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ABSTRACT

UNIVERSA MEDICINA

Neutrophil-lymphocyte ratio and Fournier gangrene
severity index are not prognostic factors of mortality

in fournier gangrene patients

Muhammad Achdiar Raizandha1,2, Furqan Hidayatullah1,2,
Yudhistira Pradnyan Kloping1,2, and Fikri Rizaldi1,3*

BACKGROUND
Fournier gangrene (FG) is a life-threatening disease, commonly found in
diabetic and immunocompromised patients. Recent studies suggested the
use of new parameters apart from the commonly used Fournier gangrene
severity index (FGSI), such as the neutrophil-lymphocyte ratio (NLR), the
clinical use of which remains questionable. Therefore, we aimed to evaluate
the role of the NLR and FGSI as a prognostic factor of mortality in patients
with FG.

METHODS
This is an analytical study with a retrospective approach involving 109
adult patients diagnosed with FG. Data were collected regarding medical
history, symptoms, physical examination findings, and laboratory tests.
The FGSI score and NLR were determined. Bivariate analysis was performed
using chi-square test and independent t-test. Overall survival between
groups was compared using Kaplan–Meier survival estimates and Cox
regression test.

RESULTS
Of the 109 patients, 90 survived (82.5%, group 1) and 19 died (17.43%,
group 2). The cut-off point of NLR among the patients was 10.9, with a
73.7% sensitivity and 60% specificity. The area under curve value was 0.65
(95% CI; 0.524-0.754; p<0.05). The Kaplan Meier survival analysis showed
that NLR was as an independent prognostic factor of mortality in FG patients
(HR 5.177; 95% CI; 1.092-8.471; p<0.05), but Cox regression analysis showed
that NLR and FGSI were not significant prognostic factors of mortality
(p=0.09 and p=0.179; respectively).

CONCLUSION
This study demonstrated that NLR and FGSI are not important as prognostic
tools for FG mortality.

Keywords: Fournier gangrene, prognostic factor, neutrophil, lymphocyte,
neutrophil-lymphocyte ratio

ORIGINAL ARTICLE
pISSN: 1907-3062 / eISSN: 2407-2230

DOI: http://dx.doi.org/10.18051/UnivMed.2022.v41.71-78
Copyright@Author(s) -

Available online at https://univmed.org/ejurnal/index.php/medicina/article/view/1263

January-April, 2022                                                                                                                                            Vol.41- No.1

1Department of Urology,
Faculty of Medicine,
Universitas Airlangga, Surabaya,
East Java, Indonesia
2Department of Urology,
Dr. Soetomo General Academic
Hospital, Surabaya, East Java,
Indonesia
3Department of Urology,
Universitas Airlangga Teaching
Hospital, Surabaya, East Java,
Indonesia

*Correspondence:
Fikri Rizaldi
Department of Urology,
Universitas Airlangga Teaching
Hospital, Surabaya,
East Java, Indonesia
Phone/fax: (031)-5916290
Email: fikririz@gmail.com
ORCID ID: 0000-0002-4588-6584

Date of first submission, December 9,
2021
Date of final revised submission,
March 30, 2022
Date of acceptance, April 9, 2022

This open access article is distributed
under a Creative Commons Attribution-
Non Commercial-Share Alike 4.0
International License

Cite this article as: Raizandha MA,
Hidayatullah F, Kloping YP, Rizald F.
Neutrophil-lymphocyte ratio and
Fournier gangrene severity index are not
prognostic factors of mortality in fournier
gangrene patient. Univ Med 2022;41:71-
78. doi: 10.18051/UnivMed.2022.v41.
71-78



72

Raizandha, Hidayatullah, Kloping, et al                                                                Neutrophil-lymphocyte ratio of FG patients

INTRODUCTION

Fournier gangrene (FG) is a rare type of
necrotizing fasciitis that affects the perineal,
genital, or anorectal region. It is characterized
by widespread soft tissue necrosis and systemic
toxicity of the superficial fascia and subcutaneous
tissues.(1) Even though it is quite uncommon,
constituting only 0.02% of all hospital admissions,
it is considered a urological emergency as it has
a high mortality rate, at 20 to 50% in most reported
series.(2,3) In recent years, the incidence of
Fournier gangrene is increasing with the increase
in diabetes prevalence and the number of
immunocompromised patients due to various
causes.(4) Previous studies have determined the
possible risk factors for predicting the prognosis
of Fournier gangrene patients, such as
comorbidities, Fournier gangrene severity index
(FGSI) score and disease severity. (5–7)

