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ABSTRACT

Fournier’s gangrene (FG) is a rare, rapidly progressive, fulminant form of necrotizing fasciitis of the genital, perianal and perineal

region and is usually secondary to polymicrobial infection.

OBJECTIVES

Presently, the literature regarding the spectrum of pathogens causing FG is limited. Hence, this study was undertaken to get a
better understanding of (a) Microbial pathogens causing FG and (b) The clinical outcome.

METHODS

The present study is a retrospective cohort study of the microbial pathogens isolated from FG patients admitted in a tertiary care
centre. Data was collected from the hospital records of patients admitted with FG during June 2012 to November 2015.

RESULTS

A total of 55 male patients with FG were included in this study. The mean age of patient was 49.36 years. Out of 55 samples, 47-
showed evidence of microbial growth, 12 samples showed mono-microbial and 35 samples showed poly-microbial growth. Among
the cases included in the present study, anaerobic culture was requested for only 10 samples; 3 out of the 10 samples subjected to
anaerobic culture yielded Bacteroides fragilis (B. fragilis). Klebsiella pneumoniae was the most common pathogen isolated (K.
pneumoniae) (29/47, 61.70%), followed by Enterococcus faecalis (E. faecalis) (15/47, 31.91%), B. fragilis (3/10, 30%) and
Escherichia coli (E. coli) (13/47, 27.65%). Gram negative organisms were highly susceptible to levofloxacin and piperacillin-
tazobactam. Gram positive organisms were highly susceptible to linezolid (92%), vancomycin (84%) and tetracycline (68%). Major

risk factors associated with FG were diabetes (43.6%) and obesity (40%). The mortality rate was 5.45%.

CONCLUSION

FG is a rapidly progressive fulminant life threatening condition. Early diagnosis, aggressive surgical intervention and appropriate

antimicrobial therapy may help to reduce the mortality rate.
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INTRODUCITON
Fournier’s Gangrene (FG) is a rare rapidly progressive
fulminant form of necrotizing fasciitis of the genital, perianal
and perineal regions which may extend up to the abdominal
wall between the fascial planes.[!l It is secondary to
polymicrobial infection by aerobic and anaerobic bacteria with
a synergistic action.[24] The cause of infection mainly arising
from anorectal, genitourinary and cutaneous sources.[®!
Predisposing factors such as diabetes, obesity and
immunosuppression lead to vascular disease, which in turn
increases susceptibility to polymicrobial infection.[]

The overall (reported) incidence of FG increased
dramatically in the 20th century. From 1764 to 1978 there
were 386 reported cases and from 1950 to 1999, 1726 cases.l”]
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The incidence is rising due to factors like increase in the
mean survival age of the population, increase in the number of
patients with co-morbidities and widespread use of
immunosuppressive therapy.[8°1 A study by Sorensen et al.
showed an overall incidence is 1.6/100000 males, i.e. (<0.02%
of hospital admissions).[8] Since it is a rare clinical condition,
there is no clear data available about its prevalence in India.
The real incidence could be underestimated because most
cases with grave prognosis are not published.

FG is commonly seen in males especially from 40 to 70
years of age. Besides diabetes, chronic alcoholism, renal failure
and obesity are also other risk factors of FG. The median time
from the onset of symptoms to the gangrenous changes of the
skin is 6 days.[1% The most common symptoms of FG are
perineal pain and fever, accompanied by swelling, reddening
of perineum or genital area and the gangrenous change of
overlying skin.[11] Early diagnosis and aggressive management
is required for better patient outcome. In this study, clinically
suspected cases of FG were analysed to determine the
microbiological spectra of organisms and their antibiotic
susceptibility pattern.
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METHODS

Source of Specimens

This study was conducted in the department of microbiology
of a tertiary care centre in Bangalore. Fifty-five pus culture
samples received from FG patients between June 2012 and
November 2015 were included in the analysis.

LABORATORY METHODS

Culture of Specimens

All samples were transported to our laboratory within 1 hour
of collection. Immediately after receiving the sample, the
material was subjected to microscopic examination. After
Gram staining, it was streaked on Blood agar and MacConkey
agar plates and incubated at 37°C for 24 - 48 hours. Along with
aerobic culture method, specimens requested for anaerobic
culture (10 samples) were streaked on Brucella blood agar and
incubated at 37°C in anaerobic jar with Gaspak.[12l The colonies
obtained were subjected to Gram’s stain and to biochemical
tests for preliminary identification of the organisms.

