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Abstract
Purpose Fournier’s Gangrene (FG) is a fatal condition, therefore prognosis prediction is a crucial step before treatment 
planning. We aimed to investigate the predictive value of Hemoglobin, Albumin, Lymphocyte and Platelet (HALP) score 
which is frequently employed in vascular disorders and malignancies, on disease severity and survival in FG patients and to 
compare HALP score with well-known scoring systems on this aspect.
Materials and methods Eighty-seven men who had surgical debridement for FG between December 2006 and January 
2022 were included in this study. Their symptoms, physical examination findings, laboratory tests, medical histories, vital 
signs, extent and timing of the surgical debridement and antimicrobial therapies were noted. The HALP score, Age-adjusted 
Charlson Comorbidity Index (ACCI) and Fournier’s Gangrene Severity Index (FGSI) were evaluated for their predictive 
values for survival.
Results FG patients were grouped as survivors (Group 1, n = 71) and non-survivors (Group 2, n = 16) and the results were 
compared. The mean ages of survivors (59 ± 12.55 years) and non-survivors (64.5 ± 14.6 years) were similar (p = 0.114). 
The median size of necrotized body surface area was 3% in Group 1 and 4.8% in Group 2 (p = 0.013). On admission, hemo-
globin, albumin and serum urea levels and white blood cell counts were significantly different in two study groups. Two 
study groups were similar for HALP scores. However, ACCI and FGSI scores were greater significantly in non-survivors.
Conclusions Our results indicated that HALP score does not predict a survival successfully in FG. However, FGSI and ACCI 
are successful outcome predictors in FG.
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Introduction

Fournier’s gangrene (FG) is a rare soft tissue infection of 
the perineum and genital region leading to necrosis [1]. 
Genitourinary system infections are often polymicrobial 
and may extend promptly resulting in multi-organ failure, 
septic shock and fatality [2]. Although a decline in the 
previous two decades, the mean inpatient mortality rate 
is 7.3% (range 4.7–40.4%) for FG which is still high [3]. 
Recent decline in the mortality rate is due to advances in 
diagnosis and treatment methods.

Survival prediction is important for treatment planning, 
therefore various scoring systems were employed gor this 
purpose. Fournier’s Gangrene Severity Index (FGSI) helps 
clinicians for outcome prediction in FG patients [4]. This 
scoring has been established on the metabolic and physi-
ologic condition of the patient. The age-adjusted Charlson 
Comorbidity Index (ACCI) was developed to estimate the 
1-year risk of mortality based on existing comorbid condi-
tions [5]. ACCI has been widely used to predict outcomes 
of various medical conditions and malignancies, it is also 
employed to predict survival in FG [6, 7].

HALP score is a biomarker that combines various indi-
cators for immune and nutritional statuses of an individual, 
and has been employed to predict prognosis particularly in 
patients with cancer [8]. Apart from cancer patients, it has 
also been employed as a prognostic tool in various other 
clinical conditions: to predict mortality in COPD exac-
erbations, to predict preterm labor, and to determine the 
severity and postoperative outcome of acute appendicitis 
since it is able to demonstrate systemic inflammation as 
well as immune and nutritional statuses [9–11]. Immunon-
utritional status is an important consideration in patients 
with FG, similar to cancer patients. Therefore, we aimed 
to determine the value of HALP score to determine disease 
severity and to predict survival in FG patients, to compare 
its prognostic value as an outcome predictor with FGSI 
and ACCI, and to identify other prognostic factors for FG.

Material‑methods

Ethics Committee of our Institution approved the study 
protocol of this retrospective study (No: E2-22-2573). 
A total of 87 patients who had radical surgical debride-
ment for FG between December 2006 and January 2022 
in our institution were included. FG patients were grouped 
into two groups as those who died (n = 16) and survived 
(n = 71). History, extent of necrosis and infection, clini-
cal symptoms, vital parameters, and the microbiological, 
biochemical and hematological results of the patients were 

noted. Etiological factors and comorbid conditions that 
could have played role in the pathophysiology FG were 
also noted.

