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Aspergillus Sinusitis in Patients with AIDS: Report of Three Cases and Review 

Winnie Teh, Brenda S. Matti, Harish Marisiddaiah, 
and Grace Y. Minamoto 

From the Division of Allergy, Clinical Immunology, and Infectious 
Diseases, Medical Service, St. Luke 's/Roosevelt Hospital Center; 

Department of Medicine, College of Physicians and Surgeons, Columbia 
University; and Division of Infectious Diseases, Department of 

Medicine, New York Medical College, New York, New York 

Invasive aspergillosis is an uncommon but increasingly reported complication of AIDS. Sinusitis, 
usually bacterial in etiology, is frequently seen among human immunodeficiency virus (HIV)- 
infected patients. We discuss the cases of three patients with AIDS and invasive aspergillus sinusitis 
seen at our institutions and those of 15 patients who are described in the literature. Seven of the 
18 had brain involvement, 3 had orbital involvement, and 7 had mastoid or other bony disease. 
Three had evidence of concomitant invasive pulmonary aspergillosis. Of 15 patients with evaluable 
histories, 11 had recognized risks for invasive aspergillosis; 6 had previous sinusitis, otitis, or polypo- 
sis; and 11 had prior conditions indicative of advanced HIV-related disease. Despite aggressive 
surgical intervention and systemic antifungal therapy, nearly all patients died as a result of asper- 
gillosis. 

Infection of the sinuses is an increasingly recognized prob- 
lem among patients infected with HIV. The incidence of sinus- 
itis among patients with AIDS is reported to be 10%-20% and 
as high as 68% [1]. Bacterial pathogens that are commonly 
isolated include Streptococcus pneumoniae, Staphylococcus 
aureus, and Pseudomonas aeruginosa [1]. Legionella pneu- 
mophila has also been identified as a causal pathogen [2]. Viral, 
parasitic, and fungal causes of sinusitis, although still relatively 
rare, are being reported with increasing frequency. Cytomega- 
lovirus [3], Microsporidia species [4], Acanthamoeba species 
[5], Pseudallescheria boydii [6], Schizophyllum commune [7], 
Rhizopus arrhizus [8] and other Mucoraceae [9], Candida albi- 
cans [10], Cryptococcus neoformans [11], and Alternaria spe- 
cies [12] have been reported as causes of sinusitis in patients 
with AIDS. While bacterial sinusitis may present at any time 
in the course of HIV infection, fungal sinusitis appears to occur 
when the CD4 lymphocyte count becomes <150/mm3 [6]. 

Invasive aspergillosis is now widely recognized as a serious 

complication of AIDS, but aspergillus sinusitis in HIV-infected 

patients is less well described [6, 9, 13-28]. Most cases of 

aspergillus sinusitis reported have occurred in hosts immuno- 

logically compromised by neoplasms, chemotherapy, or trans- 

plantation [29]. At least 32 cases of fungal sinusitis have been 

reported among patients with AIDS; 26 (81%) were caused by 
Aspergillus species. It is the most common fungal infection of 
the paranasal sinuses [30] among all hosts. 

We report here three cases of aspergillus sinusitis in patients 
with AIDS and review the literature to highlight the increasing 
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importance of this disease and its potential for invasiveness 
and mortality. 

Patients and Methods 

Infectious disease and allergy/immunology subspecialty 
physicians at St. Luke's/Roosevelt Hospital Center and other 
hospitals in the New York City area were surveyed about cases 
of aspergillus sinusitis among their patients with HIV infection 
or AIDS. A computer-based (MEDLINE and AIDSLINE) 
search and manual searches of Index Medicus and other En- 
glish-language literature were performed. Cases were defined 
as those in which there was clinical or radiographic evidence 
of sinusitis and in which a culture specimen or a histopathologic 
specimen from the sinuses, mastoid, or middle ear contained 

Aspergillus organisms. In one case, the diagnosis of aspergillus 
sinusitis was presumptive and based on the findings of concom- 
itant pseudomembranous tracheobronchitis and hyphae seen in 
transbronchial specimens, as well as the fact that a previous 
bronchoscopic specimen had contained Aspergillus fumigatus 
[13]. In a case reported as an abstract, the diagnosis was based 
on the finding of invasive sinus and orbital disease and the 

presence of septate hyphae in a sinus biopsy specimen [21]. 
Eight additional patients were described in case series of sinus- 
itis or in abstracts [9, 23-28]; because limited clinical, histo- 

pathologic, and/or microbiologic information was described 
with regard to the individual patients, they were excluded from 

analysis. 

