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Abstract There has been an increase in rare mould infections in recent decades. These
infections have been reported primarily in severely immunocompromised
patients. The emergence of these organisms is multifactorial and can be related to
more intense immunosuppression, the prolonged survival of patients who have
what were previously fatal diseases, and the selective pressure of broad spectrum
antifungal agents used for prophylaxis or therapy. Among these rare mould
infections, the Zygomycetes are the most commonly encountered, and in some
institutions the increase in these organisms appears to be associated with the use
of voriconazole. Aspergillus terreus, a species that is resistant to amphotericin B,
and less frequently, A. ustus and A. lentulus, have been noted increasingly as
causes of invasive aspergillosis in tertiary care centres in the US. Several species
of Scedosporium with innate resistance to many antifungal agents have emerged
as major causes of disseminated mould infections that are frequently very difficult
to treat. Among patients who have haematological malignancies, are neutropenic
or have received a haematopoietic stem cell transplant, infections due to Fusarium
species respond poorly to many antifungal agents. Dematiaceous, or brown-black,
fungi, most often associated with chronic localised infections, are now increasing-
ly reported as a cause of disseminated infection in immunosuppressed hosts.

Concomitant with the increased number of infections with these rare moulds,
several new mould-active antifungal agents have been developed. The new
expanded spectrum azole, voriconazole, has changed our approach to moulds such
as S. apiospermum, Fusarium species and A. terreus that are amphotericin B
resistant. Posaconazole, the most recently approved expanded spectrum azole, is
the first drug in the azole class to show activity against the Zygomycetes and has
proven extremely useful for step-down therapy after initial treatment with
amphotericin B. It is not known whether posaconazole is effective as primary
therapy for zygomycosis; the use of this agent for that purpose awaits clinical
trials with the recently developed intravenous formulation of posaconazole.

Over recent decades, there have been increasing  haematopoietic stem cell or solid organ transplants,
reports of infections due to what used to be thought  have haematological malignancies, or are treated
of as exotic moulds.["* The reasons for the increase ~ with immunosuppressive regimens for a variety of
in rare mould infections are primarily related to the  different diseases. Just as important as the increas-
increasing numbers of patients who have received ing numbers of transplants performed worldwide,
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are the increasingly immunosuppressive regimens
used to ensure the success of the transplanted organs
and to combat graft-versus-host disease (GVHD).
For example, protocols used routinely in the last few
years have decreased the time to engraftment for
haematopoietic stem cell transplantation but have
increased the risk for GVHD,! and GVHD is in-
creasingly treated with intense immunosuppression,
including high dose corticosteroids and tumour ne-
crosis factor (TNF) antagonists, increasing the risk
for life-threatening mould infections.[®”! Not sur-
prisingly, reports of rare mould infections tend to be
primarily from tertiary care and cancer centres.

Some mould infections occur predominantly in
certain geographic regions,’® while others are in-
creasing worldwide.!*!%! Qutbreaks of mould infec-
tions traced back to contaminated materials or a
point-source in the environment occur periodical-
ly,['1121 and the use of certain antifungal agents or
other drugs has been associated with the emergence
of more resistant mould infections.!?!

This article reviews the epidemiology of the most
commonly seen of these rare mould infections and
their treatment, and the role of the new triazoles,
voriconazole and posaconazole, is emphasised.!'*!!
These agents have revolutionised our approach to
these rare infections and have both increased surviv-
al rates and allowed safer, better tolerated treatment
regimens to be used in very ill patients.

1. Zygomycosis

The Zygomycetes are a class of moulds that are
found worldwide in soil, decaying organic matter
and contaminated foods. Within this class, the order
Mucorales constitutes most human pathogens, in-
cluding the genera Rhizopus, Mucor and Rhizomu-

cor. Rhizopus oryzae is the species most commonly
isolated. These fungi are opportunistic pathogens,
causing disease almost entirely in immunosup-
pressed patients.””! The major mode of transmission
for development of human infection is inhalation of
spores, but cutaneous inoculation and ingestion of
contaminated foods can also lead to infection.

