Jlm ‘ THE JOURNAL OF INFECTION
IN DEVELOPING COUNTRIES
Case Report

A fatal case of Ecthyma Gangrenosum in a critically ill and
immunocompromised patient

Marija Tomanovic', Vesna Reljic'?, Jelena Peric'?, Dubravka Zivanovic'-

1 Clinic of Dermatology and Venereology, University clinical center of Serbia, Belgrade, Serbia
2 School of medicine, University of Belgrade, Belgrade, Serbia

Abstract

Introduction: This brief picture-oriented case report focuses on typical skin lesions in a patient who developed Ecthyma gangrenosum and
pseudomonal sepsis after extensive immunosuppressive therapy for Pemphigus vulgaris.

Case presentation: The patient was immunosuppressed with high doses of glucocorticoids and azathioprine; the follow-up after the treatment
was not carried out well due to the pandemic conditions and because the patient herself got a Covid infection, which resulted in the development
of pseudomonal sepsis and Ecthyma gangrenosum. The outcome was fatal despite extensive broad-spectrum antibiotic therapy, plasmapheresis,
and intravenous immunoglobulins.

Conclusions: Infections with Pseudomonas aeruginosa have become a real concern in hospital-acquired infections, especially in critically ill

and immunocompromised patients, because of multi-drug resistance in the first place.
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Introduction

Ecthyma gangrenosum (EQG) is a rare and often life-
threatening opportunistic infection that requires urgent
treatment. EG causes localized skin and subcutaneous
fat tissue necrosis, leading to multiple ulcerations
surrounded by local hyperemia. Two types of EG have
been described: the classical one (with bacteremia) -
secondary to hematogenous spread - and the localized
one or the non-septicemic form, in which the lesions are
located at the site of inoculation of the organism into
the skin [1]. The most commonly affected are
immunosuppressed and immunocompromised patients
[2]. The prognosis is poor, especially in individuals
with underlying immunodeficiency. The
immunocompromised patients who develop EG lesions
without bacteremia reportedly have a better prognosis
[3]. EG requires urgent intervention as it is associated
with a high mortality rate, estimated to range from 38%
to 77%, even with an appropriate treatment [4]. If the
diagnosis is suspected, prompt empiric coverage with
dual antipseudomonal antibiotics is recommended until
the causative organism(s) is isolated, especially in
patients with risk factors.

Case presentation

We present a fatal case of Ecthyma gangrenosum in
a 26-year-old Caucasian female with a previously
diagnosed autoimmune blistering disease Pemphigus
vulgaris (PV). On admission, typical lesions for PV -
multiple erosions covered with crusts on the scalp, face,
and trunk - were present (Figures 1 A and B). Before
admission, the patient had already been treated with
prednisone (1 mg/kg p.d), and azathioprine (1.67 mg/kg
p.d), which were continued. A systemic antibiotic
therapy was also initiated according to the antibiogram
findings of erosion swabs (Pseudomonas aeruginosa
and Staphylococcus aureus were isolated). The control
bacteriological swabs were sterile, so pulse
glucocorticoid therapy was initiated (Dexamethasone
1.5 mg/kg for three consecutive days). An immediate
therapeutic response was achieved, and the
epithelization of erosions started a few days later
(Figures 1C and 1D), but the patient was discharged at
her request.

Seven days later, she returned in a severely
deteriorated condition (Figure 2A). Pseudomonas
aeruginosa was detected in bacteriological swabs;
moxifloxacin was introduced.
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Figure 1. A and B: multiple erosions covered with crusts on the face, on admission; B and C: epithelization of the lesions after the first
cycle of the pulse glucocorticoid therapy.
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After taking sterile control bacteriological swabs, a
second cycle of pulse therapy was administered, but a
few days later, the patient was positive for the SARS-
CoV-2 infection on a real-time PCR test. The
azathioprine was discontinued, and the patient was
discharged and referred to a COVID hospital. Two
weeks later, she returned to our department in a severe
condition, febrile, with high inflammation markers
(CRP 502.7 mg/mL, D dimer 3.79 mg/L, PCT 20
ng/mL, Ferritin 1868 ug/L); no neutropenia was
recorded. More extensive erosions covered with crusts
were clinically present (Figures 2 B and C). Soon upon
admission, hemorrhagic blisters and necrotic ulcers on
the head, neck, trunk, and limbs occurred (Figures 3 A
and B).

Several bacteriological swabs (three times per
week) and hemocultures were taken during the hospital
stay, all showing Pseudomonas aeruginosa (PA). First,
a multidrug-resistant (MDR) PA and then in the further
course an extensively drug-resistant (XDR) PA
(sensitive only to colistin) were isolated. Due to high
levels of D dimer, a thoracal computerized tomography
(CT) and CDS of lower extremities were performed;
multiple thrombi in the lungs and femoral arteries were
detected, despite the LMWH therapy.