Parameters to determine the severity and
prognosis of the disease have been suggested,
one of which is the FGSI, commonly used to
assess the severity of the disease by evaluating
clinical and laboratory parameters, such as
temperature, heart rate, respiratory rate, serum
sodium, serum potassium, serum creatinine,
serum bicarbonate, hematocrit and white blood
cell count.(8) Since its introduction, the score has
been validated by many studies, but its accuracy
remains questionable.(9,10) Nevertheless, it is the
only well-known tool to assess severity.(10) Recent
findings have suggested simple and promising
parameters by utilizing normal laboratory findings.
There is an increasing interest in predicting the
prognosis of the patients with a simple blood test
since studies began suggesting a correlation
between inflammatory status and disease
prognosis. One of the most commonly used
parameter is the neutrophil-lymphocyte ratio
(NLR).(11) Findings regarding its potential use in
predicting the prognosis of Fournier gangrene
patients have been reported. A retrospective study
showed that the FGSI scoring system was not
associated with determining poor prognosis.
However, high NLR and high platelet to

lymphocyte ratio (PLR) were associated with
predictors of mortality in patients with Fournier’s
gangrene.(10) In contrast, another retrospective
observational analytical study of patients
diagnosed with Fournier fasciitis (FF) showed that
FF severity, as measured by NLR and PLR, does
not correspond to the severity measured by the
FGSI.(12) Other studies utilized the NLR cutoff-
values of 13.71 (sensitivity 83.3% and specificity
86.6%) (13) and 8 (sensitivity 72.2%, specificity
of 52.3%), respectively.(14) The present study
included FGSI in the analysis of NLR as mortality
predictors. Therefore, the aim of this study was
to determine the role of NLR and FGSI as
prognostic factors of mortality in patients with FG.

METHODS

Research design
This was an analytical study with a

prospective approach utilizing secondary data
taken from the medical records of Dr. Soetomo
General-Academic Hospital from January 2012
to November 2020.

Research subjects
Fournier gangrene was defined as an acute

necrotic infection involving the scrotum, penis
or perineum. A total of 109 adult patients aged
18 and above with Fournier gangrene or fasciitis
necroticans and complete laboratory examination
data including neutrophil and lymphocyte counts
were included in the study. Patients with a history
of malignancy or chemoradiation were excluded,
as were also those with incomplete or unclear
data in the medical records.

Data collection
The data collected and presented included

patient age, diagnosis, lesion location,
comorbidities, FGSI, bacterial culture results,
surgical interventions, and survival status.

Statistical analysis
The collected data were grouped and

displayed descriptively in the form of tables and
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narratives. Bivariate analysis was performed
using chi-square test and independent t-test. The
association between the binary marker of NLR
and the risk of mortality was evaluated using a
survival curve. Mortality was defined as disease
related death during the hospital stay and survival
was measured in days. The separation between
the curves of patients with a high NLR and those
with a low NLR indicated the prognostic ability
of the marker represented by a receiver
operating characteristic (ROC) curve.(15) The
performance of the marker was evaluated by
the area under the curve (AUC), which is a
measure of the ability of a tool to discriminate
whether a condition is present or not. An AUC
value of 0.5 indicates that the test has no
discriminating ability, whereas an AUC of 1.0
indicates perfect discrimination.(16) Overall
survival was compared between groups using
Kaplan–Meier survival estimates and the
proportional-hazards Cox regression.  The
statistical significance was set at p<0.05 for all
analyses.

Ethical clearance
The ethical committee of the research and

development center of Dr. Soetomo General
Academic Hospital approved this study under
number 0725/109/4/V/2021.

RESULTS

Baseline characteristics
A total of 109 patients with mean age of

50.31 ± 14.75 years had mean NLR of 15.86 ±
12.75. Only 25 patients had an FGSI score of
more than 9. The scrotal area was the most
commonly affected area (n=55, 50.46%)
compared to other areas. Most patients also
suffered from diabetes mellitus (n=40, 36.7%)
leading to infections caused mainly by
Pseudomonas aeruginosa (n=23, 21.1%),
Klebsiella pneumoniae (n=21, 19.27%, and
Acinetobacter baumannii (n=20, 18.35%).
Most patients were treated with debridement and
necrotomy, followed by incision and drainage of

the abscess (n=55, 50.46%), after which most
patients survived (n=90, 82.57%). The
differences in clinical parameters between the
survivors and non-survivors are shown in Table
2. The FGSI scores in the two groups did not
show significant differences (p=0.248), but the
NLR did show significant differences between
the two groups (p=0.021) (Table 2).

