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Abstract

Background: Ecthyma gangrenosum (EG) is a cutaneous infectious disease characterized by eschar-like skin ulcers
typically caused by Pseudomonas aeruginosa. Here, we report a case of relapsing EG in a patient who had returned
from a trip to Colombia, thus establishing EG as an important differential diagnosis of tropical diseases, and
demonstrating that even long-term antibiotic treatment can result in only partial remission of EG.

Case presentation: A 77-year-old man with underlying chronic lymphocytic leukemia (CLL) on ibrutinib treatment
was admitted because of a superinfected mosquito bite on the left ear and multiple partially necrotic skin lesions
disseminated all over the entire body five days after returning from a trip to Colombia. The initial clinical suspicion
of a tropical disease (leishmaniosis, systemic mycosis, or others) could not be confirmed. During the diagnostic
workup, microbiological cultures of the skin biopsies and bronchoalveolar lavage revealed Pseudomonas aeruginosa,
leading to a diagnosis of EG. Initial antibiotic treatment resulted in partial remission. However, the patient had to be
re-admitted due to a relapse 3—-4 weeks after the first episode. Finally, the patient was successfully treated with a
combined approach consisting of antibiotics, recurrent surgical incisions, and administration of immunoglobulins.

Conclusions: In conclusion, EG should be considered as a differential diagnosis in immunosuppressed patients
presenting with eschar-like skin ulcers. A combined treatment approach seems to be the best choice to achieve
clinical cure and avoid relapse.
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Background

Ecthyma gangrenosum (EG) is a rare infectious disease
of the skin mainly caused by Pseudomonas aeruginosa
(P. aeruginosa) [1]. In the majority of the cases, EG de-
velops in immunocompromised patients, such as pa-
tients with hematologic neoplasia, immunodeficiency
syndromes, and patients receiving chemotherapy or im-
munosuppressive therapy [1-4]. Clinical manifestations
of EG characteristically begin with erythematous skin le-
sions, which subsequently proceed to hemorrhagic bul-
lae with necrotic areas or central black eschars, often
surrounded by an erythematous halo [1-3, 5, 6].
Cultures of the skin lesions typically reveal P. aerugi-
nosa, although co-detection of other bacteria or fungi is
possible, and it is acknowledged that P. aeruginosa is not
the only etiological agent of EG [1, 7]. Treatment of EG
consists of antimicrobials and surgical debridement. The
treatment must be started in a timely manner upon
diagnosis and adjusted according to the antibiotic sus-
ceptibility tests of the etiological pathogens, as accom-
panying bacteremia is associated with poor prognosis [1,
2]. On this basis, we present a case of relapsing EG in a
non-neutropenic patient with chronic lymphocytic
leukemia (CLL).

