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Abstract
Background Fournier’s Gangrene is a severe surgical infectious disease, and various risk factors can increase its 
mortality rate. The purpose of this study is to retrospectively analyze the clinical characteristics and laboratory data 
of Fournier’s Gangrene patients, followed by an analysis of mortality-related risk factors. This study has no secondary 
objectives.

Methods This study included 46 hospitalized patients diagnosed with Fournier’s Gangrene at Suzhou Traditional 
Chinese Medicine Hospital from December 2013 to March 2024. Clinical data for all patients were extracted from the 
electronic medical records system. The collected data included gender, age, duration of illness, length of hospital stay, 
sites of infection involvement, comorbidities, white blood cell count, hematocrit, albumin, blood glucose, creatinine, 
serum sodium, serum potassium upon admission, microbial culture results, and patient outcomes (survival/death). 
The Simplified Fournier Gangrene Severe Index (SFGSI) was used to score all patients. Patients were categorized into 
survival and death groups based on clinical outcomes. Differences between categorical variables were compared 
using the χ² test or Fisher’s exact test. Differences between numerical variables were compared using Student’s 
t-test or the Mann-Whitney U test. Binary logistic regression was employed to analyze the risk factors for mortality in 
Fournier’s Gangrene.

Results Among the 46 Fournier’s Gangrene patients, 39 were male (84.8%) and 7 were female (15.2%). The age 
ranged from 17 to 86 years, with a median age of 61 years. Fourteen cases (30.4%) were confined to the perianal 
area, 26 cases (56.5%) had fascial necrosis involving the perianal, perineal, and genital regions, while 6 cases (13.0%) 
extended to the abdominal wall. At a 3-month postoperative follow-up, 43 patients (93.5%) survived, while 3 patients 
(6.5%) died shortly after admission due to severe illness. Based on the outcome, patients were divided into survival 
and death groups with 43 and 3 cases, respectively. Significant differences were observed between the two groups in 
terms of age (P<0.05), extension to the abdominal wall (P<0.01), hematocrit (P<0.01), albumin (P<0.01), SFGSI (P<0.01), 
and SFGSI>2 (P<0.01). Binary logistic regression analysis indicated that decreased hematocrit was an independent risk 
factor for mortality in Fournier’s Gangrene patients.
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Introduction
Necrotizing fasciitis is a severe and rapidly progressing 
soft tissue infection, known for its highly invasive nature 
and high mortality rates [1, 2]. The hallmark of this dis-
ease is extensive fascial necrosis caused by microbial 
infection, rapidly leading to tissue destruction and toxic 
shock, posing a grave threat to the patient’s life [1–3]. 
Severe inflammation and the infectious process spread 
rapidly along the fascial plane, affecting adjacent soft 
tissues [2, 3]. The spread of inflammation and infection 
can lead to vascular thrombosis, subsequently causing 
ischemia and necrosis of adjacent soft tissues and fascia 
[4]. Therefore, the disease may initially go unnoticed or 
unrecognized, as there may be minimal or no skin mani-
festations in its early stages.

Necrotizing fasciitis occurring in the scrotum, perianal, 
and perineal regions is also known as Fournier’s Gan-
grene [1, 5]. Necrotizing fasciitis results from a syner-
gistic infection of the fascia and subcutaneous tissues by 
both aerobic and anaerobic microorganisms [2, 6]. Liter-
ature reports that Gram-positive bacteria, such as Group 
A Streptococcus and Staphylococcus aureus, and Gram-
negative bacteria, like Escherichia coli and Pseudomo-
nas aeruginosa, are the most common bacteria isolated 
from wound cultures in Fournier’s Gangrene patients 
[7–9]. These bacteria can infect through various routes, 
including the urinary tract, gastrointestinal tract, or skin. 
The infectious and inflammatory processes spread rap-
idly along the Dartos, Colles, and Scarpa fasciae, early 
involving the abdominal wall [7, 10, 11]. Trauma, post-
operative conditions, urinary tract infections, and other 
perineal infections like perianal abscesses often serve as 
the initial points of infection [1, 12]. Fournier’s Gangrene 
most commonly affects males over 50 years of age with 
diabetes mellitus [4, 7]. Fournier’s Gangrene is a surgical 
emergency often requiring urgent and multiple surgical 
debridements, antibiotic therapy, and supportive mea-
sures [5, 12].

