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ABSTRACT

ACKROUND: Voriconazole is a novel triazole antifungal with a broad spectrum including Aspergillus
pecies. We conducted an open, noncomparative multicenter study to evaluate the efficacy and safety of
oriconazole in subacute invasive and chronic pulmonary aspergillosis (CPA).
ETHODS: Patients without profound neutropenia and a proven or probable diagnosis of subacute

nvasive aspergillosis (IA) or CPA received voriconazole 200 mg twice daily for a period of 4-24 weeks
s primary or salvage therapy. Dose escalation was allowed if efficacy was suboptimal, and toleration and
afety were satisfactory. Response was assessed by clinical, radiological and mycological changes. A
omplete or partial response in subacute IA and improved or stable in CPA were assessed as favorable
esponses.
ESULTS: Of 39 patients treated, 36 were assessable. The majority of patients had subacute IA (n � 21),
roven in all 11 extra-pulmonary and in 23/25 (92%) of the pulmonary cases. Voriconazole was given as
rimary therapy in 22 (61%). All patients receiving salvage therapy (n � 14) had refractory IA, having
ailed itraconazole or amphotericin B (AmB) or both. Overall, a complete or partial response was seen in
/21(43%) of subacute IA and improved or stable in 12/15 (80%) of those with CPA. Adverse events,
ainly liver function test abnormalities, skin reactions, and visual disturbances were mild and transient,

eading to early discontinuation of treatment in 5 cases.
ONCLUSIONS: In patients with subacute IA and CPA, voriconazole was efficacious as salvage or
rimary therapy. © 2006 Elsevier Inc. All rights reserved.

KEYWORDS: Aspergilloma; Aspergillus; Cerebral; Osteomyelitis; Respiratory
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he incidence of invasive aspergillosis (IA) has increased
mong patients with neutropenia; neutrophil or macrophage
ysfunction; bone marrow or solid organ transplant; or
ongenital or acquired immunodeficiency.1 The pattern of
ulmonary aspergillosis is determined by the patient’s im-
unological status and the condition of the lung.2 Angio-

nvasive disease is the form most often encountered in
eutropenic patients. Equally lethal are acute invasive forms
n other highly immunocompromised patients. Subacute in-
asive (chronic necrotizing) pulmonary aspergillosis has

Requests for reprints should be addressed to David W. Denning, Ed-
cation and Research Centre, Wythenshawe Hospital, Southmoor Rd,
anchester M23 9LT, UK.
t: ddenning@manchester.ac.uk

ront matter © 2006 Elsevier Inc. All rights reserved.
ed.2005.11.028
een described, usually in patients with acquired immune
eficiency syndrome (AIDS), diabetes mellitus, chronic
ranulomatous disease, or low dose corticosteroid therapy.3

mong chronic forms of pulmonary aspergillosis (CPA), sim-
le aspergilloma, chronic cavitary (CCPA) (complex aspergil-
omas), and chronic fibrosing pulmonary aspergillosis (CFPA)
re described, in addition to allergic forms. Patients with
CPA often have innate immune defense defects (ie, mannose
inding protein and cytokine abnormalities).4,5

CCPA is characterized by the expansion of single or
ultiple cavities over time or the development of new ones,

ome containing fungus balls. In some cases, extensive
ulmonary fibrosis is predominant.6 The above characteris-

ics are helpful in distinguishing CCPA from a single as-
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ergilloma. The incidence of CCPA is not known. Estab-
ishing a definite diagnosis requires a combination of
erological, clinical, and radiological characteristic features,
nd not the approach taken with IA.3,6 For example, hyphae
ight be visualized within a cavity and not in lung tissue,

nd a biopsy reveals chronic in-
ammation and fibrosis. Positive
recipitating Aspergillus antibod-
es in blood are almost always
ositive. It is characterized by an
ndolent progressive course last-
ng for years. Prospective treat-
ent trials are lacking, and the

ptimal therapy and its duration is
nknown. Surgery for CPA, other
han simple aspergillomas, carries
high incidence of complications

