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Fig. 2 B2 JEI%5 09 BIAL AT S
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AR pE R, BIBEWIIED 7 + —H A, &
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3 A3 P R O RYWE 2~ b o — Vi3 Ay
FhERETHHEERMETH 5. FFIC RN Y
WEIERICHERE L, BRI L & LA
MRANARLE S 525, GFhERIEA B Tl 2R oI IiLE
THIE LB MZ 2252 FNT4H L, M
BREROBREPERICEL SNV & RIS
B, 75 CRR B MO E 2 B U 2 R R R & LT
JHVENEYE (ecthyma gangrenosum : EG) 23151 T
WA HS, EG I —#y 2 BUMGERER 12 64T L THUIR
52LbHYYY, KD EMMAE RN IET 5 72
DIZIZZOREMEZIHFT L EVHFETH L. 5
W, 7497V 7 4 7Rkt (Ph+) SRS
PEEMFRIH LT X IVEEA ~F =7 (imatinib me-
sylate : IM) PRHALS R, IREEEPHIC EG % 384
LA CTE R TER R L 272053 2.

E #

BHEL 67 otk HERE CEbidh (HbAle 6.7%,
AOHER L), Al A MBI & 5 S h AR L 7-.
BRI R G ey, R~ —h —RROKR
SPERAYEA NS & WS A B i 12 e U 2
S8 AFREDHGAT S N0 s RIS s -o
72, HHRE S N2 M o et A, RT-PCR
BAE LD, Ph+2MRAMEAIMRE & R H S
N7z, BT T 2 BERIRIRISAAE L R h o 72
ZEnn, WHICLLZFAEDOTICPh+HIHIZH L
TRFEOWFHETE 2 IM (400mg/H) B L IM &5
#%E159% 0 (dayls) X 0 7 H B2 8: o B 9
EAHE T N7 (Fig 1). Day 18 & ) BEOIREE

il

BURIEE RS + (T514-8507) =mULE LG 2—174
SERFRF R EROZER M - BEBF R
WAk E

PR2LAELLH20H

PHIEIEASZR 7225, IMIC & 2 3K PERE & % 2
Shi7z0, PEROFMEFZBEML, WBC 22500/
UL G T L7- day2l 3 CIM 2 4R33 2 2 & 7 ik
L7z, LAaL, day 36 & ) —HEEPRMER & o T
W 72 R JE PH R I S 20 AL L, BHIRASAS W RE &
oz, TOBWBC 900/ul &EfET, 385C 0%
BARARSNI27-0 20 XA L (20g/H) ORI
2B L7, FERCRINS N 2y b ol
YT, 28 CT TOLHOPRBPIED 7 + — 5 A
I T X B o 720 Day40 (2 I3 IR E PRI 13 &
DICHEL, KEEPEw—HE L2 5R0 57z (Fig
2). MREE PR S 7T AR E AL B0 5
Ntttz o725 (40g/H), 73IH ¥ (400
mg/H) ZHG5 L2 E#RLNVEKTE2E) Y3y s
L) day 43T L7z, ETHEFNHIHR S i
T OV AR5 JE BRI i 2 © R R B 23k th S, EG B
S OVHIEE I X A WUMEE Y 3 v 7 LB S iz &
HESNTRRBEE IS, IRRL, TIAVY, YT7UT
0¥y g % MIC (ug/mL) 232 & =16, =
32, 24 LEEMETH ) ZHIMERIERTHL 2 L
AVHIBA L 72
£ B

EG Al v W e L2 B L 72 B2 R IR, kDR
WIE DR 2% 12380 b, EG A PHIULIE O T #%
ARERFEERTWBYY RN M P, W
T, VIR TH A%, HEIXE L 2WAREEEA T EG
DIEDA LD, FFEI 2 i F i % £ 9 /Mg
P R TRHE PEALBE (PR & 7o PR, w3 e
FEVEDFIEVERLIE L L CIIET 2 2 LB VA, hF
A7 EORBEAEBE TIIRAMRETE AL, WK
T JE P R0 B2 T ALARR LI 292 A LA L 5 35E
HMERTH Y, M5OI 2> © O Mtk
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Fig. 1 Clinical course. MEPM: meropenem; CAZ: ceftazidime; AMK: amikacin; BHAC: enocit-
abin; ACR: aclarubicin; WBC: white blood cell count; Neut: neutorophil count; HGB: hemo-
globin; Alb: albumin; LDH: lactate dehydrogenase; BUN: blood urea nitrogen; Cr: creatinine;