Plasmapheresis was performed and intravenous
immunoglobulins ~ were  administrated  (before
diagnosing thrombotic masses); transfusions, albumin,
and electrolyte recoupment, as well as the extensive
antibiotic therapy, were all administered according to
the antibiogram findings, including polymyxins,
glycopeptides, and carbapenems. Unfortunately, new
lesions suggestive of EG occurred on the face, trunk,
extremities, and perineal area. The existing erosions
deepened, forming extensive ulcers (Figures 3C and
3D). As the last hemoculture was positive on Candida
krusei, Diflucan and Amphotericin B were also
introduced. Despite all treatments, the outcome was
fatal.

Discussion

Ecthyma gangrenosum is a rare, life-threatening
skin infection clinically presented as hemorrhagic
blisters and gunmetal-gray-infracted macules/papules
rapidly evolving into necrotic ulcers with an
erythematous halo [5]. The lesions may be multiple or
solitary, followed by systemic signs and symptoms
indicative of sepsis (high body temperature, malaise,
hypotension). The predilection sites are the
gluteal/perineal area (57%), extremities (30%), trunk
(6%), and face (6%); the disease was present in all these
areas in our patient [2]. It affects both genders equally
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with no age predilection. 62% to 75% of affected
individuals have an underlying immunodeficiency, but
there are also reported cases in otherwise healthy
patients [6]. The most frequent etiological factor is
Pseudomonas aeruginosa (PA), but it can be caused by
other bacteria, fungi, and viruses [7,8]. Some authors
suggest the term “Ecthyma gangrenosum-like” lesions
for those not caused by PA [2]. The form of EG with
bacteremia is more common; it is considered septic
vasculitis and is often complicated by a septic shock,
which is why prompt and aggressive treatment is

required [9].

Besides  immunosuppressive  therapy, the
predisposing factors for developing EG are
neutropenia, multiple myeloma, leukemia,

malnutrition, diabetes mellitus, and extensive burns
[10]. Our patient did not have neutropenia but was
immunosuppressed due to previous and ongoing
treatment for an autoimmune blistering disorder (PV).
In addition, a previous COVID-19 infection also led to
an immunological impairment.

Based on clinical findings, the treatment should be
initiated immediately without waiting for blood culture
reports [11]. In addition, one should start the empiric
dual antibiotic anti-pseudomonal therapy as soon as
possible. Traditionally, PA is one of a few bacterial
pathogens for which a combination therapy is routinely
considered. Two commonly cited reasons are the
potential for synergistic efficacy and the potential to
reduce the emergence of resistance [12]. Eight
categories of antibiotics are mainly used to treat PA
infections, including aminoglycosides, carbapenems,
cephalosporins, fluoroquinolones, penicillin with [3-
lactamase inhibitors in combination with clavulanic
acid or tazobactam, monobactams, Fosfomycin, and
polymyxins [12].

The mortality of patients with Ecthyma
gangrenosum and pseudomonal sepsis ranges from 20%
to 77%, while in the absence of sepsis, it is 8% [9]. The
major problem leading to high mortality lies in the rapid
and ongoing spread of drug-resistant strains (MDR and
XDR or pan-drug-resistant (PDR) [12,13]. Therefore,
many approaches to developing novel anti-infectives
are currently being pursued. The resistance to
cephalosporins and fluoroquinolones has led to an
increased usage of carbapenems, with the consequent
rapid emergence of carbapenem-resistant species
[13,14]. The shortage of effective antibiotics against
MDR Gram-negative strains and the increased risk of
toxicity in frail patients make optimal therapy
extremely complicated.
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In the presented case, it is difficult to assess whether
and to what extent Pemphigus itself contributed to the
development of EG. The  patient  was
immunosuppressed with high doses of glucocorticoids
and azathioprine, and the follow-up after the treatment
was not carried out adequately due to the COVID-19
pandemic. Despite the early treatment and combination
of multiple antibiotic therapy, the outcome was fatal.

We can speculate that thrombotic masses in our
patient’s lungs and femoral arteria can result from
pseudomonas bacteriemia and the formation of septic
emboli, but also thrombosis due to the previous
COVID-19 infection. Unfortunately, a biopsy was not
performed.

Conclusions

Infections with Pseudomonas aeruginosa have
become a real concern in hospital-acquired infections,
especially in critically ill and immunocompromised
patients. One of the significant outcome factors is the
delayed administration of appropriate antibiotics and
the possible occurrence of resistant strains. Therefore,
timely administration of adequate antibiotic therapy is
crucial for survival in these patients.
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