Case Reports 

Case 1 

A 35-year-old man with AIDS, a CD4 lymphocyte count of 
1 1/mm3, cervical lymph node tuberculosis, disseminated Myco- 
bacterium avium complex and cytomegalovirus infections, can- 
didal esophagitis, a history of smoking and alcohol use, and 
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occasional sinusitis presented to the hospital with bilateral ear 

pain. Examination showed amber fluid in the left ear, a deviated 
nasal septum with patent airways, nares injected with thick 
secretions, and no paranasal sinus tenderness. The total WBC 
count was 3,500/mm3, with an absolute neutrophil count of 
1,900/mm3. Chest roentgenography showed pleural thickening 
in both apices but no infiltrate or effusion. MRI of the brain 
showed nonenhancing right frontal white matter with inflam- 
matory disease of the paranasal sinuses. Therapy with cefur- 
oxime was started. 

The patient continued to have fever, left-ear pain radiating 
to the neck, mastoid tenderness, chills, and night sweats. Bacte- 
rial and mycobacterial cultures yielded no growth. Cefuroxime 
was withdrawn after 15 days of treatment. CT scanning of the 
brain and bone scanning confirmed left-sided otitis media and 
sinusitis but showed no evidence of osteomyelitis. Amoxicillin/ 
clavulanate was given for 2 weeks. 

MRI showed pansinusitis with air-fluid levels, extensive 
bony destruction of the left temporal bone with a soft-tissue 
density in the middle ear, and meningeal inflammation. Therapy 
with ticarcillin/clavulanate and tobramycin was started. A left 
myringotomy yielded serosanguinous fluid; coagulase-negative 
methicillin-resistant Staphylococcus species grew in a culture 
of this fluid. Vancomycin was added to the regimen. Fungal 
cultures of the ear exudate were positive for A. fumigatus. 
Antibacterial agents were withdrawn, and therapy with ampho- 
tericin B (0.8 mg/[kg.d]) was begun; a total course of 2,870 
mg was eventually given. Itraconazole (200 mg daily) was 
added to the regimen 16 days after therapy with amphotericin 
B was begun. 

Over a 3-month period, left facial paresis and hearing loss in 
the right ear developed. Left-jaw swelling, headache, dizziness, 
nausea, right-sided facial and eye pain, and profuse bleeding 
from the right ear occurred; the patient died. 

Case 2 

A 45-year-old homosexual man with AIDS, a CD4 lympho- 
cyte count of <50/mm3, and a history of Pneumocystis carinii 

pneumonia, cytomegalovirus retinitis, and disseminated infec- 
tion due to M. avium complex was admitted with left-sided 
headache of 2-3 weeks' duration, left-sided facial pain, fever, 
anorexia, nausea, vomiting, cough, and nasal discharge. 

Examination showed mild left maxillary tenderness; nasal 

septal anterior perforation with inflamed, dry mucosa; and thick 
mucoid secretions or crusts but no purulence or mass at the 
level of the left middle turbinate. The total WBC count was 
2,000/mm3, with an absolute neutrophil count of 1,440/mm3. 
CT scanning showed left maxillary sinusitis; inflammatory 
changes in all paranasal sinuses; and a soft-tissue lesion associ- 
ated with bony destruction of the lateral wall of the maxillary 
antrum and extension into the infrazygomatic masticator space. 
Empirical therapy with ceftazidime and clindamycin was 
begun. 

A Caldwell-Luc procedure on the left maxillary sinus and 
infratemporal fossa was performed; necrotic tissue and masses 
of fungal mycelia were found, of which most but not all could 
be removed. Culture of this material was positive for A. fumiga- 
tus. Ceftazidime and clindamycin were withdrawn after a 14- 
day course. Therapy with amphotericin B (0.6 mg/[kg-d]) was 
begun, but the patient died despite receiving a total amphoteri- 
cin B dose of 1,600 mg and a 52-day course of itraconazole 
(200 mg twice daily). 

Case 3 

A 39-year-old man with AIDS, a history of intravenous drug 
use and smoking, a CD4 count of 15/mm3, P. carinii pneumo- 
nia, disseminated M. avium complex infection, and chronic 
otitis extema was admitted because of a left-sided headache of 
1.5 months' duration and a 50-pound weight loss over a 3- 
month period. 

Physical examination showed left mastoid tenderness with 
erythema and an edematous auditory canal with thick dark 
drainage. The total WBC count was 2,900/mm3, with an abso- 
lute neutrophil count of 1,885/mm3. Chest roentgenography 
showed no infiltrates. CT scanning showed a soft-tissue mass 
in the left middle ear with left mastoid bone involvement. He 
underwent a left mastoidectomy. The pathology was compati- 
ble with osteomyelitis, and culture of the mastoid bone was 
positive for A. fumigatus. The patient began receiving ampho- 
tericin B (1 mg/[kg.d]) and received 840 mg prior to being 
discharged (against medical advice), at which point therapy 
with itraconazole (200 mg daily) was initiated. 