Antibiotic Susceptibility Testing

All bacterial isolates obtained by aerobic culture were
subjected for antibiotic susceptibility testing on Mueller
Hinton agar medium and on blood agar for E. faecalis and
Group A Streptococci by the Kirby Bauer disc diffusion method
as per CLSI guidelines.[13] Antibiotic susceptibility testing for
anaerobes was not done as CLSI recommends minimum
inhibitory concentration measurement for susceptibility
breakpoints.

RESULTS

The population included in this study comprised of 55 male
patients belonging to the age group of 30-80 years. The mean
age of the study population was 49.36 years. Three patients
succumbed to the infection while rest of them responded to
the treatment and were discharged. The overall mortality rate
was 5.45%. Diabetes Mellitus (DM) was the most common co-
morbid condition associated with FG and was present in 24
(43.6%) patients. The other co-morbid conditions commonly
associated with FG were obesity (22/55, 40%) with the body
mass indices (BMI) of > 30, hypertension (20/55, 36.4%),
heart disease (19/55, 34.5%), and alcoholism (16/55, 29.1%).
(Figure 1).

Sample from more than half of the patients (35/55,
63.6%) showed polymicrobial growth. The most commonly
found spectrum was a combination of K. pneumoniae, E. coli
and E. faecalis. The other pathogens like Acinetobacter
baumannii (A. baumannii), Staphylococcus aureus (S. aureus),
Pseudomonas aeruginosa (P. aeruginosa), Group A Streptococci,
Candida albicans (C. albicans) were also isolated. B. Fragilis
was isolated from 3/10 (30%) samples sent for anaerobic
culture. B. Fragilis was identified based on Gram stain
(Pleomorphic gram negative rods with rounded ends), colony
morphology on Brucella blood agar (2-4mm in diameter,
convex, non-hemolytic, gray, entire edge and opaque with
concentric whorls or ring like structures inside the colonies),
biochemical reactions (catalase producer, esculin hydrolysis
positive, ferment glucose and lactose), resistant to penicillin 2-
U disk, kanamycin 1-pg disk, vancomycin 5-pg disk and
susceptible to rifampin 15-pg disk.[12] Polymicrobial growth of
B. fragilis was seen along with S. aureus, E. coli +E. faecalis and
K. pneumoniae respectively from the three anaerobic culture
positive samples (Figure 2).
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Antimicrobial Susceptibility Pattern

The antimicrobial susceptibility was carried out by using
the disc diffusion technique as per CLSI guidelines{!3] Gram
positive bacterial pathogens were highly susceptible to
linezolid, vancomycin followed by tetracycline (Figure 3).

Gram negative bacterial pathogens were highly
susceptible to levofloxacin, piperacillin-tazobactam followed
by amikacin, gentamicin and imipenem (Figure 4).

Most of the isolates were resistant to amoxicillin-
clavulanic acid combination.

DISCUSSION

FG is a rare emergent condition that affects the perineum and
urogenital region. Data from multiple sources have shown that
FG is commonly associated with risk factors like diabetes
mellitus, obesity, hypertension, heart disease, smoking, long-
term steroid therapy, alcoholism or alcohol abuse, hot and
humid climate, and renal failure.[14-191 Qut of all risk factors,
diabetes mellitus was found to be the most common risk factor
(43.6%) in the present study. Obesity was another frequent
association, wherein 40 % of FG patients in the present study
had BMIs of higher than 30, similar to the data published by
Czymek et al. and Mehl et al.[16:17]

Suppurative bacterial infections result in
microthrombosis of the small subcutaneous vessels leading to
the development of gangrene of the overlying skin. When
managing FG patients, this gangrenous tissue requires
extensive and repeated debridement.[!5] The most common
microbiological cause involved in FG in the present study was
polymicrobial infection (63.6%) similar to other studies.
(161720] and the most commonly found pathogen was K
pneumoniae (62%). Other contributing pathogens were E.
faecalis, E. coli, Group A Streptococci, A. Baumannii, S. aureus, P.
aeruginosa, C. albicans and B. fragilis. Rarely C. Albicans have
been reported earlier. In the present study, C. albicans has
been isolated in 5% patients. Most of these organisms isolated
are normal commensals of the perineum and genitalia, which
become virulent due to impaired host immunity and act
synergistically to cause extensive tissue damage.