eg, mortality, bronchopleural fis-
ula, pleural space aspergillosis).6

Amphotericin B (AmB) has been used extensively in
arious forms of aspergillosis. In acute IA the overall re-
ponse rate has been �35%, with differing responses in
atients with differing underlying disease, sites of infection,
nd duration of therapy.7,8 AmB lipid formulations have
mproved safety profiles, but there is no evidence of a
uperiority in efficacy. Moreover, A. terreus and A. nidulans
re resistant to AmB.9-11 Caspofungin has proven useful as
n alternative to AmB, with a more tolerable safety pro-
le.13 In CPA, AmB and caspofungin have a limited place
ecause of the chronicity of infection. Itraconazole is an
lternative, with response rates (complete/improved) of
9% and 63%, respectively for IA, according to recent and
arlier studies.13-18 Emergence of A. fumigatus resistant in
itro to itraconazole associated with in vivo failure has been
eported.9,19

Voriconazole is a new broad-spectrum azole. Data
rom animal models showed vori to be effective treat-
ent for pulmonary and disseminated aspergillosis in

oth immunocompetent and immunocompromised ani-
al models.20,21 The bioavailability of oral voriconazole

up to 96%) is better than that of itraconazole.22 A non-
omparative study of acute IA as primary and salvage
herapy demonstrated an overall response rate of 48%.23

n a randomized study of acute IA, a 12-week response
ate of 53% with voriconazole primary treatment was
uperior to AmB (32%).24

ATIENTS AND METHODS
rotocol 150-303 was an open, noncomparative multicenter
tudy of the efficacy and safety of voriconazole in chronic
A, given as primary or salvage therapy, conducted between
uly 1993 and November 1995 in 12 centers in Europe. The
rotocol was approved by each institutional ethical commit-
ee. Written informed concent was obtained from all

CLINICAL SIGNIF

● Oral voriconazol
days was effectiv
subacute invasiv

● Improved or stab
in 80% of those
aspergillosis.
atients. b
Patients with definite or probable subacute IA at different
ody sites (�1 month of disease before diagnosis) or CPA
�3 months disease before diagnosis) were enrolled. Pa-
ients had to be older than 18 years of age without profound
eutropenia (ie, �500 � 109/L). Patients were ineligible if

they had acute IA (�1 month of
disease) or a noninvasive form of
aspergillosis, such as allergic
bronchopulmonary aspergillosis,
or a simple aspergilloma without
evidence of progressive disease,
hypersensitivity, or intolerance to
azole antifungals. Patients were
also ineligible if they were receiv-
ing drugs that induce or inhibit he-
patic cytochrome P450 with poten-
tial drug-drug interaction with
voriconazole; were pregnant or
lactating; had a life expectancy

1 month; or had aminotransferase, alkaline phosphatases
nd serum creatinine levels higher than 3, 2, and 1.5 times
he upper limit of normal, respectively.

In patients previously treated with subtherapeutic doses
f conventional antifungal treatment for �10 days, voricon-
zole was given as primary therapy. In cases where there
as inadequate response or intolerance to the conventional

ntifungal therapy, a switch to voriconazole was allowed as
salvage therapy.

ubacute Invasive Aspergillosis
he certainty of diagnosis was based on established crite-

ia13,24 for patients with IA. Establishing a definite diagno-
is of subacute IA required the use of an invasive procedure.
t was defined as a clinically consistent disease plus a
ositive culture for Aspergillus spp. from tissue obtained by
n invasive procedure, such as transbronchial biopsy or
ercutaneous needle aspiration, or hyphae consistent with
spergillus spp. in a biopsy specimen or aspirate with or
ithout a positive culture for Aspergillus from the same
rgan. Patients with clinically compatible disease and char-
cteristic radiological findings not attributable to other fac-
ors with supportive evidence of infection such as recovery
f Aspergillus spp. from respiratory fluids were also classi-
ed as probable cases according to established criteria14 and
pplied only to patients with pulmonary infection.

hronic Pulmonary Aspergillosis
atients enrolled had evidence of pulmonary aspergillosis

nfection for at least 3 months, with characteristic radiology
cavitation which was progressive, without a fungus ball)
nd positive mycology. Many also had positive Aspergillus-
recipitating antibody in the blood, although this was not
equired in the protocol. Since the study was completed, a
hange in classification of these patients’ disease has oc-
urred,6 and the classification provided in this report is

CE

en for up to 411
43% of those with
ergillosis.