In our clinic, we perform surgical debridement urgently 
and aggressively after diagnosis of FG: we remove all 
necrotic tissues until viable soft tissues are recognized. The 
time and range of the surgical debridement were noted. 
Modified body surface area nomogram used in burn injuries 
was employed to measure gangrene size: scrotum, penis and 
perineum were taken 1% for each, and the spread of gan-
grene to each ischiorectal fossa was taken as 2.5% [4]. Dur-
ing surgery, colostomy was performed if anal sphincter was 
involved, and suprapubic cystostomy was done in the ones 
with involvement of urethra. Samples for bacterial culture 
were obtained both from the wound and the pus. Appropri-
ate IV fluid replacement and empirical parenteral antibiot-
ics (ceftriaxone 4 g/day and metronidazole 1.5 g/day] were 
administered until bacteriologic culture and susceptibility 
results were available. Afterwards culture-directed antibi-
otics were administered if necessary. Surgical debridement 
was repeated usually with 24–48 h-intervals until the wound 
was healed. The number of surgical debridements was noted. 
A primary suturing was performed after the wound healed 
and it was ensured that all surrounding tissues were viable. 
If the wound was large and not suitable for primary closure, 
plastic and reconstructive surgeons covered it with a partial 
thickness skin graft.

FGSI is obtained from the sum of 9 parameters includ-
ing respiratory rate, temperature, heart rate, serum sodium, 
potassium, creatinine and bicarbonate levels, leukocyte 
count and hematocrit, scored between 0 and 4 according to 
their values [4].

ACCI is a combination of Charlson Comorbidity Index 
and age equivalence index. The Charlson comorbidity index 
is derived from the sum of 19 different conditions scored 
between 1 and 6. The age equivalence index is calculated 
by increasing the age, which is 1 point in the 6th decade, by 
one point cumulatively with each increasing decade (e.g., 2 
points in the 7th decade, 3 points in the 8th decade). ACCI 
is obtained by the sum of these two scores [5].

The HALP score is usually employed as an indicator 
of systemic inflammation, and calculated based on hae-
moglobin and albumin levels, and leukocyte and platelet 
counts. The calculation formula is as follows: hemoglobin 
(g/L) × albumin (g/L) × lymphocytes (/L)/platelets (/L) [12].

FGSI, ACCI and HALP scores of each patient included 
in the study were calculated.

Statistical analysis

SPSS (Statistical Package for Social Sciences, Chicago, IL) 
v.20 for Windows was used for statistical analyses. Kolmog-
orov Smirnov test was used to test normal distribution of 
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quantitative parameters. For comparing survival and non-
survival groups, Independent Samples t-test was employed 
for the data conforming to normality and Mann Whitney-U 
test was used for the data not conforming to normality. FGSI, 
ACCI and HALP scores were compared with Mann Whit-
ney-U test between the groups as they did not conform to 
normality. Receiver operating characteristic curves (ROCs) 
were created to address the predictive role of ACCI, FGSI 
and HALP scores for mortality. Logistic regression analy-
ses were performed for parameters that could significantly 
predict survival. p < 0.05 was accepted as statistically sig-
nificant in the statistical analyses.

Results

Of 87 patients, 16 (18.4%) died and 71 (81.6%) survived. 
In non-survivors, the median survival time was 14 ± 15.55 
(2–60) days. The overall median age was 60 (25–89) years. 

The median ages of survivors and non-survivors were simi-
lar (p = 0.1). The median body surface area of necrosis was 
3% in survivors and 4.8% in non-survivors (p = 0.013). 
Symptom durations were similar in survivors and non-survi-
vors (p = 0.6). When all participants were taken into consid-
eration, the most common comorbid condition was diabetes 
mellitus (DM) which was evident in 55.2% of the patients. 
DM was followed by hypertension (HT) (26.4%), athero-
sclerotic coronary heart disease (ASCD) (18.4%), perianal 
abscess (12.6%), chronic renal failure (10.3%), malignancies 
(8%), and peripheral vascular disease (PVD) (2.8%). The 
prevalence of all comorbid conditions were similar in two 
the groups except for the presence of a malignancy (Table 1).

