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it is associated with high complication and mortality rates. Rarely, perineal infection may be caused by hos-
pital-acquired antimicrobial-resistant bacteria. This report is of a 30-day-old infant with methicillin-resistant
Staphylococcus aureus (MRSA) and extended-spectrum B-lactamase (ESBL)-producing Klebsiella pneumoniae
necrotizing fasciitis involving the perineal region.

A 30-day-old male infant presented to the Emergency Department with rapidly progressive white discoloration
of scrotal skin since 3 days prior to admission, progressing from 2-3 white spots to covering two-thirds of the
scrotal skin. Pain upon urination was noted, with normal appetite and bowel movements. He had a history of
diaper rash 6 days earlier accompanied by fever, and the rash was treated with topical antifungal and cortico-
steroid ointment. He was born at term by caesarean delivery, with birth weight 2900 g. Laboratory examina-
tions revealed leukocyte count 23 000/uL and CRP 26.8 mg/dL. Hemoglobin was 10.6 g/dL, serum sodium was
134 mEg/L, blood glucose was 80 mg/dL, serum urea was 15 mg/d|, and creatinine was 0.27 mg/dL. Chest and
abdominal X-rays were normal. He received broad-spectrum antibiotics and underwent surgical debridement,
and necrotic tissue was obtained for biopsy and culture. Histology examination showed non-specific granula-
tion tissue consistent with Fournier gangrene. Soft- tissue culture isolated MRSA and ESBL-K. Antibiotics were
changed according to the sensitivity report. Blood and urine cultures were negative.

Immediate surgery and antibiotics are essential in treating Fournier gangrene to avoid life-threatening com-
plications. Initial symptoms are non-specific. Diagnosis remains primarily clinical, confirmed by intraoperative
macroscopic findings.

Fasciitis, Necrotizing ¢ Fournier Gangrene ¢ Klebsiella pneumoniae subsp. Pneumonia ¢
Methicillin-Resistant Staphylococcus aureus
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Background

Necrotizing fasciitis (NF) is a rare disease in the pediatric popu-
lation and has high complication and mortality rates [1]. Rapid
progression of inflammation is characteristic of NF, and can
be seen as erythema or necrotic tissue, which involve the su-
perficial fascia, subcutaneous tissue, and skin [2,3]. Fournier
gangrene is a specific form of necrotizing fasciitis involving
the perineal and genital regions due to polymicrobial infec-
tion [4,5]. Delay in diagnosis and treatment can lead to sys-
temic complications, with poor prognosis [1,6].

Methicillin-resistant Staphylococcus aureus (MRSA) infection
causes significant morbidity and mortality in neonates [7].
Prevalence is estimated as 1.5% in the neonatal population,
with initial colonization sites predominantly at the anterior
nares and umbilicus [8,9]. Transmission of MRSA is through
breastmilk, during delivery, and by contact with healthcare
workers and others [8-11]. Multiple gestation was shown to
be associated with an increased risk of MRSA colonization in
neonates [8].

Extended-spectrum beta-lactamases (ESBL) form a group of
enzymes that can hydrolyze most B-lactam antibiotics, such as
first-, second-, and third-generation cephalosporin and aztreo-
nam [12,13]. Therefore, treatment options for ESBL-producing
organisms are limited [13]. Risk factors for infection or colo-
nization by ESBL-producing organisms include long hospital
stay and prolonged use of invasive medical devices. Thus, ef-
fective infection control among healthcare providers is es-
sential to minimize spread of these organisms and to pre-
vent outbreaks [12].

In a previous case report, S. aureus was identified as the cause
of necrotizing fasciitis in an adult patient with history of re-
ceiving high doses of glucocorticoid and type Il diabetes mel-
litus [14]. Here, we report a case of MRSA and ESBL-K-related
Fournier gangrene in a previously healthy newborn.