He was readmitted two weeks later with worsening headache 
and restarted on amphotericin B (1 mg/[kg.d]). Examination 
of the CSF showed 4 white blood cells (2 monocytes, 2 lympho- 
cytes), a protein level of 120 mg/dL and a glucose level of 48 
mg/dL (serum glucose level was 99 mg/dL). India ink and 
gram stains and a stain for acid-fast bacilli were negative; 
bacterial, fungal, and mycobacterial cultures yielded no growth. 

After two weeks of therapy, the patient's speech became 
slurred and he had difficulty swallowing. CT scanning was 
repeated and demonstrated chronic left-mastoid osteomyelitis 
with intracranial spread and left temporal lobe edema, compati- 
ble with focal cerebritis. Ceftazidime and itraconazole (200 mg 
daily) were added to the regimen of amphotericin B. Findings 
of another CSF examination were significant only for a protein 
level of 187 mg/dL. MRI performed after administration of 
2,500 mg of amphotericin B and 6 weeks of therapy with 
itraconazole and ceftazidime showed a temporal lobe cavity 
with edema and meningeal enhancement. The patient's condi- 
tion deteriorated and he eventually died. 

Results 

The characteristics of 18 patients with AIDS and aspergillus 
sinusitis (15 patients previously described in the literature and 
3 patients from our current study) are described in table 1. 
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Table 1. Characteristics of 15 patients previously described in the literature and three patients in the current study who had aspergillus 
sinusitis and AIDS. 

Case no. Patient's age Prior or concurrent HIV- Possible risk factors* for 
[reference] (y)/sex related conditions aspergillus sinusitist Sites of aspergillosis 

1 [6] 38/M Oral candidiasis, CMV, Chronic maxillary sinusitis and L maxillary, bilateral ethmoid 
MAI polyps, marijuana use, sinuses 

ANC: 600 
2 [6] 33/M Oral candidiasis, KS, CMV Antibiotic use, chemotherapy, L frontal, bilateral ethmoid 

sinusitis (ethmoid) marijuana use, chronic sinuses; L frontal lobe 
sinusitis brain; L orbital apex; optic 

nerve 
3 [6] 50/M KS, MAI, CMV retinitis Antibiotic use, chemotherapy, L frontal, bilateral maxillary 

and frontal sinusitis, polyps, ANC: 120 and ethmoid sinuses; L 
immunoblastic frontal lobe brain 
lymphoma 

4 [13] NA/M NA Neutropenia, corticosteroid use Sinus (unspecified); bronchi; 
trachea; lung; cerebrum 
(probable) 

5 [14] 32/M Wasting syndrome, Chronic sinusitis R maxillary sinus 
isosporiasis 

6 [15] 32/F NA NA Ethmoid sinus, L 

superomedial orbit 
7 [16] 44/M PCP, HIV cardiomyopathy NA L sphenoid sinus; basilar 

meningitis with pontine 
suprasellar infection 

8 [17] 27/F Oral candidiasis, HSV Neutropenia R mastoid; ear canal; dural 
sinus; temporal lobe; 
cerebellum; brain stem 

9 [17] 27/M NA NA Mastoid; L ear canal 
10 [18] 39/F CMV retinitis Antibiotic use, neutropenia Mastoid; middle ear 
11 [19] 24/M NA Bilateral tympanostomy tubes Mastoid; lateral sinus; L 

inserted 6 w previously cerebellum 
12 [20] 15/M CNS toxoplasmosis, MAI, Leukopenia Lung (RLL, LLL); maxillary 

disseminated candidiasis sinus 
13 [21] 36/M CNS toxoplasmosis, CMV Neutropenia, corticosteroid use R maxillary and frontal 

retinitis sinuses; R retroorbital 
space 

14 [22] 30/M MAI, HZ, PCP Corticosteroid use, ANC: 900 R maxillary, frontal, ethmoid, 
sphenoid sinuses 

15 [23] NA/M PCP, KS, CMV retinitis, ANC: 600 Maxillary sinus; larynx; lungs 
cryptosporidiosis 

16 [PR] 35/M Cervical LN TB, MAI, Sinusitis, alcohol use Pansinuses; L temporal lobe; 
CMV R frontal lobe 

17 [PR] 45/M PCP, CMV retinitis, MAI None L maxillary sinus; L 

infratemporal fossa 
18 [PR] 39/M PCP, MAI Chronic otitis extema L mastoid; L temporal lobe 

NOTE. ANC = absolute neutrophil count (per mm3); CMV = cytomegalovirus infection, disseminated unless otherwise stated; HSV = herpes simplex virus 
infection; HZ = disseminated herpes zoster; KS = Kaposi's sarcoma; L = left; LLL = left lower lobe; LN = lymph nodes; MAI = disseminated infection due 
to M. avium complex; NA = data not available; PCP = P. carinii pneumonia; PR = present report; R = right; RLL = right lower lobe; TB = tuberculosis. 