All FG patients had a radical surgical debridement and all 
necrotic tissues were resected. Orchiectomy was performed 
in 35 (49.3%) survived patients (26 unilateral, 9 bilateral) 
and in 11 (68.8%) patients who did not survive (6 unilateral, 
5 bilateral). Hemiscrotectomy was performed in 49 (69%) 
survivors (45 unilateral, 14 bilateral) and 13 (81.2%) patients 

Table 1  Clinical findings, 
comorbid conditions and 
laboratory parameters in 
survivors and non-survivors on 
admission

DM diabetes mellitus, HT hypertension, CASHD coronary athero-sclerotic heart disease, PVD peripheral 
vascular disease, ICU intensive care unit, FGSI Fournier’s Gangrene Severity Index, ACCI Age-adjusted 
Charlson Comorbidity Index, HALP Haemoglobin, Albumin, Lymphocyte and Platelet
*Statistically significant

Survivors (n = 71, 81.6%) 
Median ± SD (Min–Max)

Non-survivors (n = 16, 
18.4%) Median ± SD (Min–
Max)

p value

Age (median, year) 59 ± 12.55 (29–82) 64.5 ± 14.6 (25–89) 0.1
Duration of symptoms (median, day) 7 ± 11.4 (1–72) 5.5 ± 3.06 (2–10) 0.6
Extent of the body surface (median, %) 3 ± 2.41 (1–10) 4.8 ± 2.5 (1–10) 0.013*
DM 40 (56.3%) 8 (50%) 0.8
HT 17 (23.9%) 6 (37.5%) 0.3
CASHD 11 (15.5%) 5 (31.2%) 0.2
Renal failure 5 (7%) 4 (25%) 0.06
PVD 2 (2.3%) 0 1.00
Malignancy 2 (2.8%) 5 (31.2%) 0.002*
Urinary diversion (Cystostomy) 3 (4.2%) 4 (25%) 0.020*
Fecal diversion (Diverting colostomy) 4 (5.6%) 2 (12.5%) 0.3
Need for ICU 13 (18.3%) 14 (87.5%) 0.000*
Hospital stay (median, day) 15 ± 9.15 (2–47) 17 ± 15.8 (2–60) 0.6
Haemoglobin (g/dL) 13.1 ± 2.35 (7.29–23.8) 11.2 ± 1.60 (8.1–14) 0.001*
Hematocrit (%) 38.4 ± 7.03 (22.1–68.5) 34 ± 4.51 (26.6–40.9) 0.011*
Total Protein (g/L) 60 ± 9.16 (39–81) 55.5 ± 6.19 (40–65) 0.018*
Albumin (g/L) 31 ± 6.77 (20–51) 23 ± 5.6 (16–40) 0.000*
Neutrophil (×  109/L) 9.9 ± 6.2 (1.8–3.7) 12.97 ± 6.07 (5.2–25.1) 0.017*
Lymphocite (×  109/L) 2.2 ± 2.22 (0.3–12.3) 2.5 ± 14.6 (0.3–60) 0.9
Platelet (×  109/L) 242 ± 106.3 (24.9–527) 231.5 ± 134.8 (18–493) 0.6
Serum Urea (mg/dL) 37 ± 57.6 (12–416) 75.5 ± 58.6 (8–219) 0.018*
Serum creatinin (mg/dl) 1 ± 1.48 (0.48–7.58) 1.25 ± 1.64 (0.67–6.91) 0.09
FGSI 2 ± 2.7 (0–12) 5.5 ± 4.88 (0–15) 0.002*
ACCI 3 ± 1.83 (0–8) 4.5 ± 3.32 (0–15) 0.005*
HALP score 30.9 ± 80.5 (0–485.5) 33.5 ± 345.8 (1.2–1400) 0.6
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who did not survive (4 unilateral, 9 bilateral). Four survivors 
and 2 non-survivors had diverting colostomies. Cystostomy 
was performed in 3 survivors and 4 non-survivors. The 
wound was sutured primarily in 57 (80.3%) survivors and 
3 (18.8%) non-survivors. Split-thickness skin grafts were 
needed in 14 (19.7%) survivors and 1 (6.2%) non-survivor.