Case Report

A 30-day-old male infant presented to the Emergency
Department with rapidly progressive white discoloration of
scrotal skin since 3 days prior to admission, which had spread
from 2-3 white spots to covering two-thirds of the scrotal
skin. Pain upon urination was noted, with normal appetite
and bowel movement. Six days earlier, he had fever and skin
redness around the groin area, was diagnosed as having di-
aper rash, and was treated with topical antifungal and corti-
costeroid ointment. The rash spread to the lower abdomen
and both legs and feet, followed by swelling. His mother nev-
er bathed him since the onset of fever, and only cleaned the
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Figure 1. Clinical features of Fournier gangrene and follow-up
after surgical management. (A) Appearance on the day
of admission. Two-thirds of scrotal skin was covered
by white-grayish tissue (slough) and the rest of the
scrotum up to the preputium appeared erythematous.
(B) Day 5 postoperative debridement; minimal
sloughing and no erythema at the testes, scrotal skin,
and penis.

groin and perianal region with wet tissue after urination or
defecation. He had no history of trauma, injury, or insect bite,
and had no history of systemic illness or infection, malignan-
cy, or surgery. He was born at term by caesarean delivery with
indication of multiple pregnancy (twins) and transversal posi-
tion from a 39-year-old mother with history of hypertension.
Birth weight was 2900 g.

At the time of admission, he was afebrile, alert, and active, but
was irritable. Vital signs were stable, no sign of dehydration or
respiratory distress. On local examination, two-thirds of the scro-
tal skin was covered by thick, dry, white-grayish tissue (slough),
and the surrounding scrotal skin and preputium appeared ery-
thematous and edematous (Figure 1). Mild edema was noticed

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Hartoyo E. and Felicia F.V.:
MRSA and ESBL necrotizing fasciitis
© Am J Case Rep, 2022; 23: €936915

in the right leg. Other physical examinations were within normal
limits. Laboratory examinations revealed leukocyte count 23 000/
pL and CRP 26.8 mg/dL. Hemoglobin was 10.6 g/dL, serum so-
dium was 134 mEq/L, blood glucose was 80 mg/dL, serum urea
was 15 mg/d|, and creatinine was 0.27 mg/dL. Liver and coagu-
lation functions were normal. Chest and abdominal X-rays were
normal. Blood and urine cultures were negative (no growth).

The patient was given maintenance intravenous (i.v.) fluid and
broad-spectrum antibiotics that covered both aerobic and an-
aerobic organisms. Cefotaxime 50 mg/kg/dose i.v. every 8 h
and Amikacin 20 mg/kg/day i.v. on the first day, continued
with 15 mg/kg/day i.v. Surgical debridement under general
anesthesia was done. Sloughing necrotic tissue was identi-
fied on the lower two-thirds of the scrotal region. All necrot-
ic tissue was excised, thus exposing the unaffected testes.
Wound swabbing, soft-tissue biopsy, and culture-sensitivity
were performed during surgical debridement. Histology exam-
ination of this necrotic tissue showed non-specific granulation
tissue, consistent with Fournier gangrene. The wound swab
showed no growth, but the soft-tissue culture isolated MRSA
and ESBL-K. Based on the sensitivity report, antibiotics were
switched to Tigecycline 2 mg/kg/day i.v. for 10 days and met-
ronidazole loading dose 15 mg/kg/day i.v., continued with 7.5
mg/kg/dose i.v. every 8 h for 7 days. The parents was advised
to perform a decolonization protocol including nasal decolo-
nization with mupirocin twice per day for 10 days plus topical
body decolonization with chlorhexidine for 14 days. Personal
hygiene and wound care were also provided, including regu-
lar bathing and hand washing with soap and water or an al-
cohol-based hand gel, especially after touching infected skin.

Discussion

Necrotizing fasciitis is a severe bacterial infection of soft tissue,
which includes the superficial fascial layers [1]. It is uncommon
in children, especially in those without know risk factors, with
potentially life-threatening complications and increased mor-
tality [2]. Thus, early diagnosis and prompt therapy are impor-
tant to avoid unwanted complications.

Generally, according to microbiological findings, necrotizing
fasciitis can be divided into 2 types. Type I, the most common
type (70-90% of cases), is polymicrobial infection, and type
I, mainly caused by Group A Streptococcus (GAS) and S. au-
reus, is known as monomicrobial infection [15]. Recent stud-
ies concluded that classification of necrotizing fasciitis con-
sists of 4 types (Table 1), with type Il including infection by
Clostridium sp. or Gram-negative bacteria (monomicrobial in-
fections) and type IV is caused by fungal infections [16]. The
annual incidence is estimated to be 0.8 per million [3]. The
overall mortality rate in children, based on studies and several
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Table 1. Classification of necrotizing fasciitis [15,16].

