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Background: Ecthyma gangrenosum (EG) is a distinctive cutaneous marker of
Pseudomonas aeruginosa (P. aeruginosa) bacteremia, particularly in
neutropenic hosts. In infants, community-acquired P. aeruginosa infection
can precipitate fulminant septic shock with high mortality, underscoring the
importance of early EG recognition.

Case presentation: We report a 4-month-old ex-preterm girl presenting with
fever, lethargy, and feeding intolerance. Investigations revealed profound
neutropenia (ANC 0.08 x 10%/L), markedly elevated inflammatory markers, and
a violaceous perianal plaque. Within 24 h, the lesion progressed to necrotic
ulceration with septic shock. Blood and wound cultures confirmed P.
aeruginosa. Management included meropenem therapy, continuous renal
replacement for cytokine storm, intravenous immunoglobulin, and urgent
surgical debridement, resulting in clinical stabilization and wound improvement.
Conclusions: EG is an early sentinel sign of community-acquired P. aeruginosa
bacteremia in neutropenic infants. Careful perianal and genital examination is
essential in febrile neutropenia, and prompt initiation of anti-pseudomonal
therapy with timely source control is critical to reduce mortality.

KEYWORDS
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Background

Pseudomonas aeruginosa (P. aeruginosa) is a ubiquitous Gram-negative opportunistic
pathogen with remarkable environmental adaptability. Although harmless to healthy
individuals, it poses a major threat to immunocompromised hosts due to its intrinsic
and acquired antimicrobial resistance (1, 2). Clinically, P. aeruginosa is implicated in a
broad spectrum of infections, including pneumonia, urinary tract infections,
bacteremia, and necrotizing skin lesions, and it is also the predominant pathogen in
burn wound sepsis, hot-tub folliculitis, and otitis externa. In addition, it represents a
leading cause of healthcare-associated infections through colonization of indwelling
medical devices, resulting in ventilator-associated pneumonia and catheter-related
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bloodstream infections. In patients with cystic fibrosis, it remains
the most common cause of chronic pulmonary infection, with
prevalence exceeding 80% in adults (2, 3).

Neutropenia, defined as an absolute neutrophil count (ANC)
below 1.5x 10°/L, is a critical predisposing factor for invasive
bacterial infection. It is categorized as mild (1,000-1,500/uL),
moderate (500-1,000/uL), severe (<500/uL), and very severe
(<200/pL). In infants, the physiological nadir of neutrophils
occurs around the fourth week of life, with a lower reference
limit of 1,000/pL, creating a vulnerable window for fulminant
sepsis (4, 5). This profound neutropenia creates a permissive
environment for fulminant bacterial sepsis.

Ecthyma gangrenosum (EG) is a distinctive cutaneous lesion
that serves as a critical marker of P. aeruginosa infection,
particularly in immunocompromised hosts. It is important to
recognize that EG can manifest in both bacteremic and non-
bacteremic forms (6); the latter typically stems from a primary
localized skin inoculation. The rapid and life-threatening course
of pseudomonal sepsis in susceptible individuals, such as
neutropenic infants, highlights the vital importance of its early
recognition. Accurate diagnosis hinges on distinguishing EG
from other necrotizing skin disorders, notably pyoderma
gangrenosum (PG) and necrotizing fasciitis (7). PG is a rare,
dermatosis with multifactorial

non-infectious neutrophilic

origins—including autoimmune, inflammatory, and
paraneoplastic conditions—and is characterized by painful,
rapidly enlarging ulcers with violaceous, undermined borders. In
contrast, necrotizing fasciitis, a life-threatening soft-tissue
infection often caused by toxin-producing bacteria such as
group A streptococcus, progresses rapidly to fascia necrosis and
is distinguished by severe pain disproportionate to physical
findings (8). It is rapidly fatal without prompt, aggressive
surgical debridement, where time to intervention is the most
Thus,

differentiation among these entities based on clinical features,

critical ~ variable influencing mortality. accurate

pain characteristics, and pathogenesis is essential, as
management strategies differ drastically: EG requires immediate
anti-pseudomonal antibiotics, necrotizing fasciitis mandates
urgent surgery, and PG is treated with immunosuppressants.
Here we report a neutropenic infant with fulminant community-
acquired P. aeruginosa sepsis in whom early recognition of EG

facilitated prompt multidisciplinary intervention.