Case presentation

A 77-year-old Caucasian man presented with a livid dis-
coloration of the left ear, which had first appeared about
five days prior to the patient’s flight home from
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Colombia, where he had spent a two-week vacation, in-
cluding a stay of several days on a banana plantation in
the department of Cundinamarca. The patient remem-
bered a mosquito bite to his left ear during his stay in
Colombia. Since his return, he had been experiencing in-
creasing weakness and shortness of breath. The patient
had been diagnosed with CLL four years earlier and was
currently on ibrutinib therapy. Upon presentation, the
patient was in a stable cardiorespiratory state (blood
pressure 139/75 mmHg [18.5/10.0 kPa]), heart rate was
92 beats per minute, body temperature was 36.6°C
(309.8 K), and peripheral oxygen saturation (SpO,) was
100% with 2 L of oxygen. Physical examination showed a
lividly discolored area on the left ear (Fig. 1a) and several
erythematous, elevated, nodule-like skin lesions dissemi-
nated on the torso and extremities (Fig. 1b, including an
eschar-like necrotic skin lesion on the right forearm.
CLL treatment with ibrutinib was discontinued. Labora-
tory tests demonstrated abnormal serum electrolytes (so-
dium 132 mmol/L, potassium 3.2 mmol/L), acute renal
insufficiency (serum creatinine 2.6 mg/dL [229.8 umol/
L], blood urea nitrogen 37 mg/dL [6.2 mmol/L]), mild
anemia (hemoglobin, 13.2 g/dL [8.20 mmol/L]), meta-
bolic acidosis (pH 7.353, HCO3 17.6 mmol/L, lactate 3.9
mmol/L), and elevated C-reactive protein (CRP, 29.5
mg/dL [2809.5 mmol/L]). The leukocyte count was
within the normal range with a relative increase in
monocytes (leukocytes 5.04 G/L with 35% neutrophils,
31% lymphocytes, and 25% monocytes). A chest
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computed tomography (CT) scan revealed bilateral pul-
monary lesions (Fig. 1c). Given the patient’s recent travel
history and the eschar-like presentation of some of the
lesions, a tropical disease was suspected. Skin biopsies
were obtained from the right ear and right forearm after
starting antimicrobial treatment with piperacillin/tazo-
bactam (4.5g tid) in combination with liposomal
amphotericin B (400 mg/day) and doxycycline (100 mg
bid) to provide empiric coverage against leishmania, en-
demic mycosis such as histoplasmosis, and atypical bac-
terial infections such as rickettsiosis. Within 24 h of the
biopsy, the patient’s condition rapidly deteriorated. He
developed further skin lesions as well as a rapidly pro-
gressive phlegmon starting from the biopsy site on the
right forearm. The patient was transferred to the inten-
sive care unit (ICU) due to septic shock and required
high-dose catecholamine therapy (maximum dosis dur-
ing shock: 600 pug/h norepinephrine and 1400 pg/h epi-
nephrine) along with mechanical ventilation. Antibiotic
therapy was escalated to imipenem, doxycycline, and
amphotericin B. Surgical excision was performed on the
progressively inflamed area on the right arm (Fig. 1d).
Histological evaluation showed an acute phlegmonous
infection with necrosis (Fig. 2). Blood cultures remained
sterile. The skin specimens were tested for chagas, babe-
sia, leishmania, endemic mycosis, tuberculosis, crypto-
coccosis, and rickettsia, but yielded negative results.
Finally, microbiological cultures of the necrotic area on
the patient’s ear, right forearm, and bronchoalveolar lav-
age (BAL) revealed the growth of P. aeruginosa, with
comparable antibiotic susceptibility testing results show-
ing susceptibility to piperacillin, ceftazidime, cefepime,
carbapenems, aztreonam, and aminoglycosides. Thus, a
diagnosis of Ecthyma gangrenosum was established.
After 8 days of antibiotic treatment and almost daily sur-
gical debridement of the right arm, the patient’s clinical
condition significantly improved while the microbio-
logical cultures remained sterile. Liposomal amphoteri-
cin B and doxycycline were stopped, and treatment with
piperacillin (4g tid) was continued. Surgical debride-
ment was not performed for skin lesions apart from
those on the right arm because these nodules either dis-
appeared or significantly decreased in size, and the sys-
temic inflammatory markers (CRP) also normalized with
antimicrobial treatment. Finally, antimicrobial treatment
was discontinued 50 days after the patient’s initial pres-
entation, and he was transferred to a rehabilitation facil-
ity (Fig. 3).

Three and a half weeks after discontinuation of the
antibiotic therapy, the patient presented again to the
emergency department (ED) with an elevated CRP and
recurrence of the skin lesions on the extremities and
torso. Physical examination showed red bullous skin le-
sions with a liquid interior, some of which again
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Fig. 2 Hematoxylin and eosin (H&E) stained tissue section of the
right forearm showing acute phlegmonous inflammation

displayed a central black eschar (Fig. 1e). Wound swabs
demonstrated growth of P. aeruginosa, and susceptibility
testing revealed unchanged susceptibility patterns. Anti-
biotic treatment with high-dose piperacillin (4 g qid) was
initiated and one week later, aztreonam (2g bid) was
added due to the persistent growth of P. aeruginosa in
follow-up wound swab cultures, and because the patient
had contraindications to aminoglycoside therapy (pre-
existing hearing impairment). Recurrent surgical inci-
sions of all the remaining skin lesions were performed.
Although the serum IgG and IgM levels were within the
normal range, impaired functionality of immunoglobu-
lins (Ig) was assumed due to the underlying CLL [8, 9],
and a total of 30g Ig were administered intravenously
once on day 90. Eventually, no bacterial growth was de-
tected in repeat wound swabs and no new skin lesions
were observed (Fig. 3) after 23 days of treatment with pi-
peracillin and 15days of simultaneous treatment with
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aztreonam. Antibiotic treatment was well tolerated by
the patient. The patient was released from the hospital
and given ciprofloxacin 750 mg bid for another seven
days. Clinical follow-up examination four months after
the discontinuation of antibiotic treatment revealed nor-
mal inflammation markers and no further skin lesions.