Due to the rapid progression and high lethality of nec-
rotizing fasciitis, prompt diagnosis and treatment are 
key to improving outcomes. Therefore, early identifica-
tion and management of factors associated with mortal-
ity are crucial. Risk factors primarily involve host factors, 
pathogens, and environmental factors, including but not 
limited to diabetes, immunosuppressive states, history of 
trauma or surgery, and prolonged use of non-steroidal 

anti-inflammatory drugs [12, 13]. Understanding these 
risk factors aids in identifying high-risk populations and 
providing them with more targeted prevention and man-
agement strategies.

This study aims to conduct a retrospective analysis of 
clinical characteristics and laboratory data of Fournier’s 
Gangrene patients managed by the authors’ institution. 
We aim to analyze factors associated with mortality to 
enhance the clinical team’s understanding and compre-
hension of this disease. By doing so, we aim to provide 
robust evidence for the early identification of high-risk 
Fournier’s Gangrene patients, thereby reducing the harm 
to patients’ health and improving treatment success rates 
and survival rates.

Materials and methods
Study subjects
This is a retrospective, descriptive study that received 
approval from the Ethics Committee of Suzhou Tradi-
tional Chinese Medicine (TCM) Hospital (2024 Eth-
ics Approval 004). We included 46 hospitalized patients 
diagnosed with Fournier’s Gangrene (FG) who were 
treated at Suzhou TCM Hospital from December 2013 to 
March 2024.

Inclusion criteria: Patients diagnosed with Fournier’s 
Gangrene who meet the following conditions: clinical 
presentation of localized cellulitis with significant sys-
temic toxicity symptoms (high fever, significantly ele-
vated white blood cell count, severe cases with altered 
mental status, rapid breathing, tachycardia); rapid pro-
gression of the condition, with the affected area showing 
quick swelling, crepitus, blackened and necrotic tissue, 
and significant pain; infection originating from the skin, 
urethra, or rectum [3].

Exclusion criteria: Patients with simple perianal, peri-
neal, urethral, and scrotal abscesses without evidence of 
fascial necrosis; and patients with missing or incomplete 
data [1].

Among the included patients, 42 cases originated from 
the Department of Anorectal Surgery, indicating FG 
originating from perianal and perirectal abscesses. Four 
cases of FG originating from scrotal infections were from 
the Department of Urology.

Conclusion This study provides a detailed analysis of the clinical characteristics and risk factors for mortality in 
Fournier’s Gangrene patients. The primary outcome of this study is that a decreased hematocrit is an independent 
risk factor for predicting mortality in FG patients. These findings offer valuable prognostic insights for clinicians, 
underscoring the importance of early identification and correction of reduced hematocrit to improve patient 
outcomes and survival rates.
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Data collection
Clinical data for all patients, including medical history, 
physical examination, laboratory tests, imaging studies, 
and surgical records, were extracted from the electronic 
medical record system. The Fournier’s Gangrene Sever-
ity Index (FGSI) score is commonly used to evaluate the 
severity of FG [9, 11, 14]. This is one of the most widely 
used scoring systems and includes eight parameters: tem-
perature, heart rate, respiratory rate, sodium, potassium, 
creatinine, white blood cell count, and hematocrit. The 
higher the score, the worse the prognosis. Scoring is done 
by assigning each parameter a score from 0 to 4 based on 
the degree of abnormality. The total score is the sum of 
all parameter scores. Patients with a total score greater 
than 9 typically have a severe condition and a poor prog-
nosis. The simplified Fournier’s Gangrene Severity Index 
(SFGSI) is currently the most widely used [11, 14]. In 
addition, the age-adjusted Charlson Comorbidity Index 
(aCCI) is a widely used comorbidity scoring system. It 
quantifies comorbidities based on the number and sever-
ity of a patient’s disease and can be used to predict the 
risk of disease mortality [15]. The collected data included 
gender, age, duration of illness, length of hospital stay, 
sites of infection, comorbidities, white blood cell count, 
hematocrit, albumin, blood glucose, creatinine, serum 
sodium, serum potassium upon admission, microbial 
culture results, and patient outcomes (survival/death), 
among others. All patients were scored using the SFGSI 
and aCCI.