The synergistic activity of microbes lead to the
production of various exotoxins and enzymes like
collagenases, heparinases, hyaluronidases, streptokinases and
streptodornases which aid in tissue destruction and spread of
infection.[21]

The treatment of FG is immediate extensive debridement
and a combination of antibiotics along with treatment of the
predisposing conditions. After surgical resection, daily wound
care needs to be carried out to fight local infection. A
combination of antibiotics targeting all three of the main
bacterial groups must be used. Many studies have suggested
the use of penicillin against Streptococci, metronidazole for
anaerobes and third-generation cephalosporins against
Staphylococci and Enterobacteriaceae.l22-24] In our study, Gram
positive cocci like E. faecalis and S. aureus have shown highest
susceptibility to linezolid and vancomycin. Enterobactericeae
were highly susceptible to levofloxacin and piperacillin-
tazobactam. Hence, an empirical antimicrobial therapy against
gram positive cocci, gram negative bacilli and anaerobic
bacteria in combination should be started until the culture and
sensitivity reports are available.
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CONCLUSION

FGis a rapidly progressive fulminant life threatening condition
with high mortality rate which can be prevented by early
diagnosis, aggressive surgical intervention and the use of
broad spectrum antibiotics. Broad-spectrum antibiotic
treatment is suggested to adequately cover poly-microbial
pathogens, and careful patient monitoring is required to avoid
fungal or hospital acquired infection.[24] Proactive
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management of the diabetic and immunosuppressed patients
with perineal infections is of extreme importance to prevent
the development of FG. Weight reduction and avoidance of
alcohol consumption and tobacco use may be helpful in
reducing the possible risk of FG. Early recognition of infection
associated with invasive and aggressive treatment is essential
for the superior therapeutic consequences of patients with FG.

M Diabetes mellitus

¥ Body mass index»30

N Hypertension

Heart disease B Alcoholism

B K. pneumoniae

B E faecalis

H B.fragilis

B E.coli

B A baumannii

N S.aureus

W Grp A Streptococci
W P.aeruginosa

C.albicans

Fig. 1: Percentage distribution of associated risk factors

Fig. 2: Percentage distribution of Commonly found pathogens

92%

0%

52% 52%

30%

2
AN NANA N NN

30%

20% + 12%

10%

2d%
i F
wﬁ‘e’

L
o
&

A
$§"'

& o

F“h

{'_.:F'

B
& o

g*

R

-l’bé

Fig. 3: Susceptibility pattern of Gram Positive Cocci
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Fig. 4: Susceptibility pattern of Gram Negative Organisms
12. Konemann WE, Winn WC, Allen SD, Janda WM, Procop

BIBLIOGRAPHY GW, Schreckenberger PC, et al. The anaerobic bacteria.

1. Corman JM, Moody JA, Aranson WL: Fournier’s gangrene Konemann’s colour atlas and textbook of diagnostic
in a modern surgical setting: improved survival with microbiology. 6% edition. Lippincott Williams & Wilkins
aggressive management. Br ] Urol Int 1999;84:85-88. Baltimore USA 2006;913- 920.

2. Morpurgo E, Galandiuk S: Fournier’s gangrene. Surg Clin 13. The Clinical and Laboratory Standards Institute (CLSI).
North Am 2002;82:1213-1224. Performance Standards for Antimicrobial Susceptibility

3. Yanar H, Taviloglu K, Ertekin C, Guloglu R, Zorba U, Testing; PA.17. The Informational Supplement; 2014;
Cabioglu N, et al.: Fournier’s gangrene: risk factors and M100-S24.
strategies for management. 14. Martinschek A, Evers B, Lampl L, Gerngrof H, Schmidt R,
World ] Surg 2006;30:1750-1754. Sparwasser C (2012). Prognostic aspects, survival rate

4. Korkut M, I¢6z G, Dayanga¢ M, Akgiin E, Yeniay L, and predisposing risk factors in patients with Fournier’s
Erdogan O, et al.: Outcome analysis in patients with gangrene and necrotizing soft tissue infections:
Fournier’s gangrene: report of 45 cases. Dis Colon evaluation of clinical outcome of 55 patients. Urol Int
Rectum 2003;46:649-652. 89(2):173-179.

5. Paty R, Smith AD: Gangrene and Fournier’s gangrene. 15. Sallami S, Maalla R, Gammoudi A, Ben Jdidia G, Tarhouni
Urol Clin North Am 1992;19:149-162. L, Horchani A (2012). Fournier’s gangrene: what are the

6. Jeong HJ, Park SC, Seo 1Y, et al.: Prognostic factors in prognostic factors? Our experience with patients. Tunis
Fournier gangrene. Int ] Urol 2005;12:1041-1044. Med 90(10):708-714.