sponses were seen
chronic pulmonary
ICAN

e giv
e in
e asp

le re
with
ased on this. The term CPA is used here to denote nonal-
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527.e19Sambatakou et al Voriconazole for Chronic Pulmonary Aspergillosis
ergic cavitary pulmonary aspergillosis, excluding simple
spergillomas. In all cases, there was inadequate response or
ntolerance to the conventional antifungal therapy.

reatment and Study Procedures
oriconazole was given orally in an initial dose of 200 mg

wice daily. In patients not responding to the initial dose
chedule and with good tolerability, dose escalation to 250
g BID was allowed. The duration of study treatment was

-24 weeks, depending on the overall response of the patient
ccording to investigator’s judgment. No concurrent sys-
emic antifungal therapy was allowed during voriconazole
reatment. Data concerning underlying disease, immuno-
ompromising factors, concomitant medications, as well as
aboratory data were collected at baseline and at regular
ntervals. Response to voriconazole was assessed on pa-
ients’ clinical, radiological, and mycological improvement
t regular intervals and the end of treatment. Tolerability
nd safety was assessed by careful monitoring of any clin-
cal and laboratory adverse event. Follow-up evaluation was
t 4 and 12 weeks after the end of treatment. Sera for
spergillus antigen were collected and tested retrospectively
Platelia, BioRad, Edmonds, Wash).

ase Review
ll case report forms and available radiology were carefully

eviewed by a single reviewer (D.W.D.), and diagnostic
riteria and outcome were both re-evaluated based on the
vailable data. The patients were classified according to the
ite of involvement. The majority of patients had only one
ite of aspergillosis; however, in some cases there was
oncomitant sinus and cerebral disease, extension of pul-
onary aspergillosis into a thoracic wall abscess, or dis-

eminated disease at the time of enrolment. In cases with
ore than one site involved, the predominant site was the

ne with proven diagnosis, whereas the other site was clas-
ified as probable.

Responses of subacute IA were categorized as complete,
artial, stable, failure or not evaluable, according to the
ycoses Study Group criteria.13 Complete response was

efined by the resolution of all signs and symptoms, nearly
omplete resolution of radiological findings, and other sup-
ortive evidence (mycology). Partial response was defined
s a clinically meaningful improvement and �50% im-
rovement in radiology findings. A response was character-
zed as stable in cases of minor or no improvement in
ttributable signs and symptoms and �50% radiologic im-
rovement. When short courses of therapy did not allow an
ssessment of outcome or in cases of death unrelated to IA
ithout evidence of deterioration of fungal infection a sta-
le response was recorded. Failure was determined as de-
erioration in attributable clinical, radiographic abnormali-
ies necessitating alternative antifungal therapy or death due
o IA. Complete and partial responses were classified as
avorable outcomes.

For CPA cases, however, the outcome was defined as

mproved, stable or failure, as described previously.6 To (
chieve an improved response, there had to be marked
mprovement in patient’s symptoms and signs (including
eight gain, if previously lost), stabilization or improve-
ent in radiological abnormalities, and negative fungal cul-

ures. Relapse was also determined during posttreatment
ollow-up.

ESULTS
total of 39 patients were recruited in the study over the

-year study period. Three patients were excluded because
nadequate data supported the diagnosis of aspergillosis.
en patients were women, and 26 (72%) were men. The
atients’ ages ranged from 12 to 93 years (median 55 years)
nd weight from 26 to 110 kg (median 60 kg). There was a
ide variety of underlying conditions and immunological

tatus (Table 1). Patients were classified as acute or sub-
cute IA or CPA. None was neutropenic (�500 � 106

ells/L), with the exception of an AIDS patient with tran-
ient neutropenia. In some cases, more than one predispos-
ng factor for IA was present.