Laboratory parameters are presented in Table 1. The 
study groups showed significant differences for hemo-
globin, hematocrit, neutrophil, serum total protein, albumin 
and urea levels. Other laboratory parameters were similar 
in two study groups.

When the bacteriological culture results are concerned, 
the most commonly isolated microorganisms from the 
necrotic area or pus during surgery or in the ward were E. 
coli in 19 (21.8%), Enterococci in 10 (11.5%), Streptococci 
in 8 (9.2%), Candida spp. in 7 (8%), Acinetobacter in 6 
(6.9%) and coagulase negative Staphylococcus in 5 (5.7%) 
patients. Polymicrobial infection was detected in 17 patients 
(19.5%). Anaerobic bacterial growth was not determined in 
any of the patients. Microbial growth was evident on culture 
in 42 (59.2%) survivors and 6 (37.5%) non-survivors.

Median scores on admission were as follows: FGSI score 
was 2 ± 2.7(0–12) in the survivors and 5.5 ± 4.88(0–15) in 
non-survivors (p = 0.002); ACCI score was 3 ± 1.83 (0–8) 
in the survivors and 4.5 ± 3.32 (0–15) in non-survivors 
(p = 0.005), and HALP score was 30.9 ± 80.5 (0–485.5) in 
the survivors and 33.5 ± 345.8 (1.2–1400) and non-survivors 
(p = 0.6). FGSI and ACCI scores were significantly greater 
in non-survivors, however HALP scores were similar in two 
groups (Table 1).

Comparison of FGSI, ACCI and HALP scores with ROC 
analysis results are shown in Table 2. Our results indicated 
that FGSI and ACCI were significant predictors of mortality, 
however HALP scores did not predict survival.

FGSI score significantly predicted the mortality rate with 
an accuracy rate of 85.1% (OR 1.33, 95% CI 1.13–1.57, 
p = 0.001). This rate was 83.9% for ACCI score (OR 1.52, 
95% CI 1.13–2.06, p = 0.006). The HALP score was found 
as an insignificant predictor of mortality in univariate analy-
sis. According to the results of univariate logistic regression 
analysis; hemoglobin, hematocrit, total protein, albumin and 
neutrophil values were also predicted mortality rate signifi-
cantly (Table 3).

Discussion

FG is necrotizing fasciitis of external genitalia and perianal 
region, causing gangrene of skin and subcutaneous tissues 
due to arterial thrombosis [13]. There is high mortality 
despite improvements in the diagnosis and management. In 
a recent review, FG’s mortality rate was reported as 7.3%. 
A meta-analysis that included 173 studies reported this rate 
as 19.8% [3, 14]. In our current study, the mortality rate has 
been determined as 18.4%. This mortality rate is compatible 
with the mortality rates reported in our three previous stud-
ies on the same subject (22.2%, 14% and 17.2%) [15–17].

The relationship of mortality with the comorbid condi-
tions of the FG patients has been investigated in detail. In 
a systematic review and meta-analysis of 38 studies it was 
reported that diabetes, heart conditions and kidney failure 
increased mortality of FG significantly, however hyperten-
sion, pulmonary and liver disorders and malignancies had 
no effect on mortality [18]. In our study, the most common 
comorbid condition was DM, which was evident in 55.2% of 
our patients, however we did not find any difference between 

Table 2  Comparison of the 
FGSI, ACCI and HALP scores 
with ROC curves

* Statistically significant 
FGSI Fournier’s gangrene severity index, HALP Hemoglobin, albumin, lymphocyte and platelet, ACCI 
age-adjusted Charlson comorbidity index, AUC  area under curve, CI confidence interval