CRP: C-reactive protein

MEPM 2.0 g/day | CAZ 4.0 g/day

| AMK 400 mg/day

Blood culture
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| imatinib 400 mg/day
3
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© SBP .,
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(]
'_
37
Tem
36 >
BHAC 300 mg/day VVVVVVV
ACR 20 mg/day
Periorbital edema
Day 1 8 15
WBC (/uL) 9700 7200 5300
Neut (uL) 7857 5976 4187
HGB  (g/dI) 82 86 82
Alb  (mg/dL) 30 35 34
LDH  (IUL) 196 242 262
BUN  (mg/dL) 8 12 8
Cr (mg/dL) 027 040 043
CRP  (mg/dL) 31 20 12

1,3- 3 -D-glucan (pg/mL)5.56  5.56 5:56

Fig. 2 Bilateral periorbital ecthyma gangrenousum oc-
curring following to mild edema on chemotherapy day
40. A primary cutaneous lesion initially appearing as a
painless round erythematous macule rapidly became
pustular in surrounding erythema.

TaRzL, BN, EmtEfbE sk LBET Y.
EG CHEZEAZZ &iE, MIiEERIZEIT LT EG A H
BT 2560825 L) pT?, BEOEHHEDMH
% FR 72 A S EE IR O A & S BRI R A S
BWRERBT L2 ENEE RS, —F, Ph+HIM
FHTIEPhITL D F X FEIETTdH 5 BCR-ABL1 B¢
KEN, ZoREEnwFaYy ryFFr—EBiEtERT
BCR-ABL1 &AM A SN B Z & AT MK FEAE 1S HE
HfEEE R LTwA. IMIZZ ® BCR-ABLI I & -

7.0 74 74 71 72 61 64

35 34 35 35 3.0 24

262 274 262 231 496 1600
1 8 8 8 16 30

049 043 042 0.420.90 3.00
13 02 52 264 26.0
5.56 5.56 5.56

TH7osnrFuy v FF—LEERWICHEST S
SFRERGEHETH D, BUE Tl Ph+ FIML%E TG 1S
BOUTIMOFHEIRIEL RO SN TS, TERK
THEEFHEAMBEOA %R S Ph+ 2ty vk
HILFEIZB W T H N Sz, IMIIZ X %3k
WHRHEERERIII0% UTTEELZLOIINTD
5. BEOFEIHEFHOBEICR SN R LHEN
BOWHEHROV DT, REMEICHRREEB R iz
Rons Zeh% v, ZoiddsfRANC S L
KEB 1T IM OGS AW e TH 570, IM AR H
® PDGF Z AR % HET L2 L THEEDKT %
&, BHIME D> SERBBEL, FEIELL L)
WENEZ 5NTWAE™, KFITIE day 18 & 0 S
FIBFEDSE LT 525, 1) FEBHAS LiIEs <
RSB LTS, 2) day 18 ORI TldAfH
iR s Twiy, 3) FRANC—BE RS L7z,
EWIHHE XY day 18D TEG AL TWwWiz &
FEZIZS W, Lo L, kb E kL7 day 36
DR HR Bz ] PRI 25 A BB LT B Y, oI
EGHFELZd D ERDbLNL. RfITIZZ /v 5 ¥
Y, TZINET K ABHBHNICM A, IMIZ X
0 A U 72 3AE I X 2 BTG BRI 508 O K
ML EG BIE R IR S WHMESE Z 5N 5.