Case presentation

A 4-month-old ex-preterm girl (gestational age 36 weeks) with
a past history of neonatal jaundice was admitted with a 24-h
history of high-grade fever (peak 39.5°C recurring every 6 h),
lethargy, and poor feeding. On admission, her vital signs

indicated hemodynamic instability with hypotension (84/

Abbreviations

EG, ecthyma gangrenosum; P. aeruginosa, Pseudomonas aeruginosa; ANC,
absolute neutrophil count; PG, pyoderma gangrenosum; PICU, pediatric
intensive care unit.
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58 mmHg) and (30 breaths/min).
examination revealed a violaceous indurated plaque in the

tachypnea Physical
perianal region (1.5cmx1.5cm, Figure 1A) surrounded by
erythema, highly suggestive of EG. The perianal lesion was not
associated with significant pain upon initial examination. Initial
laboratory investigations demonstrated profound neutropenia
(absolute neutrophil count 0.08x10°/L), leukopenia (WBC
1.2x 10°/L), markedly elevated inflammatory markers [C-
reactive protein 146 mg/L; procalcitonin 11.57 ng/mL], and mild
coagulopathy [prothrombin time 16.8s, INR 1.48, activated
partial thromboplastin time 51 s]. Cerebrospinal fluid analysis
and immunological screening were unremarkable, excluding
meningitis and primary immunodeficiency.

Despite prompt initiation of empiric broad-spectrum
rapidly within 24 h,
progressing to septic shock with worsening hypotension and

antibiotics, the patient deteriorated
lesion evolution to a necrotic ulcer with black eschar formation
(Figure 1B). This abrupt clinical decline necessitated transfer to
(PICU),

multidisciplinary approach was urgently adopted. Susceptibility-

the pediatric intensive care unit where a
guided anti-pseudomonal therapy with meropenem (20 mg/kg,
q8h) was administered over a 15-day course, supplemented by
additional agents such as cefoperazone/sulbactam and isepamicin
to enhance coverage amid the patient’s refractory course. Due to
the lesion’s rapid necrosis and systemic deterioration, urgent
surgical debridement with diverting loop colostomy was
performed on the third day of hospitalization—a critical
intervention for source control. The management was further
complicated by a cytokine storm, necessitating continuous renal
replacement therapy and plasma exchange, and a deep vein
thrombosis requiring anticoagulation due to the right lower
extremity. Immunomodulation with intravenous immunoglobulin
due to profound neutropenia and septic shock, and prolonged
mechanical ventilation for nearly two weeks were integral to
stabilization (Figure 2). Emergent surgical debridement of
necrotic tissue was performed to achieve source control (Figure 3).

Blood and wound cultures subsequently confirmed P. aeruginosa
infection, sensitive to multiple anti-pseudomonal agents.
Histopathology of the surgical specimen showed epidermal
detachment, dermal necrosis with a dense acute inflammatory
infiltrate, and numerous bacilli, findings characteristic of ecthyma
gangrenosum. We noted the absence of significant family history,
genetic disorders, or psychosocial factors that could predispose to
infection, based on further history-taking and the results of whole-
exome sequencing which excluded an underlying primary
immunodeficiency. Diagnostically, the case was challenging due to
the patient’s non-response to initial empiric therapy and the
evolution of a paradoxical clinical course. The improvement in
fever was offset by the onset of shock and the alarming
progression of the perianal lesion, which advanced to full-thickness
This

multidisciplinary reevaluation, culminating in the recognition of

necrosis within hours. critical juncture necessitated

ecthyma gangrenosum as the wunderlying pathology and
highlighting the challenge of diagnosing this condition amidst a
rapidly unfolding septic picture. With combined antimicrobial

therapy, immunomodulation, intensive organ support, and surgical
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FIGURE 1

full-thickness ulceration.

Rapid progression of ecthyma gangrenosum in a neutropenic infant with Pseudomonas aeruginosa sepsis. (A) Initial presentation: a well-demarcated
violaceous plaque (1.5 cm x 1.5 cm) with surrounding erythema. (B) 24 h later: progression to a violaceous-black eschar with central necrosis and

Initial Presentation Acute Deterioration Intensive Care Interventions Recovery & Long-term Follow-up
Discharge -
Day 0 (Admission) Within 24 hours Day 1 (PICU Day 3 Following 2 weeks ‘Next Year Final Outcome ‘
Transfer)
Rapid progression to Targeted antibiotics Emergent surgical Reconstructive Immune
septic shock (Meropenem) debridement surgeries reconstitution
Lesion evolves into Continuous renal Diverting loop (Skin grafting, stoma No recurrence of
necrotic ulcer replacement colostomy closure) infection
with black eschar therapy (CRRT) performed . Residual scarring
Intravenous - 1 only
H ' immunoglobulin H H .
] : () | . [ |
v v v v v v v
FIGURE 2
Timeline of clinical course, interventions, and outcomes.
management, the patient’s condition gradually stabilized. final follow-up, the patient exhibited no recurrence of infection

Defervescence was achieved, inflammatory markers normalized,
and the cutaneous lesions demonstrated progressive healing under
regular wound care.