AUC 95% CI p value Cut-off Sensitivity Specificity

FGSI 0.751 0.601–0.901 0.002* 4.5 68.8% 81.7%
ACCI 0.722 0.582–0.863 0.006* 3.5 87.5% 60.6%
HALP 0.452 0.265–0.639 0.55 – – –

Table 3  Univariate logistic regression analysis of clinical and labora-
tory parameters associated with mortality

* Statistically significant 
FGSI Fournier’s gangrene severity index, HALP Hemoglobin, albu-
min, lymphocyte and platelet, ACCI age-adjusted Charlson comorbid-
ity index, OR odds ratio, CI confidence interval

Univariate Logistic Regression

OR 95% CI p

Extent of the body 
surface

1.19 0.98–1.45 0.08

Haemoglobin 0.63 0.46–0.86 0.003*
Hematocrit 0.88 0.8–0.97 0.011*
Total Protein 0.92 0.86–0.99 0.022*
Albumin 0.8 0.7–0.91 0.001*
Serum Urea 1.01 0.99–1.02 0.12
Neutrophil 1 1–1 0.038*
FGSI 1.33 1.13–1.57 0.001*
ACCI 1.52 1.13–2.06 0.006*
HALP 1.002 0.99–1.06 0.17
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the survivors (56.3%) and non-survivors (50%) for presence 
of DM. We did not find any difference between two groups 
for HT, CASHD or PVD. Similar to the results of this study, 
comorbid disorder rates were similar in two study groups, 
and diabetes did not affect mortality rate in our previous 
studies [16, 17]. The non-survivor group had a significantly 
higher malignancy rate.

In FG patients, Escherichia coli, Bacteroides, Staphy-
lococcus, Proteus, Streptococcus, Pseudomonas, and 
Enterococcus were isolated the most frequently [17, 19]. 
Empirical broad-spectrum antibiotics (encompassing gram-
positive, gram-negative, aerobic and anaerobic organisms, 
with alterations in case of antibiotic hypersensitivity) should 
be administered just after the diagnosis, and the antibiotics 
should be revised after the wound culture and susceptibility 
test results are obtained. Duration of antibiotic therapy has 
been debated [20]. Therefore, this duration depends on the 
decision of the clinician. In our center, antibiotics are gener-
ally administered until FG is under control and the patient 
recovers clinically.

It has been reported that various laboratory parameters 
may be used as prognostic indicators. Low levels of hema-
tocrit [4, 15–17], serum albumin [4, 15, 16], magnesium [16, 
17], calcium [16], high levels of blood urea nitrogen [4, 15, 
16] and ALP [4, 16, 17] have been associated with mortal-
ity. Lower hemoglobin, hematocrit, total protein, albumin 
levels and higher neutrophil and blood urea nitrogen levels 
were found in the non-survivor group in this study. Logistic 
regression analysis showed that high neutrophil counts, and 
low hemoglobin, hematocrit, total protein and albumin val-
ues were correlated with a worse prognosis.

It has been reported that an extensive necrotized body 
surface area affects the prognosis adversely [15–17, 21]. 
Hahn et al. studied 41 patients with FG, and based on the 
multivariate regression analysis results concluded that 
necrosis elsewhere from perineum/groin area was an inde-
pendent predictor for mortality [22]. In the current study, 
median size of necrotized body surface area was statisti-
cally bigger in non-survivors (3% in survivors and 4.8% in 
non-survivors, p = 0.013), however mortality was not signifi-
cantly correlated with the surface area involved.

In 1995, Laor et al. defined FGSI to predict prognosis in 
patients presenting with FG [4]. Since then, several studies 
have investigated the value of FGSI in predicting the FG 
prognosis. Although the majority of publications reported 
FGSI as successful for predicting prognosis and mortality 
risk in patients with FG [23–25], some others concluded that 
FGSI was not useful for this purpose [7, 15, 26]. The results 
of current study have proven that FGSI score could predict 
FG severity and survival.