7. Eke N. Fournier’s gangrene: a review of 1726 cases. Br ] 16. Czymek R, Frank P, Limmer S, Schmidt A, Jungbluth T,
Surg 2000;87:718-728 [PMID: 10848848 DOI: Roblick U, et al. (2010). Fournier’s gangrene: is the
10.1046/j.1365-2168.2000.01497 x] female gender a risk factor? Langen becks. Arch Surg

8. Sorensen MD, Krieger |N, Rivara FP, Broghammer JA, 395(2):173-180.

Klein MB, Mack CD, et al. Fournier's Gangrene: 17. Mehl AA, Nogueira Filho DC, Mantovani LM, Grippa MM,
population based epidemiology and outcomes. ] Urol Berger R, Krauss D, et al. (2010). Management of
2009;181:2120-2126 [PMID:19286224 DOLI: Fournier’s gangrene: experience of a university hospital
10.1016/j.juro.2009.01.034] of Curitiba. Rev Col Bras Cir 37(6):435-441.

9. Ugwumba FO, Nnabugwu II, Ozoemena OF. Fournier’s 18. Malik AM, Sheikh S, Pathan R, etal. (2010). The spectrum
gangrene- analysis of management and outcome in of presentation and management of Fournier’s
South-Eastern Nigeria. S Afr ] Surg 2012;50:16-19 gangrene-an experience of 73 cases. ] Pak Med Assoc
[PMID: 22353315] 60(8):617-619.

10. Altarac S, Katusin D, Crnica S, Papes D, Rajkovic¢ Z, Arslani 19. Ullah S, Khan M, Asad Ullah, et al. (2009). Fournier’s
N (2012). Fournier’s gangrene: etiology and outcome gangrene: a dreadful disease Surgeon 7(3):138-142.
analysis of 41 patients. Urol Int 88(3):289-293. 20. Rodriguez Alonso A, Pérez Garcia MD, Nufiez Lopez A,

11. Ruiz-Tovar ], Cérdoba L, Devesa JM (2012). Prognostic Ojea Calvo A, Alonso Rodrigo A, Rodriguez Iglesias B, et

] Evolution Med Dent Sci/ e[SSN- 2278-4802, pISSN- 2278-4748/ Vol. 5/ Issue 01/ Jan. 04, 2016

factors in Fournier gangrene. Asian ] Surg 35(1):37-41.

al. (2000). Fournier’s gangrene: anatomo-clinical
features in adults and children. Therapy update Actas
Urol Esp 24(4):294-306.

Page 44


http://www.uptodate.com/contents/acinetobacter-infection-epidemiology-microbiology-pathogenesis-clinical-features-and-diagnosis/contributors
http://www.uptodate.com/contents/acinetobacter-infection-epidemiology-microbiology-pathogenesis-clinical-features-and-diagnosis/contributors
http://www.uptodate.com/contents/acinetobacter-infection-epidemiology-microbiology-pathogenesis-clinical-features-and-diagnosis/contributors
http://www.uptodate.com/contents/acinetobacter-infection-epidemiology-microbiology-pathogenesis-clinical-features-and-diagnosis/contributors
http://www.uptodate.com/contents/acinetobacter-infection-epidemiology-microbiology-pathogenesis-clinical-features-and-diagnosis/contributors
http://www.uptodate.com/contents/acinetobacter-infection-epidemiology-microbiology-pathogenesis-clinical-features-and-diagnosis/contributors

Jemds.com

21.

22.

] Evolution Med Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 5/ Issue 01/ Jan. 04, 2016

Thwaini A, Khan A, Malik A, Cherian ], Barua ], Shergill I,
et al. Fournier's gangrene and its emergency
management: Postgrad Med ] 2006;82:516-519.
[llanueva-Saens E, Martinez Hernandez Magro P, Valdes
Ovalle M, et al. Experience in management of Fournier’s
gangrene. Tech Coloproctol 2002; 6:5—10. Discussion
11—13.

23.

24.

Original Article

Hejase M], Simonin JE, Bihrle R, et al. Genital Fournier’s
gangrene: experience with 38 patients. Urology
1996;47:734-9.

Bjurlin MA, O’Grady T, Kim DY, Divakaruni N, Drago A,
Blumetti ], et al. (2013). Causative pathogens, antibiotic
sensitivity, resistance patterns and severity in a
contemporary series of Fournier’s gangrene. Urology
81(4):752-758.

Page 45