1.1 Epidemiological Trends

Several aspects of the epidemiology of infection
with the Zygomycetes have changed in recent years
(table I). In a review of 929 cases of zygomycosis
since 1940, the most common underlying risk fac-
tors were diabetes mellitus (36%), haematological
malignancy (17%), and bone marrow or solid organ
transplantation (12%); deferoxamine chelation ther-
apy, injection drug use and trauma were less com-
mon risk factors.!'” Diabetes remains the most com-
mon risk factor, but in the past 2 decades there has
been a dramatic increase in zygomycosis in patients
who have haematological malignancies or who have
received a haematopoietic stem cell or solid organ
transplant.['% This increase is most likely to be as a
result of the increased numbers of patients undergo-
ing transplantation and being treated with aggres-
sive chemotherapy.!0!

In addition to the above noted increase in cases of
zygomycosis, at least seven medical centres that
care for cancer and transplant patients in the US and
Europe have reported an increase in cases of zygo-
mycosis since 2004, especially in those patients who
had received voriconazole for prophylaxis, empiri-
cal therapy or treatment.'”->3! A case-controlled
study showed that prophylaxis with voriconazole
was a significant risk factor for the development of
zygomycosis (odds ratio = 10.37).23! In most of

Table I. Emerging trends in the epidemiology of infection with the Zygomycetes

Observation

Comment

Increasing proportion in transplants and patients with
haematological cancers, and decreasing proportion in patients
with diabetes mellitus

Decreasing incidence in patients receiving chelation therapy

Increased numbers of transplants performed and increasingly
aggressive treatment of haematological cancers has led to these
changes

Chelation therapy now rarely used in dialysis for iron or aluminium

overload states

Voriconazole appears as a new risk factor for zygomycosis

Noted mostly in HSCT patients with severe GVHD receiving

voriconazole for prophylaxis

Increase in pulmonary infection and decrease in rhinocerebral
infection

Related to decrease in proportion of patients with diabetes as risk
factor

GVHD = graft-versus-host disease; HSCT = haematopoietic stem cell transplant.
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these reports, a majority of cases occurred late after
haematopoietic stem cell transplantation and in the
presence of severe GVHD that was treated with high
dose corticosteroids and other aggressive immu-
nosuppressive therapy, such as anti-thymocyte
globulin and TNF antagonists. The relationship of
this increase in zygomycosis to the use of vor-
iconazole is striking!!*! and is likely to be related to
the effectiveness of voriconazole against most
moulds, with the exception of the Zygomycetes,
against which it has no activity.l?* Several cases of
zygomycosis have been reported in patients who
were receiving an echinocandin for treatment or
prophylaxis,'?*23 but this association was shown to
be not significant.’¥ It is also plausible that the
increasingly immunosuppressive regimens now
used for GVHD have also contributed to the increas-
ing rates of zygomycosis.

Another trend noted in recent years is the in-
crease in cases of pulmonary and disseminated
zygomycosis, whereas classically these organisms
caused invasive rhinocerebral infection.['”) This
trend appears to be directly related to the increase in
zygomycosis among patients who have haemato-
logical malignancies and/or have undergone trans-
plantation. Rhinocerebral involvement still remains
the most common manifestation in patients who
have diabetes.

The number of cases of zygomycosis related to
the use of the iron chelator deferoxamine peaked in
the 1980s when this agent was used for both iron and
aluminium overload states, predominantly in
haemodialysis patients.[??”1 Changes in the dialysis
process that have eliminated aluminium excess and
the routine use of erythropoietin have led to the
virtual disappearance of zygomycosis in the dialysis
population. Patients with myelodysplastic syndrome
and other haematological diseases who require de-
feroxamine therapy for iron overload remain at risk
for zygomycosis.

1.2 Treatment

Since amphotericin B deoxycholate was intro-
duced for widespread use in the 1960s, mortality in
patients who have zygomycosis, including those
with localised cutaneous involvement, has remained
essentially unchanged, with overall mortality rates
of =47-57%, and mortality rates approaching 100%
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in those patients who have disseminated infec-
tion.[1%

Treatment of zygomycosis requires a multi-
faceted strategy. Eliminating or reducing the meta-
bolic or immunosuppressive factors that predis-
posed the patient to the infection is foremost. Surgi-
cal debridement is essential for removal of necrotic
tissue so that antifungal therapy can be effective in
inhibiting growth of the organism in the remaining
viable tissues. This combined approach is most suc-
cessful in diabetic patients who have rhinocerebral
infection and in whom hyperglycaemia and acidosis
can be corrected quickly. On the other hand, it is
extremely difficult to resect pulmonary lesions in a
patient who has a haematological malignancy and
whose thrombocytopenia and neutropenia cannot be
corrected.