Type Pathogen

| (polymicrobial) Gram-positive cocci
Enterobacteriaceae
Obligate and facultative anaerobes

1l Clostridium sp.
Gram-negative bacteria
Vibrios spp.
Aeromonas hydrophila

\% Candida spp.
Zygomycetes

recent meta-analyses, is reported at 5-25% and 15.4% [3-6]
and may be as high as 59% in neonates [6,17].

Fournier gangrene is a polymicrobial necrotizing fasciitis of the
genital, perineal, and perianal regions [16,18,19]. It can be either
idiopathic (primary) or with predisposing factors (secondary) [17].
It usually develops in children with risk factors, such as trauma, mi-
nor lacerations, diaper rash, insect bites, surgical or invasive pro-
cedure, burns, urethral instrumentation, varicella, systemic illness,
malnutrition, and immunocompromise (eg, cancer, chemothera-
py) [1,2,4,20]. However, many cases occur in otherwise healthy
children [4]. In our case, there was a history of diaper rash that
seemed to be precipitated by the use of topical antifungal and
steroid cream, and later on was aggravated by poor body hygiene.
Previously, poor general hygiene has been has been suggested
to be a predisposing condition in 2 cases —a 10-month-old boy
and a 2-year-old boy — diagnosed with Fournier gangrene [19,21].

Diagnosis primarily depends on clinical findings and remains
a significant challenge because of lack of “toxic” features [20].
Classic local symptoms include severe pain (97%) or tender-
ness, skin rash (73%) or erythema, warm skin, and edema.
Assessing pain in children is often difficult and not as relevant
as in adult patients [1,4]. These symptoms can rapidly spread
and progress, with the presence of bullae, skin ecchymosis, and
tissue necrosis or sloughing, resulting in localized anesthesia
because of superficial nerve damage [2,17]. Soft-tissue crep-
itation can be found and represents gas in the tissue, which
is mainly caused by anaerobic bacteria [1,17]. Systemic signs
of fever and tachycardia are usually present [1,4]. In several
cases, the children mostly presented on admission with de-
hydration, fever, and lethargy [19,21,22]. Complications such
as sepsis, shock, coagulopathy, electrolyte imbalance, respira-
tory failure, renal failure, and multi-organ failure are frequent
and significantly increase mortality [3,19,23].

Definitive diagnosis is obtained by macroscopic surgical find-
ings confirming soft-tissue necrosis [1]. Laboratory findings
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are unspecific. The presence of leukocytosis, coagulopathy, de-
creased sodium level, elevated C-reactive protein, creatinine,
creatinine kinase, and anemia can raise suspicion of NF [1,4,20].
In adults, a validated scoring system called the Laboratory Risk
Indicator for Necrotizing Fasciitis (LRINEC) was used to diag-
nose NF, but its diagnostic value in children is unknown [20,24].

Currently, there is no recommendation of standard imag-
ing studies to diagnose NF in children [4]. Radiologic studies
should not delay the final treatment [1]. X-ray images may
show subcutaneous emphysema. Ultrasound may be useful
to identify gas or fluid collection (differentiating cellulitis and
abscess) [19]. CT and MRI have been used for NF evaluation
in children [4]. Microbiologic studies such as blood, urine, tis-
sue, and wound swab cultures should be done to identify the
causative organisms [1,15].

Management of Fournier gangrene consist of early and aggres-
sive fluid resuscitation, broad-spectrum antibiotics, and imme-
diate surgical debridement [19,20]. As soon as possible, em-
piric antibiotic treatment should be started, covering anaerobic,
Gram-positive, and Gram-negative organisms for 7-14 days [1].
At first, our patient received a combination of third-generation
cephalosporin and aminoglycoside. Antibiotics were switched
to linezolid and metronidazole after the culture and sensitivity
results were known, which revealed MRSA and ESBL-K infec-
tion. Tissue recovery was likely improved by use of organism-
specific therapy. Serial debridement was performed to obtain
viable and clean margins. For MRSA infection, a decolonization
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protocol was followed, including nasal decolonization with
mupirocin twice/day for 5-10 days and topical body decoloni-
zation with a skin antiseptic solution (chlorhexidine) for 5-14
days [25]. A previously published case of Fournier gangrene
reported MRSA as one of the organisms isolated from scrotal
aspirate; the patient was treated with a combination of me-
ropenem, teicoplanin, and clindamycin for 14 days and the
condition significantly improved [26].