EHIEFHMERE 838 6w
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ABITIZITHES NARIRR IS, BRIRIRPIARNI 2%
BT Loz e THESN L BN L LRI EARIER T
BHotziz®, FRIREZBN L LRI & AT
L TR RIEA T4 T, PREGEIIZEERG U
J5ZLiETE Lol —HT, BAETIEIM 0l
JBIERAICEE, Ph+ 2D ¥ 7 H IR % oAb
kL IM A ENBREGIDEML T 525, IM
3% K DEAN EOMEERDD Y, ABIDT & i
# & OPFHTRIVEH 2 H R IC 1273 2 W RETED &
5. AFHSH Ph+2atk) v 2 MEHIMFEICH T % IM
DAL FR L O BR R B O M R At S M7z BE Tl
U KRB BT B IM B HALARRE O S TT 0 Rk
WZOWTHRE ORI RNITDH B4, IM 5 o4
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A Patient with Acute Philadelphia-chromosome-positive Mixed Phenotype Leukemia Developing Ecthyma
Gangrenosum While Undergoing Combined Imatinib Mesylate Chemotherapy

Kei SUZUKI" & Takao SEKINE"
"Department of Internal medicine, Matsusaka Chuo Hospital,
“Department of Hematology and Oncology, Mie University Graduate School of Medicine

A 67-year-old woman with acute Philadelphia-chromosome-positive mixed phenotype leukemia devel-
oped bilateral periorbital ecthyma gangrenousum (EG) subsequent to periorbital edema while undergoing
combined imatinib mesylate (imatinib) chemotherapy. Although initial periorbital edema was considered an
imatinib side effect, the lesion deteriorated rapidly with high fever in the neutropenic phase, and the woman
died of septic shock. Cultures from blood and exudative fluid grew Pseudomonas aeruginosa, after which EG
was diagnosed. EG is a well-recognized emergent cutaneous infection most commonly associated with Pseu-
domonas aeruginosa bactremia. Because some patients present with EG a few days prior to developing life-
threatening septicemia, it is important that EG be diagnosed correctly. Imatinib side effects such as edema
are usually tolerable, and imatinib is widely used to treat Philadelphia-chromosome-positive leukemia, par-
ticularly in those with acute lymphoblastic leukemia, and neutropenic patients undergoing imatinib therapy
are expected to increase in number. Delay in initiating appropriate therapy is correlated with poor outcome,
so drug side effects and EG must be carefully differentiated when skin edema with surrounding erythema is
noted in neutropenic patients undergoing imatinib therapy.

(JJ.A. Inf. D. 83 : 669~672, 2009)
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Ecthyma gangrenosum caused by Pseudomonas aeruginosa
in a patient with astrocytoma treated with chemotherapy
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Abstract Ecthyma gangrenosum, presenting as embolic
lesions caused by Pseudomonas aeruginosa infection, has
distinct pathognomonic features and a high mortality rate
in patients with bacteremia, but when recognized early is
easily treated. In this case report we describe this dissem-
inated infection in an adult patient treated with chemo-
therapy for an astrocytoma.

Keywords Ecthyma gangrenosum - Pseudomonas -
Hemorrhage - Bullous

Introduction

Lesions of the skin are common in cancer patients, usually
occurring in the context of paraneoplastic skin events such
as erythema nodosum and dermatological alterations due to
allergic reactions or the side effects of systemic antitumor
therapy, or in the context of erysipelas or cellulitis caused
by either Streptococcus or Staphylococcus. However, in
patients with chemotherapy-induced neutropenia (defined
as <500 functional polymorphonuclear leukocytes/ul),
innocent-looking macules or papules may be the first signs
of sepsis with uncommon organisms.
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Ecthyma gangrenosum is a rare cutaneous infection with
painless, round, necrotic lesions consisting of a central
black or gray-black eschar with surrounding erythema. The
lesions are usually localized in nonpressure areas (in con-
trast to ischemic lesions), such as the extremities and
gluteal and perineal regions. Solitary lesions have a better
prognosis than multiple lesions, the latter being commonly
related to life-threatening Pseudomonas aeruginosa bac-
teremia. Further, the prognosis is determined by an early
diagnosis, the duration of neutropenia, and the start of
appropriate antibiotic treatment. Predisposing factors, such
as chemotherapy, extensive burns, hypogammaglobuline-
mia, hematological malignancies, and comorbidities (e.g.,
diabetes mellitus and malnutrition), contribute to the
severity of the immunodeficient status, and thus negatively
to the outcome [1]. Mortality rates of Pseudomonas sepsis
in immunocompromised persons range from 38 to 96%,
whereas the mortality rate in nonbacteremic patients is
15.4% [2]. The reported high mortality rate could be
diminished by timely recognition of the early occurring
pathognomonic characteristics of ecthyma gangrenosum,
so that appropriate systemic antibiotic therapy can be
initiated.