Amphotericin B has been the standard of therapy
for the treatment of zygomycosis since its introduc-
tion. In the last decade, lipid formulations of
amphotericin B rather than amphotericin B deoxy-
cholate have been increasingly used in order to both
increase the amount given daily and decrease
nephrotoxicity.”®! A retrospective comparison of
outcomes noted a 69% survival for patients who
received a lipid formulation of amphotericin B com-
pared with a 61% survival rate for patients who were
treated with amphotericin B deoxycholate.['”! Re-
view of the CLEAR (Collaborative Exchange of
Antifungal Research) database showed a 52% re-
sponse rate for recipients of amphotericin B lipid
complex (ABLC).1?"!

Posaconazole, an extended-spectrum, oral triaz-
ole that was recently approved in Europe and the
US, has significant in vivo and in vitro activity
against the Zygomycetes.[>* The clinical data have
come entirely from salvage trials in patients who
either were intolerant of or in whom therapy with
conventional agents failed (mostly lipid formula-
tions of amphotericin B).[3%-321 The largest of these
studies included 91 patients who had probable or
proven zygomycosis. Overall success (complete and
partial response) at 12 weeks following posacona-
zole treatment was 60%; only 13 (14%) had com-
plete resolution and 42 (46%) had a partial re-
sponse.[?l These data are extremely promising.
However, it must be remembered that some of these
patients received combination therapy with an

Drugs 2007; 67 (13)
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amphotericin B formulation and posaconazole for at
least a week, and all patients with prior treatment
with amphotericin B would have had this agent
remaining in tissues for weeks after posaconazole
was started.

Posaconazole is a much-needed addition to the
limited arsenal for zygomycosis.['®) However, a ma-
jor drawback is that currently the only available
formulation is an oral suspension that requires dose
administration 2—4 times daily with fatty food or
high fat supplements for effective absorption.*3! A
total of 800mg daily is the maximum dosage; higher
amounts do not lead to any increase in serum
posaconazole concentrations.**! An intravenous for-
mulation of posaconazole is being developed and
will possibly be available for clinical trials for initial
therapy of zygomycosis in the next year.

Until an intravenous formulation of posacona-
zole is shown to be effective for the primary treat-
ment of zygomycosis, lipid formulations of
amphotericin B remain the treatment of choice for
these infections. After an initial response to
amphotericin B, therapy can be changed to oral
posaconazole for long-term therapy until the infec-
tion has cleared. Whether combination therapy with
posaconazole and amphotericin B should be used is
not known and it is unlikely that any clinical trials
will be performed in the near future to investigate
this.

A variety of adjunctive measures, including colo-
ny-stimulating factors, interferon-y and hyperbar-
ic oxygen, have been reported to increase surviv-
al, but experience is limited to a few cases and
currently none of these measures can be recom-
mended.!1%33371 A novel approach, used successfully
in one patient with Rhizopus infection, has been to
use a new iron-chelating agent, deferasirox, in con-
junction with an antifungal agent.3® This chelator
and several other new chelators, in contrast to defer-
oxamine, cannot be utilised by the fungus, but in-
stead enhance killing of the organism.?83%

2. Aspergillosis

Aspergillosis remains the most important mould
infection in immunosuppressed patients, as it has
during recent decades. Aspergillosis will be dis-
cussed only in the context of new species that have
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emerged in the last decade. Aspergillus terreus and,
less frequently, A. ustus and A. lentulus, have been
reported increasingly as causes of invasive aspergil-
losis.[:40-52]

2.1 Epidemiological Trends

A review of 1477 Aspergillus isolates from 24
medical centres from 1995 noted that A. ferreus was
the fourth most common Aspergillus species, but it
comprised only 3% of isolates.[*l However, isola-
tion of A. terreus was more often associated with
invasive disease than isolation of A. fumigatus, and
most reports of A. ferreus infections have come from
cancer centres and tertiary care centres that care for
immunosuppressed hosts.[**1 A, terreus isolates
rose from 1.5% of all Aspergillus isolates in 1996 to
15.4% of all isolates in 2001 at the University of
Alabama.*!1 Of 83 cases of invasive fungal infection
included in a multicentre, retrospective review, 65%
had a haematological malignancy and 45% had un-
dergone a haematopoietic stem cell transplant.'?!
A. ustus and A. lentulus have been described almost
entirely in recipients of stem cell transplants./>*->%

