
PICTURE QUIZ

A rash in a patient with neutropenia
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A 72 year old man with relapsed acute myeloid leukaemia
developed a rash seven days after starting a combined
chemotherapy regimen (fludarabine, cytarabine, granulocyte
colony stimulating factor, and idarubicin). He first noticed a
painful lesion on his left forefoot, and over the next seven days
he developed similar lesions on the left lower limb (fig 1), right
thigh, and face. He was referred for a dermatological opinion
on day 14.

He was pancytopenic, with undetectable neutrophils and
lymphocytes. No prophylactic antibacterial or antifungal drugs
had been given. On the fifth day after chemotherapy he had
developed a fever with new consolidation on chest radiography.
He had been started on empirical broad spectrum antibiotics
(piperacillin-tazobactam and gentamicin, with the addition of
teicoplanin on day 10 owing to meticillin resistant
Staphylococcus aureus being cultured in sputum). Despite this,
he remained febrile, with worsening inflammatory markers (C
reactive protein 270 mg/L; reference range <5 mg/L; 1
mg/L=9.52 nmol/L) and was being managed in an isolation

room. He was otherwise asymptomatic and remained stable
from a cardiovascular point of view. Chest computed
tomography on day 14 showed bilateral multifocal consolidation
with faint peripheral halos.

Questions
1 Howwould you describe the morphology of the presenting
rash?
2 What is the most likely diagnosis?
3 What would you consider in your differential diagnosis?
4 What additional diagnostic investigations could you
consider?
5 How would you treat this patient?

Answers
1 How would you describe the morphology
of the presenting rash?
Short answer
There are two annular macular erythematous lesions overlying
the left knee. The largest is about 3 cm in diameter and has a
dusky necrotic centre. The smaller 1 cm lesion also has a darker
centre.

Long answer
Overlying the left knee there are two annular macular
erythematous lesions. The largest measures about 3 cm in
diameter and has a dusky necrotic centre. The smaller 1 cm
lesion also has a darker centre. These lesions could be described
as having a “targetoid” appearance.

2 What is the most likely diagnosis?
Short answer
A persistent fever in a neutropenic patient, which does not
respond to broad spectrum antibiotics, raises the possibility of

Correspondence to: R Woolf richard.woolf@kcl.ac.uk

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2012;345:e8296 doi: 10.1136/bmj.e8296 (Published 13 December 2012) Page 1 of 4

Endgames

ENDGAMES

 on 19 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.e8296 on 13 D
ecem

ber 2012. D
ow

nloaded from
 

http://www.bmj.com/permissions
http://www.bmj.com/subscribe
http://www.bmj.com/


an invasive fungal infection. The development of multiple
randomly distributed and centrally necrotic skin lesions with
lung consolidation is classic for disseminated Fusarium
infection. Fusarium spp are ubiquitous environmental moulds
that are an increasingly common cause of opportunistic infection
in immunocompromised patients.

Long answer
A persistent fever in a neutropenic patient, which does not
respond to broad spectrum antibiotics, should raise the
possibility of an invasive fungal infection. The development of
multiple, randomly distributed, painful, and centrally necrotic
skin lesions with lung consolidation is classic for disseminated
Fusarium infection.
Fusarium spp are common saprophytic moulds found in the
environment (soil and water). They are important plant
pathogens but can also cause a range of infections in humans,
which are classified as superficial, locally invasive, or
disseminated in nature.1 The most common species causing
invasive infection in humans is the Fusarium solani species
complex.2 Disseminated fusarial infection occurs almost
exclusively in severely immunosuppressed patients with
prolonged neutropenia or T cell immunodeficiency (or both),
such as patients who have had chemotherapy or a haematopoietic
stem cell transplant.3 4 In patients who have had solid organ
transplants and haematopoietic stem cell transplants, Fusarium
spp are an increasingly common cause of invasive fungal
infections, withCandida spp and Aspergillus spp being the most
common.5-7 In most cases the portal of entry is not known,
although inhalation, ingestion, and entry through sites of skin
trauma (such as intravenous lines) have been suggested.4
Disseminated fusarial infection has also been described in
immunocompetent people after extensive burns.8

Disseminated Fusarium infection most commonly affects the
skin (68-91% of cases). Skin lesions typically develop over a
few days as painful subcutaneous nodules or centrally necrotic
erythematous lesions (ecthyma-like), which can blister.3 4 6 The
variation in morphology probably reflects lesions at different
stages of development. Other skin signs associated with
disseminated Fusarium infection include onychomycosis,
paronychia, and digital cellulitis, possibly indicating a site of
entry or source for this pathogen.3 Some haematologists screen
for and treat onychomycosis before starting chemotherapy.2
Fusarium infection also commonly affects the respiratory tract.
It may cause respiratory symptoms or be diagnosed as
consolidation on radiological imaging.3 4 6Other clinical features
may include sinusitis, myositis, and central nervous system
involvement.