Case report

A 37-year-old Caucasian man with a history of low-grade
oligo-astrocytoma in the right temporo-parietal lobe pre-
sented in October 2008 with epileptic insults, sensory
neuropathy in the left hand, and coordination dysfunction
of the left leg. Computed tomography (CT) of the brain
showed progressive disease with an increase in size of the
known lesion. As radiation therapy had previously been
given, with a total dose of up to 50 Gy on the tumor site,
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this was not an option anymore. Therefore, chemotherapy
was opted for, and PVC chemotherapy, consisting of
lomustine 110 mg/m? on day 1, procarbazine 60 mg/m* on
days 8-21, and vincristine 1.4 mg/m? on days 8 and 29, to
be repeated every 6 weeks, was started in November 2008.
Further relevant comedication consisted of dexamethasone
2 mg, levetiracetam 1500 mg, valproate 1500 mg, and
clobazam 10 mg, all twice daily. On the evening of day 40
of the first course, he was admitted with febrile neutropenia
and cold chills. He had no worsening of his neurological
symptoms. There were no localizing complaints. At physical
examination blood pressure measured 139/69 mmHg with
a pulse of 109 beats per min and a temperature of 38.5°C.
On his arms, legs, abdomen, and pubic area several
hemorrhagic bullous lesions with surrounding erythema
were observed, some with central black necrosis (Figs. 1,
2). There were no other physical signs of possible infec-
tion found. Laboratory results showed 6.6 mmol/l hemo-
globin (normal values 8.6-10.5 mmol/l), less than
0.05 x 10°/1 neutrophils (normal values 1.4-8 x 10°/1),
and 63 x 10°1 thrombocytes (normal values 150-370 x
10°/1), with 60 mg/dl C-reactive protein (maximum value
in hospitalization period 170 mg/dl; normal values
0-9 mg/dl). Syndrome of inappropriate antidiuretic hormone
secretion by central nervous malignancy was observed,
with 125 mmol/l sodium (normal values 136—145 mmol/l)
and 260 mOsm/kg serum osmolality (normal values
270-300 mOsm/kg). After several pictures of the skin
lesions had been put on a secure intranet link, a derma-
tologist was consulted by phone, and suggested sampling
bacterial cultures of skin and bullous fluid. Bacteriological
sampling was taken from blood, urine, skin, and bullous
fluid. Because of the patient’s neutropenic fever, we
started imipenem/cilastatin 500/500 mg four times daily,
intravenously, after the sampling. A day later, the con-
sulted dermatologist examined the patient. At that time,
the clinical picture, combined with positive culture of
Pseudomonas aeruginosa, was typical for the diagnosis of
ecthyma gangrenosum caused by disseminated Pseudomonas
infection, and therefore histology of the skin lesions was not
obtained. The antibiotic treatment was switched from
imipenem/cilastatin to ceftazidime 1 g six times a day and
tobramycin 7 mg/kg according to tobramycin blood levels,
given intravenously [3, 4]. The clinical condition improved
after 3 days of hospitalization, the fever subsided after 1 day
of this antibiotic treatment, and the neutrophils were
restored to a normal level in 9 days. After 1 week, the
antibiotics were switched to ciprofloxacin 750 mg bid for
1 week, given orally, and the patient could be discharged.
In the second chemotherapy course, lomustine and
procarbazine were reduced to 75% of the original dose,
and the patient remained without a recurrent neutropenic
episode.
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Fig. 1 Lesion with central black necrosis and surrounding erythema
in pubic area
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Fig. 2 Hemorrhagic bullous lesion with surrounding erythema on the
wrist