At discharge, the patient’s hematological and immunological
parameters had normalized. Following discharge, she underwent
a series of reconstructive procedures, including skin grafting at a
burn center and, the following year, a complex abdominal
surgery to reverse the colostomy and address adhesions. On
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and displayed normal immune function, with only residual
scarring in the left gluteal and posterior thigh region as a sequela.

Discussion and conclusions

This case highlights the fulminant nature of community-
acquired P. aeruginosa sepsis in a previously healthy neutropenic
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FIGURE 3

Postoperative follow-up demonstrating satisfactory wound healing.

Surgical debridement and postoperative wound healing. (A) Intraoperative view showing extensive soft tissue necrosis in the gluteal region. (B)

infant. The progression from fever to hemodynamic collapse
within 18 h illustrates the high virulence of this pathogen in
immunocompromised hosts, consistent with reported mortality
exceeding 30% in neutropenic patients (9, 10). The perianal
manifestation of EG was a critical diagnostic clue of
disseminated infection. EG represents hematogenous bacterial
and adventitia,
thrombosis, and

(11-13). Its rapid onset and violaceous border often precede

invasion of vascular media leading to

ischemic necrosis, cutaneous ulceration
systemic collapse, offering a narrow but vital diagnostic window.
Key differential diagnoses include pyoderma gangrenosum,
necrotizing fasciitis, and disseminated fungal infections.

Our case underscores the importance of differentiating EG
other

particularly necrotizing fasciitis, as both can affect the perianal

from rapidly —progressive necrotizing conditions,
region and advance swiftly to tissue necrosis. The distinction,
however, is critical as their management diverges fundamentally.
the characteristic pain:
typically presents with
disproportionate pain as an early hallmark due to rapid nerve

involvement (10), whereas the initial lesion of EG is typically

A key differentiating feature is

necrotizing  fasciitis severe, often

painless, as observed in our patient. Histopathological findings
provide definitive differentiation. A punch biopsy in our case
confirmed EG,
neutrophilic infiltration with central necrosis (14). which reflects

revealing perivascular hemorrhage and
hematogenous bacterial invasion and vascular thrombosis. In
contrast, necrotizing fasciitis is characterized histologically by
widespread necrosis of the superficial fascia and subcutaneous
tissue with obliterative vasculitis, a dense neutrophilic infiltrate,
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and positive Gram staining (10). Recognizing these distinct

clinical and pathological features is essential to guide
appropriate life-saving therapy—immediate surgical debridement
for necrotizing fasciitis vs. urgent anti-pseudomonal antibiotics
and targeted debridement for EG.

Therapeutically, this case underscores the dual challenge of host
immunosuppression and rising antimicrobial resistance. While our
isolate remained susceptible to conventional agents, surveillance
from Shanghai has reported imipenem and meropenem resistance
rates of 34.1% and 15.8%, respectively, among isolates from febrile
neutropenic patients (3). This resistance profile frequently results
from chromosomal mutation-mediated overexpression of efflux
pumps, production of carbapenemases (particularly metallo-f-
(15).

neutropenia (ANC <0.1 x 10°/L) observed in our patient represents

lactamases), and permeability defects The profound
an independent predictor of mortality, necessitating aggressive
supportive measures including granulocyte colony-stimulating
factor administration and consideration of granulocyte
transfusions in refractory cases (5, 15). Additionally, the emerging
role of novel B-lactam/B-lactamase inhibitor combinations such as
ceftolozane-tazobactam and ceftazidime-avibactam for multidrug-
resistant strains warrants consideration in areas with high
resistance prevalence.

Optimal management requires coordinated multidisciplinary
intervention encompassing infectious diseases, critical care,
pediatric surgery, and hematology expertise. Early surgical
debridement remains paramount for source control, as
devitalized tissue provides a sanctuary for bacterial proliferation

and impedes antibiotic penetration (11, 14). Our experience
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that should be
immediately upon EG recognition, with urgent debridement of

reinforces surgical consultation obtained
necrotic tissue significantly improving survival outcomes. The
pharmacological approach must include combination therapy
utilizing an anti-pseudomonal P-lactam with either an
aminoglycoside or fluoroquinolone until susceptibility patterns
are established, with subsequent de-escalation based on culture
results. This case illustrates how prompt recognition of
pathognomonic dermatological findings, combined with rapid
initiation of targeted antimicrobial therapy, intensive supportive
care, and surgical intervention, can significantly improve

survival in invasive pseudomonal disease.
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