* Includes ANC (per available data) if ANC <1,000/mm3. 
t Causative species was A. fumigatus in 13 cases; not stated in 4 cases (numbers 4, 7, 10, and 13); and A. niger in 1 case (number 12). 

There were 15 males and three females. The average age was 
34 years (range, 15-50 years); the ages of two patients were 
not specified. 

Eleven of 15 evaluable patients had recognized risks for 
invasive aspergillosis (which include neutropenia or leukope- 
nia, use of corticosteroids, prolonged use of broad-spectrum 
antibiotics, marijuana use, and intravenous drug use), while 6 
of 11 patients described had predisposing factors for aspergillus 

sinusitis (including a history of sinusitis, otitis, or nasal polypo- 
sis). Eleven of 14 patients with evaluable histories had opportu- 
nistic infections such as those caused by cytomegalovirus and 
M. avium complex, suggestive of a more advanced stage of 
AIDS (CD4 lymphocyte count, <100/mm3). 

The causative Aspergillus species was A. fumigatus in 13 of 
14 cases in which such information was available and Aspergil- 
lus niger in 1 case. Among the 18 cases, progression and 
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extensive disease were manifested in 7 with brain involvement, 
3 with orbital involvement, and 7 with mastoid or other bony 
disease. Three of the 18 patients had concomitant pulmonary 
aspergillus disease. 

Morbidity and mortality were high. Only 2 patients of the 
17 for whom outcomes were known were successfully treated 
(table 2), and one of those 2 received no systemic fungal treat- 
ment; for 1 other patient (case 15), the outcome of treatment for 
sinusitis was not specified, although the concomitant laryngeal 
aspergillus disease apparently responded to a course of itraco- 
nazole. For two patients, diagnosis was made at autopsy; there- 
fore, no specific antifungal treatment was administered. Thir- 
teen of the 14 deaths were attributed to invasive aspergillosis; 
one patient died of disseminated isosporiasis. Eleven of the 18 
patients underwent adjunctive surgical intervention, but only 
one was successfully treated. 

Discussion 

Aspergillus is a fungus of the Ascomycetes class and is 
found ubiquitously in soil, plants, and decaying matter. It has 
been increasingly reported as a cause of sinusitis in both 

immunocompetent [31, 32] and immunocompromised hosts 
[30]. The mode of transmission is inhalation. In patients with 
AIDS, abnormalities in local host defenses and immune defi- 
ciencies may allow Aspergillus to become pathogenic, leading 
to infection that is usually difficult to eradicate and invasive 
disease. 

Many factors may predispose the patient with AIDS to asper- 
gillus sinusitis. Deficiencies of the IgG2 and IgG4 subclasses 
and an increased level of IgE may be risks for recurrent bacte- 
rial sinusitis [1], otitis media, and pneumonia [26]; recurrent 
bacterial sinusitis may be a risk factor for fungal sinusitis [17], 
although it is not clear whether this risk may be due to local 

changes secondary to bacterial infection or to chronic antibiotic 
use associated with recurrent sinusitis. High levels of circulat- 

ing immune complexes, complement consumption [33, 34], 
defective macrophage phagocytosis [35], and neutrophil dys- 
function [36] may be important factors predisposing HIV-in- 
fected patients to fungal disease. Local conditions such as 
chronic rhinitis with stagnation of nasal secretions and nasal 
polyps may favor development of fungal infection [17]. An 
anaerobic environment secondary to occlusion of the natural 
ostia of the sinuses may be important in promoting fungal 
pathogenicity [37]. In addition, the previously recognized risk 
factors for invasive aspergillosis, which include prolonged anti- 
biotic use, neutropenia, corticosteroid use, marijuana use, intra- 
venous drug use, and neoplasms, as well as factors such as 
diabetes mellitus, liver disease, chronic lung disease, and cavi- 
tary tuberculosis, may predispose patients with AIDS to asper- 
gillosis [14]. However, these factors have not been consistently 
present in this patient population. 