The most common site of infection was the lungs, ac-
ounting for 25 cases (69.4%). Fever was not a predominant
ymptom, in contrast to acute forms of aspergillosis, and
as present in 9/35 (26%) patients. All the nonpulmonary

A cases had a definite diagnosis. Of the 25 patients with
ulmonary aspergillosis, 23 (92%) had a definite and 2 a
robable IA diagnosis, both subacute IA. Of the 15 CPA
atients, 14 presented with multi-cavitary disease and, in
ne case, bilateral upper lobe fibrosis and pleural disease.
ine patients had a cavity containing an aspergilloma and 5
atients had no aspergilloma in the cavities. In 2 patients, an
spergillus empyema was present. The right upper lobe was

he most common site of involvement (11 cases), whereas
eft upper lobes were involved in 6 cases, and left lower
obes were involved in 1 case. Fibrosis and pleural thick-
ning coexisted in many cases, along with the cavity for-
ation and expansion of the cavity over time.
Multiple respiratory samples and more than one modality

sputum, BAL sample, brushing, transbronchial biopsy, op-
rative specimen) were used to establish the diagnosis. My-
ological confirmation was achieved in all cases by histol-
gy, direct microscopy or culture or combination. A.
umigatus was cultured from 27 patients, whereas A. niger,
. candidus, and A. terreus, A. flavus, from 1 each. In the
PA cases, A. fumigatus predominated, but mixed cultures
f A. flavus and A. candidus, both with A. fumigatus, were
evealed from a pleural aspirate and sputum, respectively, in
wo cases. Four Aspergillus isolates were not speciated.
rom 6 biopsy specimens, histology was positive, but cul-

ure was not done in 4 cases and was negative in 2 cases.
spergillus antibodies were positive in all CPA patients in
hom the result was recorded. Aspergillus antigen testing

OD �0.5) was positive at some time on or after enrollment
n 14 of 22 (64%) of those tested.

Voriconazole was given as a primary therapy in 22

61%) of 36 patients. The other 14 cases had failed prior
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ntifungal therapy; 8/14 (57.1%) were refractory cases to
ore than one antifungal. The duration of prior treatment in

alvage cases ranged from 11 days to 18 months. Infections
ad failed to respond to AmB in 6, itraconazole in 14
atients, and liposomal AmB and flucytosine in 1 patient
ach. AmB was given intrapleurally in one case.

Voriconazole was given orally for periods ranging from
to 411 days (median 108 days). Early discontinuation was

ecorded in 11 patients (�4 weeks therapy) due to death
rom IA in 4, death unrelated but with active IA in 1, lost to
ollow-up in 1, and toxicity in 5 cases.

The voriconazole dose was escalated to 500 mg daily in
patients because of inadequate clinical response or radio-

raphic deterioration, without plasma concentration moni-

Table 1 Underlying Disease/Condition of Patients with Subac
be the Most Important for the Development of Aspergillosis

Underlying Disease/Condition No. (%) of Pat

Immunocompromised 14(39)
AML 2
Allogeneic BMT with GVHD 2
AIDS 6
Heart transplant 1
CGD 2
ITP 1

Pulmonary disease only 11 (30.5)
COPD* 2
Prior pulmonary TB† 7
Bronchiectasis 2

Other 11 (31)
Diabetes mellitus 4
Alcoholism‡ 1
Post-traumatic 1
Post-operative 2
ESRD 1
Ankylosing arthritis 1
None 1

AML � acute myeloid leukemia; BMT � bone marrow transplant; GV
idiopathic thrombocytopenic purpura; COPD � chronic obstructive pulmo
surgically resected kidney due to renal cell carcinoma.

*Plus empyema in one case.
†Including atypical mycobacterial disease with COPD, emphysema, c
‡Plus COPD.

Table 2 Response at the End of Therapy, by Site or Type of D

Site or Type No. of Patients

Invasive disease 21
Subacute pulmonary 10
Paranasal 4
Osteomyelitis 3
Laryngitis 1
Brain 3

Chronic cavitary pulmonary 15
Total 36
*The best response possible in this group was improved as described in the
oring. Improvement was seen in 3 cases after the dose was
scalated. In one case, the dose was reduced to 200 mg/day
ecause of a severe ECG abnormality and hypoglycemia.