A. terreus infections have been reported from
around the globe, but the organism appears to be
more prevalent in warmer climates. The presumed
source for exposure of most patients is soil. A hospi-
tal-associated outbreak has been described in which
the soil taken from potted plants placed near the
haematology ward was linked by molecular typing
methods to four of nine A. terreus infections in
patients with leukaemia.[**! A. rerreus has also been
isolated from air samples and cultures from shower-
heads in hospitals.*! The environmental niche for
A. ustus and A. lentulus has not been defined.

2.2 Treatment

The importance of A. terreus is 2-fold: (i) it
appears to be more consistently associated with in-
vasive disease than other species of Aspergillus; and
(ii) it is resistant to amphotericin B.**! In an
experimental rabbit model of A. ferreus pulmonary
infection, animals treated with amphotericin B did
no better than animals receiving no therapy. Those
animals treated with azoles (posaconazole and
itraconazole were the two azoles studied) had fewer

Drugs 2007; 67 (13)
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Table Il. Differences between Scedosporium apiospermum and S. prolificans

Parameter

S. apiospermum

S. prolificans

Geographic distribution

Environmental niche
Mycological aspects

Clinical disease

In vitro susceptibility to
antifungal agents

Worldwide

Water, soil, manure

Hyaline hyphae rarely sporulate in vivo; positive
blood cultures rare; Pseudallescheria boydii is
sexual form

Mycetoma, localised infections most common;
allergic bronchopulmonary disease in cystic
fibrosis; disseminated infection in
immunosuppressed patients

Voriconazole and posaconazole most active;
resistant to amphotericin B and echinocandins

Spain, Australia; less frequent in UK, US, South
America

Soil, manure

Brown-black hyphae frequently sporulate in vivo;
positive blood cultures common; sexual form not
established

Mycetoma, localised infections most common;
disseminated infection in immunosuppressed
patients

Resistant to all agents

Treatment Voriconazole or posaconazole

Voriconazole with terbinafine possibly effective

organisms remaining in the lung and had improved
survival.[]

In humans, survival with A. terreus infection has
been only =20-30%, but this can be ascribed to the
use of amphotericin B therapy for most of the earlier
cases.[*>*] A retrospective review noted survival of
only 27% among those receiving amphotericin B
compared with 64% in a small number of patients
who had received voriconazole as initial therapy.*?!
Limited experience with posaconazole for salvage
therapy shows that it is also effective for A. terreus
infections.!*®! The echinocandins also have activity
against A. terreus; experimental animal and clinical
experience is almost entirely with caspofungin to
date, but presumably the other echinocandins will be
similar.*7#8 With the use of voriconazole as the
preferred treatment for invasive aspergillosis, mor-
tality rates for A. ferreus should improve because the
most active agent will be administered as initial
therapy before the species of Aspergillus has been
identified.

There is minimal experience treating A. ustus and
A. lentulus infections; definitive treatment recom-
mendations cannot be made. However, it has been
shown that both species are often resistant to many
antifungal agents.0-52!

3. Scedosporium Infections

The genus Scedosporium contains two prominent
pathogens,  Scedosporium  apiospermum  and
S. prolificans, which differ in their epidemiological
niches, mycological characteristics and antifungal
susceptibility profiles (table II).

© 2007 Adis Data Information BV. All rights reserved.

3.1 Epidemiological Trends

S. apiospermum, the asexual phase of Pseudal-
lescheria boydii, is found worldwide in temperate
climates in tidal flats, swamps, ponds, manure and
so0il.1324 Because of the association with water,
S. apiospermum has been reported as a cause of
pneumonia and disseminated infection, including
brain abscesses in near-drowning victims.!33-¢!
S. prolificans is found in soil predominantly in Spain
and Australia, and has also been reported less often
from the UK and the US.[357)

For years, S. apiospermum has been known to
cause mycetoma, an indolent, disfiguring, non-life-
threatening subcutaneous infection.¥! S. prolificans
was first described in 1984 in patients with localised
infections of bones and subcutaneous tissues. 8! The
increase in cases of scedosporiosis in recent years is
almost entirely manifest among immunosuppressed
patients, including solid organ and haematopoietic
stem cell transplant recipients, patients with haema-
tological malignancies (especially acute leukaemia
with neutropenia), and those receiving corticoste-
roids. Almost all of these cases are characterised by
widespread dissemination, rather than localised in-
fection.[812:53:54.59]