Discussion

Ecthyma gangrenosum is a cutaneous entity that is classi-
cally associated with septicemia and gram-negative bac-
teremia caused by Pseudomonas aeruginosa in
immunocompromised patients. Usually, this disseminated
cutaneous infection presents with embolic lesions with the
formation of bullae. The exact mechanism of pathogenesis
of this disease in a neutropenic patient is poorly under-
stood. The Pseudomonas organism releases a variety of
proteases in outer-membrane derived vesicles, regulated by
a quorum sensing system. The virulence of these patho-
genic factors leads to invasion of the medial and adventitial
layers of the vascular wall of nearby blood vessels,
resulting in septicemia, bacteremia, embolization, and
dissemination [5, 6]. After invasion of the subcutaneous
tissue, the bacilli are usually found in the collagen bundles
of the dermis and panniculus [7]. Proliferation of the
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organisms leads to the production and release of exotoxin
A and proteases, resulting in the formation of bullae and
ulceration. As the diagnosis in our patient was already clear
from the positive bacterial culture of the bullous fluid,
histology was not performed, but would typically show
necrotizing hemorrhagic vasculitis with bacterial infiltra-
tion into the media and adventitia of vessels resulting in
skin necrosis. The lesions are usually situated in the gluteal
and perineal region, but can spread to the trunk and
extremities and in extreme cases even to the face. Differ-
ential diagnosis includes pyoderma gangrenosum, other
forms of vasculitis, and the presence of cryoglobulins or
septic emboli from other microorganisms (Escherichia
coli, Aeromonas hydrophilia, Pseudomonas cepacia, Can-
dida, Fusarium species, and Aspergillus species).

Major risk factors for the development of ecthyma
gangrenosum, such as chemotherapy, extensive burns,
hypogammaglobulinemia, hematological malignancies,
and comorbidities (e.g., diabetes mellitus and malnutri-
tion), are all associated with an immunocompromised
condition [2]. The combination of these different risk
factors contributes to a life-threatening situation with a
high mortality rate in the case of a systemic infection.
Mortality rates vary from 38 to 96% in patients with bac-
teremia, and are approximately 15% in patients with a
nonbacteremic condition. Multiple skin lesions predict a
worse prognosis and can be diagnosed in both septicemic
and nonsepticemic patients. However, ecthyma gangreno-
sum caused by Pseudomonas aeruginosa can develop in
only a small number of cases in the absence of bacteremia
[8, 9]. The recommended treatment for both bacteremic
and nonbacteremic ecthyma gangrenosum combines an
anti-pseudomonas f-lactam antibiotic or a third-generation
cephalosporin with an aminoglycoside, sometimes even
with surgical debridement [3, 4].

The diagnosis in our patient was made within less than
48 h. This, in combination with an early alert of the patient
concerning the febrile episode, may have explained the fact
that blood cultures remained negative. Another explanation
may be the small number of bacilli present in the blood-
stream needed to induce a systemic infection. As ecthyma
gangrenosum has a distinctive presentation, a favorable
outcome can be achieved when it is treated in a timely
fashion with appropriate antibiotics.

As far as we know, ecthyma gangrenosum has mostly
been reported in leukemic patients or children with solid
tumors. In one study of a small series of women with breast
cancer, and in another retrospective study of 111 patients

with various solid tumors, ecthyma gangrenosum was
described in patients being treated with chemotherapy
[10, 11]. The retrospective study revealed a declining
incidence of ecthyma gangrenosum in these patients over
the course of years. Our case report reminds the reader of
this disseminated infection in an adult patient being treated
with chemotherapy for an astrocytoma. A number of risk
factors, i.e., a combination of chemotherapy and dexa-
methasone leading to a neutropenic period of 1 week,
culminated in this case of ecthyma gangrenosum. As in our
case, timely recognition is important; in our patient this
was possible by early culturing and recognition of the
clinical picture so that adequate measures could be taken
subsequently.
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