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ABSTRACT
Ecthyma gangrenosum is a cutaneous manifestation of systemic infection caused predominantly by Pseudomonas
aeruginosa. We report a case of ecthyma gangrenosum in a child caused by P. aeruginosa who had been previously
unsuccessfully treated with systemic antibiotics. A four years old boy presented with the complaints of fever and ulcers
on the trunk and extremities. He had been initiated on systemic antibiotics without sending or awaiting reports of
blood and skin swab culture and sensitivity. The swab samples taken from the ulcers revealed growth of P. aeruginosa.
He was then started on antipseudomonal intravenous antibiotics which eventually led to full recovery. Injudicious use
of systemic antibiotics can lead to colonization and infection by opportunistic organisms such as P. aeruginosa. The
use of antibiotics has to be based on reports of culture and sensitivity.
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INTRODUCTION
Ecthyma gangrenosum is a type of cutaneous lesion
usually caused by Pseudomonas aeruginosa [1].
Although previously thought to occur primarily due to
P. aeruginosa infection, newer studies [2] have revealed
the condition to be caused by other bacteria [3,4] and
fungi [5,6] too. The lesion starts as an erythematous
papule, which slowly evolves to form a haemorrhagic
blister, which then deroofs to reveal a characteristic
ulcer with dark necrotic eschar and surrounding
erythema [1]. We present a report of a four year old boy
with ecthyma gangrenosum secondary to P. aeruginosa
and Staphylococcus aureus infections, which resolved
after a triple combination of intravenous antibiotics.

CASE REPORT
A four years old boy presented to the paediatric
emergency with the complaints of fever and ulcers
on trunk and extremities for 10 days. The patient was
apparently well 10 days back, when he developed fever.
On the same day as the onset of fever, he developed a

small (pea sized) fluid filled lesion on the dorsum of
his right hand. It was painful and associated with raised
temperature. In the next three days, similar lesions
developed on the trunk and bilateral upper and lower
extremities. The fluid filled lesions ruptured in the
next two to three days leaving a deep ulcer with dark
underlying base and redness in the skin surrounding
the ulcers.
He was taken to a subhealth post the next day and
was given topical framycetin and oral flucloxacillin
by a community health worker. However, there was
no improvement in the appearance of the lesions
and was further complicated by appearance of similar
lesions on other body sites. After 5 days, he was taken
to a pharmacy, where he was started on vancomycin
intravenously and topical application of fusidic acid
empirically. The therapy was continued for 3 days
without any improvement after which the family
members of the patient decided to visit our hospital.
His temperature at the time of admission was 101°F,
heart rate138 beats per minute, respiratory rate 24 per
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minute and blood pressure was 100/70 mm Hg with
pallor noted on lower palpebral conjunctiva. His
systemic examination did not reveal any abnormalities.
His cutaneous examination revealed multiple circular
small to large deep ulcers ranging from 1 cm X 1cm to
4 cm X 4 cm on the trunk (Figure 1) and extremities
(Figure 2) with black necrotic eschar, purulent exudates
and erythema in surrounding skin.
Based on the history and clinical appearance of the
lesions, a provisional diagnosis of ecthyma gangrenosum
was made.
His baseline haematological and biochemistry
investigations revealed the following findings:
• Total leukocyte count – 27,700/mm3
• Differential leukocyte count – Neutrophils 78%,
Lymphocytes 20%, Monocytes 2%
• ESR – 50 mm in 1st hour.

• CRP – Positive.
• Biochemical parameters were within normal limits
• Blood culture and sensitivity and swab culture and
sensitivity were sent.
The treatments initiated at the time were injection
cloxacillin 250 mg IV QID, syrup paracetamol
(125 mg/5 ml) 6 ml QID, daily dressing with potassium
permanganate 1:10,000 diluted solution and application
of mupirocin ointment twice daily.
Three days later, his condition had not improved. His
blood culture did not reveal growth of any organism while
the skin swab revealed isolation of Staphylococcus aureus
sensitive to Tigecycline, Doxycycline, Clindamycin,
Vancomycin and Chloramphenicol while resistant to
Cloxacillin, Cefadroxil, Erythromycin, Ciprofloxacin,
Levofloxacin and Amoxycillin.
In light of the swab culture and sensitivity report,
cloxacillin was stopped and Injection Vancomycin
100 mg IV QID was initiated, and haematology,
biochemistry and swab culture and sensitivity were
repeated.
Three days later, his condition improved marginally and
the repeated culture revealed isolation of Pseudomonas
aeruginosa sensitive to Amikacin, Tazobactam +
Piperacillin, Polymyxin B but resistant to Ciprofloxacin,
Levofloxacin, Gentamicin.