Another trend noted in recent years is the associa-
tion of S. apiospermum with cystic fibrosis. In some
patients, asymptomatic colonisation is the only man-
ifestation, but in others, a picture indistinguishable
from allergic bronchopulmonary aspergillosis oc-
curs,® and combined infection with both A. fumi-
gatus and S. apiospermum has been described.!®! It
is not clear whether the frequency of reports of this

Drugs 2007; 67 (13)
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association is rising simply because of increased
recognition of this organism or because there is
indeed an increasing risk for exposure to S. apios-
permum among patients with cystic fibrosis.

3.2 Treatment

Both species of Scedosporium are characterised
by their resistance to amphotericin B and echino-
candins, and in the case of S. prolificans, resistance
to almost all available antifungal agents.[0>64 Itra-
conazole has modest activity against S. apios-
permum and was used prior to the introduction of the
second-generation triazoles, but is not currently rec-
ommended. In vitro studies show voriconazole to
have the greatest activity against S. apiospermum,
followed by posaconazole.l®>63 Although the num-
ber of patients remains small, it appears that
voriconazole should be the agent of choice for
S. apiospermum and that posaconazole could also be
used for this infection,[!2:64-66]

Voriconazole is also the most active agent
against S. prolificans, but not at a level that would be
beneficial in vivo for most patients. In one study, the
voriconazole 90% minimum inhibitory concentra-
tion (MICo0) was 4 pg/mL for S. prolificans com-
pared with 0.25 ug/mL for S. apiospermum.'®* Be-
cause of the almost total resistance of S. prolificans,
the addition of other agents to gain synergistic kill-
ing has been attempted. In vitro data show benefit
when terbinafine, to which the organism is innately
resistant, is added to voriconazole.[** Although
there are few data showing this to be effective
clinically, there is little harm and the possibility of
benefit makes this worthwhile to try.[7!

Mortality rates have been reported to be as high
as 65-75% for S. apiospermum and 85-100% for
S. prolificans.[¥12>33437] However, with the availa-
bility of voriconazole and posaconazole, it is hoped
that the mortality rates for S. apiospermum, if not for
S. prolificans, will improve. A trend toward better
outcomes was reported in transplant recipients who
received voriconazole compared with those who
received amphotericin B, but the numbers were
small and the outcomes were not statistically signifi-
cantly better.>”!

© 2007 Adis Data Information BV. All rights reserved.

4. Fusarium Infections

Many species in the genus Fusarium are econom-
ically important plant pathogens and have been as-
sociated with localised infections and intoxications
in humans for decades.®® The most common human
pathogens are Fusarium solani, which accounts for
=50% of isolates, F. oxysporum and F. moniliforme.

4.1 Epidemiological Trends

Fusarium species are very common in the soil
and on plants and decaying matter; they can cause
human disease after inhalation, ingestion or direct
inoculation. In the last 2 decades, there have been
increasing reports of disseminated infection among
highly immunosuppressed patients.[®*73 Most of
these reports came initially from a few medical
centres in the southern US,!7%72] but cases have been
increasingly reported from tertiary care centres
throughout the US, Europe and Brazil.[3+6%71.73.74]
More than 90% of reported cases have occurred in
patients who had a haematological malignancy and
who were neutropenic,'®! but infection also occurs
in haematopoietic stem cell and solid organ trans-
plant recipients.l’¥

Whether the hospital environment is a source for
invasive Fusarium infections is debated. Some in-
vestigators in the southern US have found the high-
est concentrations of Fusarium species in the
outside air during humid months and feel that acqui-
sition is primarily outside of the hospital.[”>! Other
investigators in similar locations have implicated
the hospital water supply,’®! but firm linkage of a
colonised water supply to disease in patients re-
mains unproven.

A recent outbreak of Fusarium keratitis among
soft contact lens wearers was traced back to a partic-
ular brand of contact lens solution, which has been
removed from the market.['! The solution itself was
not intrinsically contaminated, but contact lens cases
of wearers who used this solution became contami-
nated with Fusarium, presumably from the environ-
ment or the wearer’s hands, and then the mould was
able to persist on the lens and invade the cornea
causing sight-threatening disease.