From the 36 evaluable cases, 3 patients (8.3%) had a
omplete response, 16 (44.4%) had a partial response, and 9
25%) had a stable response at the end of treatment (Table
). Complete response was only recorded in those with
ubacute IA. They were treated for 168, 118, and 84 days,
espectively. In 2 of these 3 cases, voriconazole was given
s primary therapy. Two patients suffered from AIDS and
ubacute pulmonary IA, and airways invasive disease, re-
pectively. The third one was an immunocompetent patient
ith posttraumatic carpal bones osteomyelitis. Among the
artial responders, 10 of 15 were patients with CPA (Table

and CPA, Categorized by the Underlying Factor Perceived to

Site and Pattern of Involvement

Subacute pulmonary IA, spine osteomyelitis
Sinusitis, cerebral
5 subacute pulmonary, 1 laryngitis/tracheitis
Osteomyelitis of sternum
Subacute pulmonary IA
Subacute pulmonary IA

CPA
CPA
CPA

1 subacute IA, 3 sinusitis
CPA
Osteomyelitis of carpal bones
Cerebral both
CPA
CPA
CPA

raft-versus-host disease; CGD � chronic granulomatous disease; ITP �
sease; TB � tuberculosis; ESRD � end-stage renal disease, secondary to

alcoholism in one case each.

ponse to Treatment, no. (%)

plete Partial Stable Failure

4 2 3
2 2 —
— 1 1
— — —
— 2 1
10 (67)* 2 (13) 3 (20)

8) 16 (44) 9 (25) 8 (22)
ute IA

ients

HD � g
nary di

hronic
isease

Res

Com

1
—
1
1
—

3 (
text.
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). Thus, among those with sub-acute IA, 9 of 21 (43%) had
favorable response. Eight patients (22%) failed to respond

o therapy after 4 to 182 days (median 47) of treatment. In
patients who failed, voriconazole was given as primary

herapy, and 4 of the 8 patients who failed were apparently
mmunocompetent. Of note, 3 of the patients who failed to
espond had an extensive local infection (spinal and pulmo-
ary IA in context of relapsed AML and pulmonary and
hest wall IA in context of CGD) or haematogenous dis-
eminated disease.

Of the 36 evaluable patients, 11 (31%) died. Of these, 6
atients had infections that failed to respond to treatment (the
uration of voriconazole treatment was 3, 5, 7, 14, 25, and 46
ays, respectively), 4 patients were stable, and 1 patient par-
ially responded (end-stage human immunodeficiency virus
HIV] infection with subacute pulmonary aspergillosis). Au-
opsy was performed in 2 cases, both classified as failures. One
atient with CPA and pleural aspergillosis that had been sur-
ically drained died after 3 days of voriconazole, given as a
rimary treatment, with respiratory failure and multi-organ
ailure. Autopsy revealed aspergillosis limited to the right lung
ith no dissemination. The other postallogeneic bone marrow

ransplant patient with sinus aspergillosis refractory to conven-
ional therapy died of pneumonia after 91 days of voriconazole
ith stable fungal infection. Lung autopsy revealed interstitial
brosis compatible with chronic fibrotic graft-versus-host dis-
ase, pneumonia, and no evidence of IA.

There were no relapses after a complete or partial re-
ponse in all cases in which follow-up was available. Im-
rovement was seen during the follow-up period in 5 cases
fter a stable (n � 3) or partial (n � 2) response. One patient
ith CGD and subacute pulmonary IA achieved a partial

esponse following 284 days of voriconazole primary ther-
py and continued to improve with itraconazole over 12
eeks. Two others improved with itraconazole after a stable

Table 3 Response of Subacute IA at the End of Therapy, by P

Overall Response/Number (%)

Patient Group Complete

AML —
Allogeneic
BMT

—

AIDS 2/6
CGD —
ITP —
Diabetes —
Postoperative —
Post
traumatic

1/3

Heart
transplant

—

Total 3/21 (14)

AML � acute myeloid leukemia; BMT � bone marrow transplant; CGD
esponse with voriconazole. c
Patients with pulmonary aspergillosis had a favorable
esponse of 60% (15/25) (subacute: 50% [5/10] - complete
nd partial, CPA: 66.7% [10/15] improved), compared with
6% (4/11) in those with extrapulmonary IA (Table 2).
atients with a sinus infection had a 50% (2/4) favorable
esponse and 50% stable response, although in only 2 of the
cases there was complementary surgical debridement. In 2

erebral cases, there was a stable response (after 8 and 63
ays of voriconazole, respectively), with a fatal outcome in
he third case unrelated to IA. The osteomyelitis cases
howed a complete response in one case of posttraumatic
rist infection in an immunocompetent patient, documented
ith a posttreatment biopsy, a stable response after 17 days
n voriconazole in a patient with sternal osteomyelitis fol-
owing a heart transplant at follow-up after 4 weeks of
traconazole, and failure in the patient with spinal osteomy-
litis and AML.