Fig. 1: Deep seated ulcers with black necrotic eschar and surrounding
erythema on the trunk.

His diagnosis was revised as swab culture revealed
the growth of Pseudomonas aeruginosa. He was
subsequently put on injection Amikacin 150 mg IV
OD and injection Tazobactam+Piperacillin 1 g IV
TDS. The topical therapy was changed to a triple
combination of Neomycin, Polymyxin B and Bacitracin.
Three days later, there was marked improvement in
his symptoms with resolution of fever and associated
improvement in the appearance of cutaneous lesions
(Figure 3). The repeated swab culture revealed growth
of Candida species other than Candida albicans.

Fig. 2: Similar ulcers on the lower extremities.
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The same treatment was continued for another 7 days
during which time the lesions had started to heal
with absence of exudates and black necrotic eschar.
He was discharged on the 10th day with all systemic
medications stopped and was advised dressing of the
healing wounds twice daily at home with normal saline
followed by application of triple combination antibiotic
(Neomycin/Polymyxin B/Bacitracin) ointment till full
resolution.
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However, the degree of clinical improvement while on
vancomycin was not appreciable.

Fig. 3: Appearance of lesions while on treatment.

DISCUSSION
Ecthyma gangrenosum is one of the cutaneous
manifestations of severe systemic Pseudomonas
infection [1]. Previously, ecthyma gangrenosum was
assumed to be caused solely by P. aeruginosa and that
too only in the immunocompromised patients [2].
However, the paradigm has slowly changed in the
last 40 years. Ecthyma gangrenosum like lesions have
been known to be caused by other bacteria including
Escherichia coli [3], Klebsiella pneumoniae [4] and
Pseudomonas stutzeri [5]. The fungi known to cause these
characteristic lesions include Candida [6], Fusarium [7],
Mucor [8], Scytalidium [9] and Metarhizium [10].

The isolation of P. aeruginosa from the second swab
site three days after the detection of S. aureus can be
explained in two different ways. The first is co-infection
by Pseudomonas aeruginosa with S. aureus, with the
characteristic ulcers being a feature of Pseudomonas
infection. Another theory is the secondary colonization
of the ulcer bed by Pseudomonas after removal of the
Gram positive organisms by first systemic cloxacillin and
then by systemic vancomycin. This is especially relevant
in Nepal where systemic antibiotics are available over
the counter resulting in their indiscriminate use.
The combination of two systemic agents is recommended
for pseudomonal infection, because of higher rate of
morbidity and mortality associated with this infection.
As the combination of tazobactam-piperallicin and
amikacin shows the greater synergy [15], the two
agents were systemically administered in our patient.
The reports of the wound swab culture and sensitivity
also showed the organism to be susceptible to both
the agents. Similarly, the use of topical antibiotic
combination of neomycin/bacitracin/polymyxin B was
also guided by the results of wound swab culture and
sensitivity.

CONCLUSION

The condition can occur with [11] or without
bacteraemia [12] in both immunocompetent [13] and
immunocompromised individuals [14]. The diagnosis
is based on the appearance of characteristic deep ulcers
with dark necrotic eschar on the base and erythema
in the surrounding skin associated with a picture of
leukocytosis or leukopenia in the total and differential
blood count, isolation of the causative organisms
in blood or wound culture and improvement of the
condition after institution of systemic antibiotics or
antifungals based on the culture and sensitivity reports.

Ecthyma gangrenosum is usually caused by infection
with Pseudomonas aeruginosa. However, similar lesions
were caused in our patient by co-infection with
Staphylococcus aureus and P. aeruginosa. Pseudomonal
colonization and infection can occur after systemic
treatment for Gram positive organisms. The treatment
approach has to be based on the results of blood and
wound swab culture and sensitivity. A combination of
systemic vancomycin for S. aureus infection, amikacin
and piperacillin-tazobactam for P. aeruginosa infection
was effective in treating the deep ulcers of ecthyma
gangrenosum.

The difficulty in our case lay in the isolation of two
different organisms, S. aureus and P. aeruginosa
from two distinct sites. Our patient had already
been initiated on vancomycin at another centre but
had not improved while on vancomycin. As the first
swab culture revealed growth of S. aureus sensitive to
vancomycin, our patient was re-started on vancomycin.

Injudicious use of systemic antibiotics can lead to
colonization and infection by other organisms. This
is especially relevant in Nepal where administration
of systemic antibiotics do not require prescription by
health care providers. Stricter laws preventing over the
counter sale of systemic antibiotics may help curtail
these problems.
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