NLR and FGSI value as a prognostic marker
In this study, the NLR cut-off point among

the patients was 10.9, with 73.7 % sensitivity
and 60 % specificity, as shown in Figure 1. The
AUC was 0.65 (95% CI; 0.524-0.754; p<0.05).
The Kaplan-Meier curve in Figure 2 shows that
the NLR cut-off value of 10.9 has a significant
impact on the patient’s mortality rate (95% CI;
29.7-19.7; p<0.05). The univariate Kaplan Meier
survival analysis indicated that NLR can be used
as an independent predictor for mortality in
Fournier gangrene patients (HR 5.177; 95% CI;
1.092-8.471; p<0.05). However, the Cox
regression showed that NLR and FGSI score
were not significant as a prognostic factor of
mortality in FG patients (the p values of NLR
and FGSI were p=0.09 and p=0.179;
respectively) (Table 3).

DISCUSSION

Fournier gangrene is a rare and serious
condition that can be found in
immunocompromised patients.(17) Even though
FGSI has been validated in numerous studies,
its use in clinical settings is oftentimes
questionable. There is still a high mortality rate
ranging from 20 to 50% among Fournier
gangrene patients due to sepsis,(17) which is one
of the main causes of mortality and extended
length of stay in patients with urological
infections, including Fournier gangrene.(18) To
reduce the severity of the disease, the utilization
of inexpensive and simple laboratory parameters,
such as white blood cell parameters, erythrocyte
sedimentation rate, and C-reactive protein, are
necessary.(19,20) The use of NLR as a parameter

Univ Med                                                                                                                                                              Vol. 41 No 1
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Variables n (%) 
Age (years) 50.31 ± 14.79 

NLR 15.86 ± 12.75 
FGSI  

 > 9 25 (23.0) 
 < 9 84 (70.0) 

Diagnosis  
 Fournier gangrene 53 (48.62) 
 Fournier gangrene and perianal abscess 33 (30.28) 
 Fournier gangrene and scrotal abscess 22 (20.18) 
 Fournier gangrene and perianal fistula 1 (0.92) 

Affected Region  
 Penoscrotal 12 (11.01) 
 Penoscrotal and perianal 2 (1.83) 
 Penoscrotal and suprapubic 2 (1.83) 
 Perianal 27 (24.77) 
 Perianal and scrotum 8 (7.34) 
 Scrotum 55 (50.46) 
 > 2 regions 3 (2.75) 

Comorbidities  
 Diabetes mellitus 40 (36.70) 
 Diabetes mellitus and hypertension 21 (19.27) 
 Diabetes mellitus and chronic kidney disease 7 (6.42) 
 Diabetes mellitus and hepatitis B infection 1 (0.92) 
 Hypertension 8 (7.34) 
 Chronic Kidney Disease 4 (3.67) 
 No comorbidities 28 (25.67) 

Bacterial culture  
 Pseudomonas aeruginosa 23 (21.10) 
 Klebsiella pneumoniae 21 (19.27) 
 Staphylococcus epidermidis 12 (11.01) 
 Acinetobacter baumannii 20 (18.35) 
 Gemella morbillorum 2 (1.83) 
 Escherichia coli 13 (11.93) 
 Candida spp 8 (7.34) 
 Clostridium perfringens 5 (4.59) 
 Fusobacterium necrophorum 5 (4.59) 

Survival intervention  
 Debridement-necrotomy 48 (44.04) 
 Debridement-necrotomy and incision-drainage 55 (50.46) 
 Debridement-necrotomy and graft 3 (2.75) 
 Debridement-necrotomy and urinary diversion 3 (2.75) 

Survival status  
 Survived 90 (82.57) 
 Dead 19 (17.43) 

 

Table 1. Characteristics and clinical features of the subjects (n=109)

Data presented as n (%), except for age and NLR (mean ± SD); NLR: Neutrophil-to-lymphocyte ratio; FGSI: Fournier

Gangrene Severity Index

has been suggested by many studies. Kaushik et
al.(21) recommended its use as a diagnostic marker
and predictor in septic patients. Its greatest
strengths are its efficiency in time, cost, and
application compared to other examinations.