Treatment strategies
Based on the increasing understanding of FG, a high-
level response was initiated for all FG patients upon 
admission to complete laboratory tests and CT scans 
as quickly as possible to assess the severity of the con-
dition [16]. All FG patients underwent initial emer-
gency surgical debridement and drainage under spinal 
or general anesthesia within 24 h of admission. The ini-
tial debridement and drainage were conducted under 
a multi-disciplinary team (MDT) approach. Depend-
ing on the affected areas, colorectal surgeons, urolo-
gists, and general surgeons performed debridement and 
drainage of the perianal, perineal, genital, and abdomi-
nal wall regions. Swab samples were collected from the 
wound edges for culture. Debridement was performed to 
remove necrotic tissue until fresh bleeding surfaces were 
exposed, typically requiring at least one debridement 
of necrotic tissue. Once diagnosed with FG, all patients 
received broad-spectrum antibiotic treatment. After 
microbial culture results were available, antibiotics were 
selected based on sensitivity testing [6]. Our experience 
suggests early and adequate use of imipenem/cilastatin. 
For patients with severe conditions, they were trans-
ferred to the intensive care unit (ICU) for mechanical 

ventilation and hemodynamic support after the initial 
debridement. None of the included patients underwent 
colostomy or cystostomy procedures.

After the initial thorough debridement, dressing 
changes were performed daily. The wounds were cleaned 
with povidone-iodine, saline, and 2% hydrogen perox-
ide, and then covered with povidone-iodine dressings 
[4]. During dressing changes, the progression of wound 
infection was observed. Depending on the progression 
of the infection, one or more additional debridements 
might be needed, which could typically be completed in 
the ward.

Statistical analysis
Statistical analysis was performed using IBM SPSS 26.0 
software. Categorical variables were described using fre-
quencies (n) and percentages (%). Numerical variables 
were expressed as mean ± standard deviation (SD) or 
median with interquartile range after the Kolmogorov-
Smirnov normality test. Differences between categori-
cal variables were compared using the χ² test or Fisher’s 
exact test. Differences between numerical variables were 
compared using the student’s t-test or Mann-Whitney U 
test. Binary logistic regression was used for analyzing risk 
factors associated with mortality [11, 17]. A p-value < 0.05 
was considered statistically significant.

Results
Clinical characteristics of FG patients
As shown in Table  1, among the 46 FG patients, there 
were 39 males (84.8%) and 7 females (15.2%). The age 
ranged from 17 to 86 years with a median age of 61 years. 
The shortest duration of illness was 3 days, the longest 
was 30 days, and the median duration was 7 days. The 
shortest length of hospital stay was 2 days, the longest 
was 30 days, and the median stay was 14 days. Regard-
ing the sites of necrotic lesions, 14 cases (30.4%) were 
localized to the perianal area, 26 cases (56.5%) had fas-
cial necrosis involving the perianal, perineal, and genital 
regions, and 6 cases (13.0%) had fascial necrosis extend-
ing to the abdominal wall. There were 17 patients (37.0%) 
with hypertension and 17 patients (37.0%) with diabetes. 
Nine patients (19.6%) had both hypertension and dia-
betes, while one patient (2.2%) had both a hematologic 
disorder and diabetes. Twenty patients (43.5%) had no 
comorbidities. During a 3-month follow-up after surgery, 
43 patients (93.5%) survived, while 3 patients (6.5%) died 
shortly after admission due to the severity of their con-
dition. It is noteworthy that the three deceased patients 
had very short hospital stays, lasting 2 days, 3 days, and 5 
days respectively.
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Analysis of laboratory data in FG patients
As shown in Table  2, after normality testing, the blood 
glucose and creatinine levels of the 46 included patients 
did not follow a normal distribution. The white blood 
cell count ranged from 6.63 × 10^9/L to 38.57 × 10^9/L, 
with an average of 16.5 ± 6.3 × 10^9/L. The hematocrit 
ranged from 20.3 to 47.8%, with an average of (37.0 ± 6.0) 