3What would you consider in your differential
diagnosis?
Short answer
The differential diagnosis for multiple macular centrally necrotic
skin lesions includes bacterial soft tissue infection (such as
ecthyma or ecthyma gangrenosum), other invasive fungal
infections (such as Aspergillus or Candida), and cutaneous
vasculitis.

Long answer
The differential diagnosis for multiple macular centrally necrotic
skin lesions includes other soft tissue infections. These include
bacterial infections such as ecthyma, caused by group A β
haemolytic streptococci, or the more necrotic and ulcerative

ecthyma gangrenosum, caused by Pseudomonas aeruginosa.
Ecthyma results from direct inoculation of bacteria through the
epidermis, whereas ecthyma gangrenosum is caused by
haematogenous seeding of P aeruginosa after bacteraemia.9

A bacterial infection would be unlikely in our case because he
was already taking broad spectrum antibiotics. Such skin lesions
could be caused by other invasive fungal infections, although
skin involvement is uncommon (<10%) in disseminatedCandida
or Aspergillus infection.4 In addition, cutaneous Candida
infection does not usually have the same targetoid necrotic
appearance, and cutaneous Aspergillus infection is usually more
localised, causing larger areas of necrotic ulceration.4 Viral
infection, such as herpes simplex, should also be considered,
although this would be an unusual presentation. The differential
diagnosis also includes a necrotising vasculitis or
cryoglobulinaemia.9

4 What additional diagnostic investigations
could you consider?
Short answer
Perform a comprehensive screen for bacterial and fungal
infection. This should include skin swabs from an ulcerated
lesion, blood cultures, and skin biopsy (for histology and tissue
culture). An echocardiogram should be performed to exclude
infective endocarditis. With evidence of lower respiratory tract
consolidation, bronchoalveolar lavage could be considered.

Long answer
Perform a comprehensive screen for bacterial and fungal
infection. This should include skin swabs from an ulcerated
lesion, skin biopsy (for histology and tissue culture), and blood
cultures. Histological examination of the skin may demonstrate
septate fungal hyphae, which often infiltrate cutaneous vessels
to cause an occlusive thrombosis. Although septate hyphae are
not specific to Fusarium spp (they are also seen in aspergillosis),
their presence will help guide the decision to start broad
spectrum antifungal drugs. The presence of thick walled
intercalary hyphal cells, which are uncommon in aspergillosis,
on microscopy is also suggestive of Fusarium hyphae. Blood
cultures are often positive (~40%) in disseminated Fusarium
infection, especially if the skin is affected (60%), whereas blood
cultures are usually negative in aspergillosis.2 4 When cultured
from blood or skin biopsy specimens, Fusarium typically
produces banana shaped multi-septate macronidia structures,
which are characteristic of the species. A polymerase chain
reaction assay is often needed for subspecies identification.2 If
there is evidence of lower respiratory tract consolidation,
bronchoalveolar lavage could be considered. Samples should
be examined by microscopy using bacterial and fungal stains
and cultured for bacteria and fungi. The measurement of
galactomannan concentrations in serum or bronchoalveolar
lavage fluid can aid the diagnosis of aspergillosis,10 11 although
serum assays can also be positive in Fusarium infection.12 An
echocardiogram should be performed to exclude infective
endocarditis if there is clinical evidence of haematogenous
seeding of an infective pathogen. To exclude viral infection,
take skin swabs for viral DNA polymerase chain reaction assay.

5 How would you treat this patient?
Short answer
International and national guidelines exist for the management
of invasive fungal infections in patients with haematological
cancer. First line empirical antifungal agents primarily target
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Aspergillus and Candida. Fusarium is typically resistant to
echinocandins (such as caspofungin), so if this organism is
considered in the differential diagnosis, liposomal amphotericin
B would be a suitable first line agent. Specialist local
microbiologist advice should be sought.