Neutrophils are one of the main immune cells
against pathogens and their crucial function is to
produce enzymes during the acute inflammatory
phase. Neutrophils are able to lyse infected cells,
produce free radicals, and induce the production



75

Univ Med                                                                                                                                                              Vol. 41 No 1

of pro-inflammatory cytokines. (22) The
coordination of the transition from innate to
adaptive immunity is handled by the lymphocytes.
Both innate and adaptive immunity are core
components of the body’s immune system against
pathogens.(23) The ratio of the neutrophil and
lymphocyte numbers indicates a transition
between innate and adaptive immunity. The
relatively low number of lymphocytes could cause
a cytokine storm and severe inflammation, leading
to a worse prognosis. Our study showed the
potential role of NLR as a prognostic marker for
Fournier gangrene patients, since patients with a
high NLR had a 5.17-times greater risk of
mortality than those with a low NLR. This finding
is in line with the study by George et al. in 2020
who discovered a significant difference in NLR
among septic patients with multiple organ
dysfunction syndrome (MODS). They found that
most septic patients with MODS had a high NLR.
The NLR is deemed superior to a white blood
cell count.(24) A study with a large sample size
conducted by Li et al.(25) also showed the
predictive capability of NLR in septic patients.
However, a study by Ni et al.(26) suggested that
NLR does not significantly predict septic
inpatients with a long hospital stay. The

difference between these findings may have been
caused by other factors in these studies which
could affect the patients’ NLR. The increased
NLR in septic patients is difficult to use as a
predictive tool, considering that there are many
factors affecting neutrophil and lymphocyte
counts. However, it can still be used as a mortality
predictor in septic patients. The ROC curve,
Kaplan-Meier, and hazard ratio findings in this
study are in line with those of the study by Yim et
al.(10) which suggested that NLR is a useful
independent predictor that is associated with
increased mortality in FG patients. In our study,
Cox regression showed that NLR and FGSI score
had no significant prognostic value for mortality
in FG patients. Another study showed that the
FGSI scoring system was not found to be valuable
in determining prognosis, but that the NLR and
PLR were valuable.(27) One other study showed
similar results, in that the FGSI scoring system
was not associated with determining poor
prognosis, but that high NLR and high PLR were
associated with predictors of mortality in patients
with FG. (10) In our study, a high FGSI score (>9)
was generally associated with the non-surviving
group; however, multivariable Cox regression
analyses found this not to be statistically significant.

Variables Survivors (n=90) Non-survivors (n=19) p value 
Age (years) 49 ± 14.9 54 ± 13.8 0.208 
FGSI 

 ≤ 9 
 >9 

 
75 (89.3) 
17 (68.0) 

 
9 (10.7) 
8 (32.0) 

0.248 

NLR 
 ≤10.9 
 >10.9 

 
52 (91.2) 
38 (73.1) 

 
5 (8.8) 

14 (16.9) 
0.021 

 

Table 2. Differences in clinical parameters between the survivors and non-survivors

Data presented as n (%), except for age mean ± SD; NLR: Neutrophil-to-lymphocyte ratio; FGSI: Fournier Gangrene
Severity Index

Variables Coefficient Hazard Ratio p value 
Age (years) 
FGSI score 
NLR 

0.017 
0.081 
-0.033 

1.017 
1.328 
2.043 

0.356 
0.179 
0.09 

 

Table 3. Multivariate Cox regression analysis

NLR: Neutrophil-to-lymphocyte ratio; FGSI: Fournier Gangrene Severity Index
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Figure 1. Receiver operator characteristic curve for neutrophil to lymphocyte ratio (NLR), area under the curve
= 0.65 (95% CI; 0.524-0.754; p<0.05, sensitivity = 73.7, specificity = 60.0

Figure 2. Kaplan-Meier survival curves for the overall survival indicating the value of  NLR as a survival predictor
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The present study is limited by its
retrospective design and use of secondary data.
Most samples included in this study had a high
NLR ratio, indicating that most included patients
were classified as severe. The inclusion of more
patients with different disease severity should
be performed in future studies. This study
showed the utility of the NLR in FG. The NLR
can be examined with high availability and low
cost. This marker could be an ideal and simple
biomarker to predict the outcome of mortality in
patients with FG.

CONCLUSIONS

This study demonstrated that a high NLR
and FGSI cannot be used as an indicator of poor
prognosis of mortality in FG patients.
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