A favorable response was seen in 8 of 16 (50%) immu-
ocompromised patients, compared with 40% (8/20) among
atients with little or no immunocompromising factors (Ta-
le 3). Of note, a complete or partial response of 60% was
ound in the 6 AIDS cases, all with a definite diagnosis in
ife.

Better, but statistically insignificant, responses were seen
n patients treated with voriconazole as primary versus sal-
age therapy (59% vs. 43%). However, this difference was
rue only of CPA cases (67% vs 50%) and not in the
on-CPA cases (44% vs. 42%) (Table 4). Among the pa-
ients who received voriconazole as salvage therapy, 7 pa-
ients improved following prior primary treatment with itra-
onazole for 11, 189, 73, �365 days, and 16 and 18 months,
espectively, at doses of 200-600 mg/day. Three salvage
atients had stable responses after receiving voriconazole
or 63-91 days; one had thoracic wall abscess healing and
mprovement of pulmonary signs, and the other one had a

Group

Stable Failure

— 1/2
2/2 —

— 2/6
— 1/2
1/1 —
2/4 —
1/3 1/3
— —

1/1 —

9) 7/21 (33) 5/21 (24)

nic granulomatous disease; ITP � idiopathic thrombocytopenic purpura.
atient

Partial

1/2
—

2/6
1/2
—
2/4
—
—

—

6/21(2

� chro
linical and histological improvement of sinus infection.
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A total of 127 adverse events were reported in 32 pa-
ients. Of these, 42 (33%) were attributed by the investigator
o voriconazole, the majority of them mild. There were 27
erious adverse events, only 3 of which were attributed to
he drug by the investigator. Two of the drug-related severe
dverse events were severe increase in liver function tests
LFTs), �7-fold elevation (in 1 of them along with severe
rrhythmia leading to death), and the third was severe hy-
oglycemia (resolved during treatment) along with severe
bnormalities in ECG. The most common adverse events
ere skin reactions, visual disturbances (12/32), and abnor-
al liver function tests (13/32). There was no relationship

etween the emergence and severity of adverse events and
uration of treatment. Of the 6 cases with early discontin-
ation due to adverse events, 5 were hepatic and in the first
weeks, (3 severe, 2 moderate), and one due to nausea and

omiting after 6 weeks. Two types of skin reaction were
oted: rash (n � 6), photosensitivity (n � 3), and cheilitis (n

5). None of the patients discontinued treatment because
f a skin reaction.25,26 Visual disturbances such as en-
anced light perception, photophobia, color vision
hanges, blurred vision, and wavy lines on television or
n going to sleep were often reported (12 patients
37.5%]). No intervention was required and they resolved
ithout discontinuation of the drug. The LFT abnormal-

ties included elevation in individual enzymes of biliru-
in alone or together. Most abnormal LFTs resolved
ithout dose adjustment during treatment, but in 5 cases

esolved after the end of treatment.

ISCUSSION
ur patient population comprised those with subacute IA

nd CPA. Several large prospective studies of acute IA
ave been published.8,24 Almost all the IA cases had
roven disease. Many of the cases had few or no immu-
ocompromising factors, and some were very compli-

Table 4 Response at the End of Treatment by Certainty and K

Certainty of IA/Kind of
Treatment

Response to Treatment, n

Complete

Definite IA 3/19 (15.8)
Probable IA —
Total 3/21 (14.3)
Subacute IA cases

Primary† 2/9 (22.2)
Salvage 1/12 (8.3)
Subtotal 3/21 (14.3)

CPA cases
Primary‡
Salvage
Subtotal

*The best response possible in this group was improved as describe
†P �.33 compared with subacute IA salvage cases (Fisher’s exact).
‡P �.47 compared with CPA salvage cases (Fisher’s exact).
ated. Overall, there was a 43% favorable response for r
ubacute IA cases (complete and partial) and a 24%
ailure rate. In salvage IA cases the response rate was
1.7%. These response rates for IA are comparable with
he reported efficacy of other recent prospective studies
f voriconazole in acute IA23,24 and consistent with pre-
ious experience with itraconazole in IA.13,16,17 Surgery
as performed only occasionally and did not have any
eaningful impact on outcome, even in cases where

urgical debridement and drainage is considered to be of
rimary importance, such as in sinus infections.