Long answer
Many systemic antifungal agents are available for the
management of invasive fungal infections. These include
polyenes (amphotericin B deoxycholate and liposomal
amphotericin B), triazoles (fluconazole, voriconazole, and
posaconazole), and echinocandins (caspofungin). These agents
differ in their spectrum of activity, pharmacokinetics, dynamics,
side effect profile, and cost, all of which will influence the
choice of agent.
International and national guidelines exist for the management
of invasive fungal infections in patients with haematological
cancer,13-15 although specific management recommendations
vary.16 First line empirical antifungal treatment (liposomal
amphotericin B or caspofungin) is primarily targeted at
Aspergillus and Candida, the most common causes of invasive
fungal infection in these patients.13-15 Good quality clinical trial
data on antifungal agents for Fusarium infection are lacking.
The whole genus is resistant to fluconazole and echinocandins,
but in vitro susceptibilities to other agents vary between species.2
Thus in vitro susceptibility testing orFusarium spp identification
is important.2 Liposomal amphotericin B is a suitable first line
agent if disseminated Fusarium infection is suspected.2 15

Voriconazole monotherapy has also been used successfully in
invasive Fusarium infection.17 Recommendations on
combination antifungal regimens for invasive fungal infections
are inconsistent.15 Salvage regimens for disseminated Fusarium
infection include posaconazole.15

Despite the use of single agents or combination antifungals the
prognosis of disseminated Fusarium infection is poor, with a
mortality rate of 50-80%.3 4 6 18 Persistent neutropenia and the
use of systemic corticosteroids are the most important predictors
of death.18 19Antifungal prophylaxis is recommended for certain
high risk haemato-oncology patients, although the definition of
this patient cohort varies between guidelines.16 Some authors
advocate specific measures to limit exposure to Fusarium spp,
including avoiding environmental Fusarium reservoirs (such
as tap water and soil) and good skin care to prevent pathogen
entry, with the aim of preventing infection,.2

Patient outcome
Intravenous liposomal amphotericin B (3 mg/kg) was added to
his antibiotic regimen because of clinical evidence of a
disseminated fungal infection. A skin biopsy showed features
of thrombotic vaso-occlusive vasculopathy, with a striking
perivascular infiltrate and suppurative granulomas (fig 2).
Intravascular ovoid structures were seen on fungal stains
(periodic acid Schiff and Grocott’s methenamine silver; figs 3
and 4), in keeping with thick walled intercalary hyphal cells
seen in Fusarium infection. Microscopy of peripheral blood
demonstratedmacronidial structures that on isolation and culture
were identified as Fusarium spp.

Fig 2 Medium power view of skin biopsy stained with
haematoxylin and eosin showing features of a thrombotic
vaso-occlusive vasculopathy with perivascular infiltrate
and suppurative granulomas

Fig 3 High power view of skin biopsy stained with periodic
acid Schiff showing an ovoid structure consistent with a
thick walled intercalary hyphal cell as seen in Fusarium
spp

Fig 4High power view of skin biopsy stained with Grocott’s
methenamine silver showing ovoid structures consistent
with thick walled intercalary hyphal cells as seen in infection
with Fusarium spp

Despite 10 days of antifungal treatment the skin lesions
continued to develop, so the dose of liposomal amphotericin B
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was increased (5 mg/kg) and intravenous voriconazole was
added (6 mg/kg for two doses, then 4 mg/kg twice daily). In
vitro sensitivity studies found that the organism was resistant
to amphotericin B and had only intermediate sensitivity to
voriconazole. The isolate was fully sensitive to posaconazole
so antifungal treatment was switched to oral posaconazole
monotherapy (200 mg four times daily) on day 22 of antifungal
treatment.
He remained clinically stable with slow resolution of the skin
lesions and partial resolution of the lung consolidation after six
weeks of posaconazole. He was deemed unfit for bone marrow
transplantation because attempted conditioning in his first
remission had resulted in near cardiac arrest. Despite ongoing
posaconazole treatment and 5-azacytidine chemotherapy he
died of relapsed/refractory acutemyeloid leukaemia four months
after this episode.

Thanks to Andrew Giles, consultant histopathologist at University
Hospital Lewisham, for the histopathological images.
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