%. Albumin levels ranged from 21.0 g/L to 43.7 g/L, with 
an average of 32.5 ± 5.6 g/L. Serum sodium levels ranged 
from 126.6 mmol/L to 144.5 mmol/L, with an average of 
135.8 ± 4.6 mmol/L. Serum potassium levels ranged from 
2.96 mmol/L to 5.1 mmol/L, with an average of 3.8 ± 0.6 
mmol/L. Blood glucose levels ranged from 4.48 mmol/L 
to 32.55 mmol/L, with a median of 7.91 mmol/L. Cre-
atinine levels ranged from 47.0 umol/L to 294.3 umol/L, 
with a median of 80.1 umol/L. Bacterial cultures were 
performed on necrotic tissues from 38 patients (82.6%), 
with 28 cases (60.9%) yielding positive results. Among 
the cultured microorganisms, Escherichia coli was the 
most common, found in 19 cases (41.3%), followed by 
Klebsiella pneumoniae in 4 cases (8.7%).

Comparison of clinical and laboratory data based on 
patient outcomes
Based on outcomes (survival/death), the 46 patients were 
divided into two groups: the survival group with 43 cases 
and the death group with 3 cases. As shown in Table 3, 
after comparison, significant differences were found 
between the two groups in terms of age (P<0.05), length 
of hospital stay (P<0.001), extension to the abdominal 
wall (P<0.01), hematocrit (P<0.01), albumin (P<0.01), 
SFGSI (P<0.01), and SFGSI>2 (P<0.01). These results 
suggest that older age, extension to the abdominal wall, 
lower hematocrit, and higher SFGSI are risk factors for 
mortality in FG patients. Because the three patients in 

Table 1 Clinical data of the Fournier’s Gangrene patients (n = 46)
Variables Results
Age (years) 61.0 (69.25–47.25)
Gender
   Male 39 (84.8%)
   Female 7 (15.2%)
Disease course (days) 7.0 (10.0–5.0)
Length of hospitalization (days) 14.0 (18.25-10.0)
Involved areas
   Perianal 14 (30.4%)
   Perianal, perineal and genital 26 (56.5%)
   Perianal, perineal, genital and abdominal wall 6 (13.0%)
Comorbidities
   Hypertension 17 (37.0%)
   Diabetes mellitus 17 (37.0%)
   Inflammatory Bowel Disease (IBD) 0
   Hematologic disorders 1 (2.2%)
   Diabetes + Hypertension 9 (19.6%)
   Diabetes + Hematologic disorders 1 (2.2%)
   No comorbidities 20 (43.5%)
Outcomes
   Survived 43 (93.5%)
   Died 3 (6.5%)
The results are expressed as quartiles or as frequency and percentage

Table 2 Laboratory data of the Fournier’s Gangrene patients 
(n = 46)
Variables Results
White blood cell count (×109/L) 16.5 ± 6.3
Hematocrit (%) 37.0 ± 6.0
Serum sodium (mmol/L) 135.8 ± 4.6
Serum potassium (mmol/L) 3.8 ± 0.6
Blood glucose (mmol/L) 7.91 (11.22–6.42)
Creatinine (umol/L) 80.1 (136.35–65.15)
Albumin (g/L) 32.5 ± 5.6
Bacterial culture results
   Escherichia coli 19 (41.3%)
   Staphylococcus epidermidis 1 (2.2%)
   Staphylococcus aureus 1 (2.2%)
   Morganella morganii 1 (2.2%)
   Klebsiella pneumoniae 4 (8.7%)
   Enterococcus faecium + Klebsiella pneumoniae 1 (2.2%)
   Streptococcus constellatus 1 (2.2%)
   No bacterial growth observed 10 (21.7%)
   No bacterial culture performed 8 (17.4%)
The results are expressed as mean ± standard deviation, quartiles, or as 
frequency and percentage