Charlson et al. published Charlson Comorbidity Index 
(CCI) in 1987 to estimate 1-year risk of mortality based 
on existing comorbid conditions [5]. The age-adjusted CCI 

(ACCI) uses the patient’s age as a correction variable of the 
score [27]. ACCI has been widely used to predict outcomes 
of various medical conditions, malignancies and also to pre-
dict survival in FG [6, 7, 28, 29]. Roghmann et al. compared 
mortality prediction of scoring systems in 44 FG patients, 
and reported that ACCI predicted outcome as successful as 
FGSI [6]. Zhu et al. also compared scoring systems for FG 
prognosis, found that the ACCI score was useful for deter-
mining the prognosis, and it was better since it was more 
sensitive and specific and was easier to collect [7]. In our 
previous article, we evaluated 50 FG patients and compared 
mortality predictive values of the scoring tools. ACCI scores 
of survivors and non-survivors were similar, and ACCI did 
not predict either severity of the disease or survival [15]. In 
this study, non-survivors had a significantly greater median 
ACCI score, and a high ACCI score was correlated with a 
high mortality rate. In our previous two studies we found 
that neither FGSI nor ACCI had predictive value in disease 
severity or patients’ survival [15, 26], however in the current 
study, we have found that high FGSI and ACCI scores are 
correlated with mortality. In our current study, the number of 
patients in the non-survivor group was more than doubled. 
We think that higher number of patients, particularly in the 
non-survivor group, had an effect on the statistical analyses, 
and ACCI and FGSI were found to be significant.

The HALP score is a new indicator developed to meas-
ure systemic inflammation and nutritional status. It was 
recently used as a prognostic tool in patients with several 
malignancies [30, 31]. In a study on 1360 patients who had 
nephrectomy due to renal cell carcinoma, the HALP score 
was found as an independent prognostic factor for predicting 
cancer-specific survival [32]. Another study included 582 
patients with adenocarcinoma of pancreas who had radi-
cal surgery, and investigated the prognostic importance of 
admission HALP score. There was a significant correlation 
between low HALP scores and more extensive lymphatic 
metastasis, poor tumor differentiation, high TNM stage, 
early recurrence and short survival [33]. The HALP score 
has also been studied in vascular conditions. Xu et al. stud-
ied the correlation of HALP score with post-stroke cognitive 
impairment (PSCI) in acute ischemic stroke, and reported 
that a low admission HALP score was associated with early-
onset PSCI. They concluded that the HALP score was useful 
to identify patients with a high risk for PSCI [34].

Although the HALP score has been employed as a predic-
tor of prognosis in a number of cancer types and vascular 
conditions, it has not been tested as a prognostic indicator 
in any infectious disorders until now. FG is an infectious 
disease with a high mortality rate, and the immune and nutri-
tional statuses of the patients are extremely important in the 
course of this disease. Therefore, we studied the value of the 
HALP score, which evaluates the immunonutritional status, 
in this group of patients. Contrary to our expectation, the 
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results of our study indicated similar median HALP scores 
in survivors and non-survivors. In addition, HALP score was 
not correlated with mortality. Despite these results, we sup-
pose that the prognostic value of HALP score in FG patients 
should be the subject of further studies. We believe that our 
study is important since it is the first one in the literature that 
investigated the HALP score in predicting prognosis of FG.

Conclusions

FG remains a life-threatening urological emergency despite 
advances increasing knowledge about its pathophysiology, 
diagnosis and treatment. High FGSI and ACCI scores, high 
neutrophil counts, and low hemoglobin, hematocrit, total 
protein and albumin levels were correlated with mortality. 
Necrotized surface area was significantly bigger in non-sur-
vivors, however involved surface area was not significantly 
correlated with mortality.

Survivors and non-survivors did not have any significant 
difference in terms of HALP score, and no correlation was 
found between the HALP score and mortality. However, 
since this is the first study in the literature that investigated 
the significance of the HALP score in FG, we believe that 
more comprehensive studies should be performed on this 
subject.
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