Discussion and conclusions

In summary, we have reported a case of recurrent EG in
a patient with CLL. Due to the patient’s recent travel
history, a tropical disease was suspected initially; how-
ever, extensive testing for tropical diseases remained
negative and wound swabs finally revealed P. aeruginosa.
It has been reported that EG mainly occurs in immuno-
compromised, typically neutropenic patients [2]. Inter-
estingly, this patient showed normal and even elevated
leukocyte counts with regular neutrophil percentages
during the development of the EG lesions, and the
serum IgG and IgM levels were also within the normal
range. However, we believe that his leukocyte functions
and/or humoral immune response might have been im-
paired due to the treatment with the tyrosine kinase in-
hibitor ibrutinib and the underlying chronic leukemia. It
is well known that CLL increases the risk for a range of

infectious diseases, especially with encapsulated bacteria
like Haemophilus influenzae [10]. Depending on the
therapeutic regime and accompanying immunosuppres-
sion, further bacterial, fungal and viral infections have
been reported [10, 11]. Ibrutinib therapy has been asso-
ciated with a wide variety of opportunistic infections: in-
vasive fungal diseases (e.g. CNS and pulmonary
candidosis and aspergillosis, extrapulmonary Preumocys-
tis jirovecii infection and disseminated Cryptococcus neo-
formans infection), severe invasive bacterial infections
caused by a plethora of different pathogens (e.g.
staphylococci, streptococci, mycobacteria, nocardia, lis-
teria) and, more rarely, viral infections like cytomegalo-
virus infection. However, to the best of our knowledge,
this is the first case report on EG related to ibrutinib
treatment. In order to prevent the recurrence of EG, and
since the patient’s leukemia was well-controlled, ibruti-
nib treatment was discontinued.

The primary lesion upon presentation was a livid dis-
coloration on the patient’s left ear, which was caused by
a mosquito bite. From this infection site, P. aeruginosa
presumably disseminated to the trunk and extremities.
According to the literature, the most common sites for
EG lesions are the perineal region (57%) and lower
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extremities, whereas only 6% patients develop lesions on
the face or trunk [1, 12]. Usually, the primary entry site
is difficult to establish due to a multitude of skin lesions.

The prognosis of EG is dependent on multiple factors,
including neutropenia and bacteremia, which have been
linked to a poor prognosis. Interestingly, this patient
never developed diagnostically verifiable P. aeruginosa
bacteremia, but had lung manifestations in the initial CT
scan and a positive BAL culture for P. aeruginosa. On
his first admission, the patient was treated with anti-
microbial drugs for almost six weeks. Previous case re-
ports on EG have described a duration of antibiotic
treatment between two to four weeks with favorable
clinical outcomes [4, 12, 13]. However, three weeks after
the antibiotic treatment was stopped, our patient was re-
admitted to the ED with a recurrence of the typical skin
lesions, which again revealed the growth of P. aerugi-
nosa. This suggests that antibiotic treatment over several
weeks was not sufficient to achieve long-term clinical
cure in the present case. This might be due to poor
penetration of antibiotics into the EG lesions and the
untreated underlying immunodeficiency. However, we
found no previous descriptions of recurrent EG after
successful initial treatment. On the second admission,
the patient was treated with high doses of piperacillin
and aztreonam (followed by oral treatment with cipro-
floxacin), which was combined with consistent surgical
incisions of the EG lesions and substitution of Ig. After-
wards, no recurrence of EG was observed. It is possible
that a more aggressive surgical debridement of the skin
lesions during the first admission might have prevented
recurrence of EG — this should be kept in mind in future
treatment of EG. The role for Ig treatment in the
present case cannot be determined definitely. However,
several reports indicate that substitution of Ig improves
the outcome of severe infections in CLL patients and
humoral immune deficiencies despite normal IgG and
IgM serum levels have been described [8, 9, 14, 15].

In conclusion, the present case shows that EG is a rare
but serious disease and should be considered in patients
with typical skin lesions regardless of a travel history
and normal blood leukocyte counts. Despite negative
microbial cultures and regression of the skin lesions
after almost 6 weeks of antibiotic treatment, we observed
a recurrence of EG several weeks after the discontinu-
ation of therapy. Finally, only a long-term multimodal
combination therapy consisting of surgical debridement,
high-dose combination antimicrobial therapy, and treat-
ment of the impaired immune status led to a permanent
clinical cure.
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