Drugs 2007; 67 (13)
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5. Treatment

Fusarium species, especially F. solani, are resis-
tant to many antifungal agents.”’-”"! Amphotericin B
has been recommended most often, but in vitro
activity is low and clinical responses have been
discouraging.[’%"! Higher dosages of amphotericin
B, which can be achieved using a lipid formulation,
have been reported to have better outcomes than
amphotericin B deoxycholate.[>>8%1 Both voricona-
zole and posaconazole have better in vitro activity
than amphotericin B against many species of
Fusarium.""" Clinical responses have been encour-
aging with both of these new triazoles,!'>%>81 and
they have assumed a role in primary therapy of
fusariosis. Salvage therapy with voriconazole was
associated with a 45% complete or partial response
rate after failure or intolerance of prior therapy.!® In
21 cases, which is the largest series reported thus far,
salvage therapy with posaconazole was associated
with a 48% complete or partial response rate after
failure or intolerance of prior therapy.®!! Echino-
candins have no activity against Fusarium species
and should not be used.”’ Most importantly, if
neutropenia does not resolve, the mortality rate ap-
proaches 100% no matter what antifungal agent is
used_[69,7l,73]

6. Other Hyaline and Pigmented Moulds

The organisms discussed in the previous sections
are the most common of the rare moulds that are
human pathogens, but many others have been re-
ported with increasing frequency in immunosup-
pressed patients.>332871 Some of these have clear
hyphae, similar to the hyphae of Aspergillus and are
called hyaline moulds; examples include Acremoni-
um, Paecilomyces and Trichoderma.3*%° Others
contain melanin and are termed dematiaceous
moulds or phaeohyphomycoses, and many, such as
Curvularia and Bipolaris, commonly cause allergic
upper respiratory disease in healthy hosts. However,
these — as well as Alternaria, Exophiala, Ochroconis
and others — can cause brain abscess, pneumonia
and disseminated infection in immunosuppressed
hosts. [82:83.87]
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6.1 Epidemiological Trends

Almost all of these moulds live in the environ-
ment, and patients acquire infection during the
course of everyday living through the lungs, upper
airways or by traumatic inoculation. Patients who
have received transplants or corticosteroids, or who
are neutropenic with an underlying haematological
malignancy, are at greatest risk for disseminated
infection with these moulds. In a large review of 72
cases of disseminated phaeohyphomycosis, the
overall mortality was 79%, but was even higher in
the highest risk groups: 84% in those who were
immunosuppressed and 100% in those who re-
mained neutropenic.®?! However, most of these
cases were reported prior to the availability of the
new azoles.

6.2 Treatment

Many of these rare moulds are resistant to
amphotericin B, but some appear susceptible to
azoles.®® Itraconazole has been reported to be effec-
tive therapy for many of the dematiaceous
moulds.®! This agent has been supplanted by
voriconazole in most immunosuppressed hosts with
invasive dematiaceous mould infection, although
only minimal data are available regarding its bene-
fit.[1465 Posaconazole has also been used in a small
number of patients and appears to be effective for
some of these infections.!'>-%°! Whether voriconazole
and posaconazole will assume larger roles in the
treatment of these rare infections remains to be
determined, but preliminary results are encouraging.
For most of these cases, in vitro susceptibility stud-
ies should be performed at a reference laboratory
and treatment individualised using these results and
the clinical response to therapy.

7. Conclusions

The emergence of new mould infections is obvi-
ously multifactorial. Playing a major role are the
types of immunosuppressive therapy now given for
a variety of diseases and the length of time that
patients remain alive with previously fatal diseases.
The selective pressure of very broad spectrum anti-
fungal agents that are used for prophylaxis or long-
term therapy is important for the emergence of some
mould infections. Thus, voriconazole prophylaxis
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appears to have played a major role in selecting for
an increase in Zygomycete infections. As posacona-
zole use becomes routine for prophylaxis in patients
with GVHDP" and in leukaemic patients with pro-
longed neutropenia,®’! one wonders whether yet
another ‘new’ emerging mould infection resistant to
this broad-spectrum azole will begin to be seen in
these high-risk patients. There will likely be no end
to ‘new’ opportunistic moulds, but the new azole
agents have afforded clinicians some degree of suc-
cess in treating these infections.
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