Table 3 Distribution of clinical and laboratory data variables 
stratified by mortality
Variables Survivors 

(n = 43)
Death 
(n = 3)

P

Age (years) * 58.0 76.0 0.038
Male 38 (88.4%) 1 (33.3%) 0.056
Disease course (days) * 7.0 6.0 0.801
Length of hospitalization (days) * 14.0 3.0 <0.001
Extension to the abdominal wall 3 (7.0%) 3 (100%) 0.001
Hypertension 16 (37.2%) 1 (33.3%) 1.000
Diabetes mellitus 16 (37.2%) 1 (33.3%) 1.000
Diabetes + Hypertension 8 (18.6%) 1 (33.3%) 0.488
White blood count (×109/L) 16.3 ± 6.2 19.3 ± 8.4 0.439
Hematocrit (%) 37.7 ± 5.5 26.6 ± 2.9 0.001
Serum sodium (mmol/L) 135.9 ± 4.5 134.9 ± 6.4 0.715
Serum potassium (mmol/L) 3.8 ± 0.5 4.3 ± 0.8 0.083
Blood glucose (mmol/L) * 7.6 8.9 0.548
Creatinine (umol/L) * 80.0 201.0 0.276
Albumin (g/L) 33.1 ± 5.2 23.5 ± 2.3 0.003
SFGSI * 1.0 5.0 0.006
SFGSI>2 5 (11.6%) 3 (100%) 0.004
aCCI * 3.0 4.0 0.076
The results are expressed as mean ± standard deviation, median, or as frequency 
and percentage

* Some data that do not follow a normal distribution cannot be represented 
by quartiles due to the small sample size in the deceased group; therefore, the 
median is used for representation
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the death group died shortly after admission due to the 
severity of their condition, a short hospitalization dura-
tion cannot be proven as an independent risk factor asso-
ciated with mortality. No significant differences were 
observed in the remaining variables.

Binary logistic regression analysis
For the variables showing differences in Table  3, binary 
logistic regression was employed to further analyze the 
risk factors related to FG mortality. Initially, a univariate 
regression analysis was conducted using age, length of 
hospital stay, involvement of the abdominal wall, hemato-
crit, albumin, and SFGSI>2 as independent variables, and 
mortality as the dependent variable. This was followed 
by a multivariate regression analysis where the variables 
showing statistical differences in the univariate analysis 
were used as independent variables to explore the inde-
pendent risk factors affecting mortality after adjusting 
for confounding factors. As shown in Table 4, The binary 
logistic regression analysis showed that hematocrit was 
the variable with a significant difference. The univariate 
regression analysis found a 95% confidence interval (CI) 
for hematocrit of 0.597–0.953, with an odds ratio (OR) 
of 0.754 and a p-value of 0.018, which is less than 0.05. 
The multivariate regression analysis found a 95% CI for 
hematocrit of 0.556–0.987, with an adjusted odds ratio 
(AOR) of 0.740 and a p-value of 0.040, which is also less 
than 0.05. According to Table  4, for every unit increase 
in hematocrit, there was a significant 24.6% decrease in 
the likelihood of mortality in FG patients. None of the 
other factors showed statistical significance as predictors 
of mortality. Even after adjusting for age as a confounding 
factor, the relationship between hematocrit and mortality 
remained significant. Specifically, for every unit increase 
in hematocrit, there was a significant 26% decrease in the 
likelihood of mortality in FG patients.

We divided the 46 patients into two groups based on 
whether their hematocrit levels were below 30 (%) and 

compared the survival rates between the two groups. Sta-
tistical analysis indicated a significant difference in sur-
vival rates between the groups (P = 0.001). Similarly, we 
divided the 46 patients into two groups based on whether 
their hematocrit levels were below 35 (%) and compared 
their survival rates. The analysis showed a difference 
in survival rates between the groups (P = 0.037). These 
results further support the robustness of our conclusion 
that decreased hematocrit is an independent risk factor 
for mortality in FG patients (Supplementary Tables 1, 2).