The 67% favorable (complete and partial) response in
he 6 AIDS cases is the highest ever reported. Of note, all
ere definite cases with antemortem diagnosis. All pa-

ients were recruited in the pre-HAART (highly active
nti-retroviral therapy) era; therefore, an impact of
AART, through immune restoration and pathogen-spe-

ific immunity, is excluded. No data about anti-retroviral
herapy, CD4 cell count or viral load changes were avail-
ble. However, all had an end-stage HIV infection with
ultiple prior or concurrent opportunistic infections. De-

pite the low reported incidence of IA in AIDS patients
2.1%), the mortality from available case reports is high,
ypically �80%.27 Of our patients, 1 died of aspergillosis
fter a short course of 7 days salvage therapy of voricon-
zole and another 1 of haemoptysis due to IA after 2
eeks of primary therapy with voriconazole (33% mor-

ality). Among the 93 cases reported in the literature with
efinite diagnosis of IA in AIDS patients, the diagnosis
as established or confirmed by autopsy in 70%, and
5% had no antermortem test suggestive of aspergillosis.

We report here the only prospective study of CPA.
rospective therapeutic studies of aspergilloma have also
een completed.17,18,28,29 In our CPA cases, there was an
0% response rate (improved and stable), all but 2 of
hom were primary cases. Most of these were improved

esponses, as opposed to stable, with both clinical and

Treatment

al Stable Failure

9 (31.6) 6/19 (31.6) 4/19 (21)
1/2 (50) 1/2 (50)

1 (28.6) 7/21 (33.3) 5/21 (23.8)

9 (22.2) 4/9 (44.4) 1/9 (11.1)
2 (33.3) 3/12 (25) 4/12 (33.3)
1 (28.6) 7/21 (33.3) 5/21 (23.8)

3 (69%)* 2/12 (16.7) 2/12 (16.7)
2 (50) — 1/2 (50)
5 (66.7) 2/15 (13.3) 3/15 (20)

text.
ind of

o. (%)

Parti

6/1
—
6/2

2/
4/1
6/2

9/1
1/

10/1

d in the
adiological improvement. Studies of CPA are associated
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ith many inherent problems. Diagnostic criteria have
een proposed6 but not yet applied in a prospective study.
he evaluation of response is difficult, because nonspe-
ific clinical markers such as weight gain and improved
nergy levels are the earliest and definite indicators of
esponse. Response occurs in the first 8 weeks of treat-
ent, with reduction of inflammatory markers, Aspergil-

us precipitin titers, and improvement of inflammation
urrounding cavities and reduction of cavity sizes requir-
ng many months.6 Itraconazole, as a primary therapy, is
ffective in 45% of CPA cases.6 Our experience with
elapse on stopping therapy indicates that CPA is an
ncurable disease, and either lifelong or prolonged peri-
ds of therapy are required.

Voriconazole has an acceptable tolerability. The most
ommon adverse events observed included transient vi-
ual disturbances, hepatotoxicity, and skin reaction.
onitoring of hepatic function is important during vori-

onazole therapy, as 5 patients developed severe or mod-
rate elevation in LFTs during treatment. It is our view
hat monitoring of plasma concentrations to ensure ap-
ropriate exposure is appropriate, especially in those with
uch concomitant medication or features suggestive of

epatic dysfunction, but this remains to be clinically
alidated.

Given its desirable broad spectrum and the excellent
esults of in vitro and animal studies, voriconazole is a
otentially appropriate first-line treatment for life-threat-
ning fungal infections and is now licensed as a primary
herapy for acute IA. Treatment of chronic aspergillosis
equires long-term therapy, with an acceptable toxicity
rofile, often for months or even years, and the use of an
rally administered regimen, as the only realistic option.
he results of our data show that voriconazole is a safe
nd effective treatment as primary or salvage therapy in
hronic forms of IA, irrespective of the immunological
tatus of the patients.
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