Conclusions

A 1-month-old male who developed Fournier gangrene caused
by MRSA and ESBL-K was successfully treated. Early diagno-
sis and prompt treatment including broad-spectrum antibiotic
and surgical debridement are mandatory to avoid life-threat-
ening complications.

Acknowledgements

Special thanks should be given to Dr. Hendra Sutapa, Sp.U,
as our urologist for performing the immediate surgical
debridement.

Declaration of Figures’ Authenticity

All figures submitted have been created by the authors who
confirm that the images are original with no duplication and
have not been previously published in whole or in part.

11. Reich PJ, Boyle MG, Hogan PG, et al. Emergence of community-associ-
ated methicillin-resistant Staphylococcus aureus strains in the Neonatal
Intensive Care Unit: An infection prevention and patient safety challenge.
Clin Microbiol Infect. 2016;22(7):645.e1-645.e8

12. Rawat D, Nair D. Extended-spectrum B-lactamases in gram negative bac-
teria. J Glob Infect Dis. 2010;2(3):263

13. Bedzichowska A, Przekora J, Stapifiska-Syniec A, et al. Frequency of infec-
tions caused by ESBL-producing bacteria in a pediatric ward - single-cen-
ter five-year observation. Arch Med Sci. 2019;15(3):688-93

14. Xu LQ, Zhao XX, Wang PX, et al. Multidisciplinary treatment of a patient
with necrotizing fasciitis caused by Staphylococcus aureus: A case report.
World J Clin Cases. 2019;7(21):3595-602

15. Urbina T, Razazi K, Ourghanlian C, et al. Antibiotics in necrotizing soft tis-
sue infections. Antibiotics. 2021;10(9):1104

16. Misiakos EP, Bagias G, Patapis P, et al. Current concepts in the manage-
ment of necrotizing fasciitis. Front Surg. 2014;1(September):1-10

17. Pandey A, Gangopadhyay AN, Upadhyaya VD. Necrotising fasciitis in chil-
dren and neonates: Current concepts. J Wound Care. 2008;17(1):5-10

18. loannidis O, Kitsikosta L, Tatsis D, et al. Fournier’s gangrene: Lessons learned
from multimodal and multidisciplinary management of perineal necrotiz-
ing fasciitis. Front Surg. 2017;4(July):1-12

19. Pal S, Bains S, Singh V, et al. Fournier’s gangrene in a two year old child :
A case report. ) Clin Diagn Res. 2014;8(8):ND01-2

20. Vandermeulen H, Pernica JM, Roy M, Kam AJ. A 10-year review of necrotiz-

ing fasciitis in the pediatric population: Delays to diagnosis and manage-
ment. Clin Pediatr. 2017;56(7):627-33

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Hartoyo E. and Felicia F.V.:
MRSA and ESBL necrotizing fasciitis
© Am J Case Rep, 2022; 23: €936915

21. Neogi S, Lal Kariholu P, Chatterjee D, et al. Fournier’s gangrene in a pedi- 24. Putnam LR, Richards MK, Sandvall BK, et al. Laboratory evaluation for pe-
atric patient after prolonged neglected diarrhea: A case report. Int ) Case diatric patients with suspected necrotizing soft tissue infections: A case-
Reports Images. 2013;4(2):135 control study. J Pediatr Surg. 2016;51(6):1022-25

22. Singh IKS. Fournier s gangrene in an infant: Is primary surgical repair a bet- 25. Lambert M. IDSA guidelines on the treatment of MRSA infections in adults
ter alternative for management A case report. Pediatr Urol Case Reports. and children. Am Fam Physician. 2011;84(4):455-63
2015;2(6):2015614083 26. Numoto S, Kurahashi H, Azuma Y, et al. Fournier’s gangrene during ACTH

gang| 8

23. Dauger S, Blondé R, Brissaud O, et al. Necrotizing soft — tissue infections therapy. Brain Dev. 2017;39(5):435-38

in Pediatric Intensive Care: A prospective multicenter case — series study.
Crit Care. 2021;25:139

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]

This work is licensed under Creative Common Attribution-
€936915-5 [Web of Science by Clarivate]

NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