Discussion
Fournier’s gangrene is a severe surgical infection that 
is relatively rare. Over an 11-year period, our hospital 
treated 46 cases of FG. The disease predominantly affects 
males, with our results showing that males accounted for 
84.8% of FG patients, consistent with existing literature 
[10, 11]. Early diagnosis, proper management of predis-
posing factors, and aggressive surgical debridement can 
improve clinical outcomes [18]. Previous studies have 
reported varying mortality rates for this disease, ranging 
from 20 to 80% [18]. With increased attention to the dis-
ease and advancements in treatment, the reported mor-
tality rate for FG now ranges between 7.5% and 16% [12]. 
Our study found a mortality rate of 6.5% for FG, consis-
tent with the most recent literature.

Several studies have identified the main risk factors for 
the occurrence of FG, including diabetes, alcohol abuse, 
obesity, immunosuppression, hypertension, hemato-
logical diseases, perianal and rectal abscesses, perineal 
infections, and trauma [12, 13, 19]. Our study found that 
37.0% of patients had hypertension, and 37.0% had diabe-
tes. Additionally, 19.6% of the patients had both hyper-
tension and diabetes. Among the 46 FG patients in our 
study, 91.3% originated from perianal abscesses, while 
8.7% were from scrotal infections. These clinical data are 
consistent with what is described in the literature.

Studies have reported that risk factors associated with 
mortality in FG include advanced age, diabetes, infection 
extending to the abdominal wall, low hematocrit, abnor-
mal serum potassium levels, and elevated creatinine lev-
els [11, 17]. Due to the high mortality rate of FG, several 
assessment scales have been used to evaluate the severity 
of the disease and prognosis in patients. Currently, used 
clinical assessment scales include FGSI, ACCI, LRINEC, 
and UFGSI, among which FGSI is the most commonly 
used [11, 14, 20]. Research has shown that the sensitivity 
and specificity of FGSI in predicting mortality are both 
between 65% and 100% [14]. In 2014, Lin et al. developed 
the SFGSI based on the FGSI scale, incorporating three 
laboratory parameters: serum potassium, creatinine, 
and hematocrit. They compared it with other assess-
ment scales and found that SFGSI is user-friendly with 
good sensitivity (87%) and specificity (77%) in predicting 

Table 4 Results of binary logistic regression analysis
Variables Univariate regression Multivariate 

regression
OR(95%CI) P AOR(95%CI) P

Age 1.155(0.987–1.352) 0.072 NA
Length of 
hospitalization

0.000(0.000–0.000) 0.989 NA

Extension to the 
abdominal wall

1,615,474,898(0.00–
0.000)

0.997 NA

Hematocrit 0.754(0.597–0.953) 0.018 0.740(0.556–
0.987)

