman zamanlamasinda ve antibiyotik/cerrahi stratejilerin
planlanmasinda yol gosterici olabilir. Temel inflamatuvar belirteglerin kullanimi, Fournier gangreninde tedavi protokollerinin standartlastirilmasina ve
klinik sonuglarin iyilestiriimesine katki saglayabilir.

Anahtar sézclikler: Beyaz kiire sayisi; C-reaktif protein; debridman; Fournier gangreni; inflamasyon; prognoz.
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