0.040

Albumin 0.336(0.102–1.107) 0.073 NA
SFGSI>2 969284901.8(0.00–

0.000)
0.997 NA

OR = Odds ratio; CI = Confidence interval; SFGSI = Simplified Fournier Gangrene 
Severe Index; AOR = Adjusted odds ratio
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mortality, effectively identifying patients with poor prog-
nosis [14]. Our results show that higher age, involve-
ment of the abdominal wall, lower hematocrit, lower 
serum albumin, and higher SFGSI scores were observed 
in the non-survival group. Elderly patients experience a 
gradual decline in physiological function and a weaken-
ing of the immune system, which may increase the risk 
of infection and reduce their ability to fight off infec-
tions. Additionally, older patients often have multiple 
chronic conditions, such as diabetes and hypertension, 
which could exacerbate the severity and prognosis of 
Fournier’s gangrene. Abdominal wall involvement often 
indicates a large extent of the lesion that has spread to 
deeper tissues, resulting in more severe tissue necrosis 
and infection, and a poor prognosis. The involvement 
of the abdominal wall as a predictive factor for mortal-
ity has been described in related studies [13, 21]. Hypo-
albuminemia was correlated with mortality in FG. Lin et 
al. reported significant differences in admission hemato-
crit and serum albumin levels between the survival and 
non-survival groups in FG patients [20]. The C-reactive 
protein/albumin ratio (CAR) has been shown to correlate 
with the severity of infection and serves as an effective 
inflammatory marker to predict prognosis [22]. Özgül et 
al.‘s study demonstrated that the CRP/albumin ratio can 
be used to predict FG-related mortality [23]. SFGSI is an 
important tool for assessing the severity and prognosis of 
patients with Fournier’s gangrene [11, 14]. In our study, 
SFGSI showed a higher trend in the mortality group, with 
all deceased patients having an SFGSI > 2, reflecting a 
severe decline in the patient’s overall condition. However, 
our results showed no significant differences in creatinine 
and serum potassium levels between the two groups. 
The mean and p-value (0.083) for serum potassium sug-
gest a tendency toward statistical difference between the 
groups. Although the median creatinine level in the mor-
tality group was noticeably higher than that in the sur-
vival group, the p-value (0.276) > 0.05. We believe that 
the lack of significant differences in serum potassium 
and creatinine between the two groups may be due to the 
small sample size and resulting bias in the study results.

The results of both univariate and multivariate regres-
sion analyses in this study showed that a decreased 
hematocrit level is a risk factor for mortality in FG 
patients. The statistical analysis demonstrated that lower 
hematocrit levels were significantly associated with 
increased mortality risk in Fournier’s Gangrene (univari-
ate regression: OR 0.754, 95% CI: 0.597–0.953, p = 0.018; 
multivariate regression: AOR 0.740, 95% CI: 0.556–0.987, 
p = 0.040). Both univariate and multivariate regression 
analyses for the variable hematocrit showed p-values 
less than 0.05. This finding underscores the importance 
of monitoring and managing hematocrit levels in these 
patients to improve survival outcomes. Regardless of 

whether it’s FGSI or SFGSI, hematocrit remains an 
important laboratory parameter for predicting the prog-
nosis of FG [12, 14]. Cen et al. conducted a retrospective 
analysis of 111 cases of necrotizing soft tissue infections 
to investigate the risk factors associated with mortality 
and amputation in these patients. Their study showed 
that high LRINEC scores, elevated WBC counts, low 
hematocrit (HCT), and multiple surgeries were associ-
ated with increased mortality rates [10]. Similar results 
have been corroborated in other studies [13, 17, 24, 25].

This study has several limitations. First, we recruited a 
relatively small sample of 46 FG patients over an 11-year 
period, which might introduce potential biases into our 
results. Second, this was a retrospective study conducted 
at a single center. The small sample size and single-center 
design limit the generalizability of our findings. The small 
sample size may affect the representativeness and accu-
racy of the results. Small sample data often fails to meet 
the traditional statistical test hypothesis, and special 
statistical methods are required for analysis, increasing 
the research’s complexity and uncertainty. In addition, 
single-center studies may have a single sample source 
and lack of diversity, further increasing the difficulty of 
statistical inference. Therefore, large-scale multicenter 
studies are needed to minimize potential biases as much 
as possible and validate these results in the future. Our 
findings are based on our clinical experience in manag-
ing FG patients, so we cannot generalize our findings to 
other populations. However, our experience and findings 
can serve as a valuable reference for other clinical teams 
tasked with managing FG.

Conclusions
This study provides a comprehensive analysis of the 
clinical characteristics and mortality risk factors in FG 
patients. The primary outcome of this study is that a 
decreased hematocrit level is an independent risk factor 
for predicting mortality in FG patients. These findings 
offer crucial prognostic guidance for clinicians, under-
scoring the importance of early identification and correc-
tion of decreased hematocrit levels. Timely correction of 
low hematocrit levels may improve patient outcomes and 
survival rates. Of course, this requires large-scale, mul-
ticenter studies to further validate the findings. Future 
research endeavors should delve deeper into investigating 
the correlation between hematocrit levels and progno-
sis in FG, while also striving to identify more efficacious 
interventions aimed at improving the quality of life and 
survival rates of affected individuals.
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