Aspergillus sinusitis has four clinicopathological presenta- 
tions [38, 39]. (1) Allergic aspergillus sinusitis is seen in young 
adults with a history of asthma, atopy, and nasal polyposis 

and presents as a nonspecific, recurrent, persistent sinusitis. 
Treatment is by conservative surgical drainage and the surgical 
removal of polyps; some response to corticosteroids has been 
noted. (2) Aspergillus mycetomas, often confined to a single 
sinus cavity, usually the maxillary antrum, provoke little or no 
inflammation but can cause local invasion. The mainstay of 
treatment is surgery, to which response is excellent. (3) Chronic 
invasive sinusitis, observed in healthy hosts in areas of ende- 
micity and in diabetic patients, is associated with a duration 
of months to years. It usually involves the maxillary or ethmoid 
sinuses and is associated with chronic inflammation and often 
local invasion. Its management is accomplished with surgical 
drainage, local debridement, and administration of amphoteri- 
cin B. (4) Acute invasive aspergillosis of the sinuses is predom- 
inantly found in immunocompromised hosts. The maxillary 
and/or ethmoid sinuses are most commonly involved. The dis- 
ease progresses from crusting of the nasal mucosa or cartilagi- 
nous septum, which is often asymptomatic, to ulceration and 
destruction of the inferior turbinates and sinuses as well as 
angioinvasion. Extension to the orbit and the brain is often a 
terminal event. Dissemination to the lungs, liver, and spleen can 
occur [32]. Aspergillus otomastoiditis, associated with mastoid 
sinus destruction by invasion with Aspergillus, is usually due 
to progression of infection from the middle ear. Pain in the ear 
is a common presenting feature and is a useful clinical clue. 
The temporal lobes may be involved secondarily. Management 
includes aggressive debridement, drainage of sinuses, and ad- 
ministration of amphotericin B; the mortality rate is extremely 
high [17, 19]. 

Among the patients reported here and in the literature, acute 
invasive aspergillus sinusitis was the predominant form of si- 
nusitis or otomastoiditis. The course was as progressive and 
destructive as that in other immunocompromised hosts; how- 
ever, while the lung is the most common organ involved in 
invasive aspergillosis among patients with AIDS, our review 
shows that only three of the 18 patients had concomitant pulmo- 
nary disease. Case 9 involved A. fumigatus mycetomas and 
drainage in the ear canal and middle ear; prior tympanocentesis 
also showed the presence of coagulase-positive Staphylococcus 
species and diphtheroids. A CT scan demonstrated soft-tissue 
filling of the mastoid and petrous air cells without signs of 
bony destruction. The patient was treated with a topical antifun- 

gal agent and topical and systemic antibacterial agents, which 
resulted in clinical and radiographic resolution. It is unclear 
whether the less invasive forms of disease might progress to 
the more fulminant forms. It is possible that the elimination of 
bacterial flora in the middle ear and mastoid decreased the 
local conditions that would have promoted fungal invasion. 

It is of interest that A. fumigatus was the predominant species 
causing invasive aspergillus sinusitis in this patient population. 
This may simply reflect the general predominance of A. fumiga- 
tus as the cause of aspergillosis. However, our finding contrasts 
with the preponderance of Aspergillus favus as the causal spe- 
cies in lesions beginning in the nose or paranasal sinuses and 
in sinusitis that has occurred in patients with leukemia [40, 
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Table 2. Treatment and outcome in 18 cases of aspergillus sinusitis in patients with AIDS. 

Case no. Source of diagnostic 
[reference] specimen Treatment* Outcome 

1 [6] L maxillary sinus Bilateral ethmoidectomy, L Caldwell-Luc, L Initial improvement, then relapse, 
antral window placement, itraconazole death 
(200 mg b.i.d. x 6 w), imipenem 

2 [6] Sinus material L frontoethmoidectomy, transorbital Death 
exploration of L preseptal area and 

drainage, L superior orbitectomy, AmB 
iv (x 7 d) and locally (X 3 d) 

3 [6] Frontal sinus, frontal L frontotemporal craniotomy, resection of L Death 
lobe abscess frontal-lobe abscess, duraplasty with 

pericranium graft 
4 [13] TBBx Caldwell-Luc, AmB iv (X 10 d) and Death 

aerosol (x 7 d), itraconazole 
5 [14] R maxillary sinus R Caldwell-Luc, transantral ethmoidectomy, Death due to disseminated isosporiasis, 

AmB (756 mg) sepsis 
6 [15] L orbit abscess (FNAB), Intranasal transorbital ethmoidectomy, AmB Successfully treated 

ethmoid sinus locally, iv 
7 [16] CSF, sinus tissue Antibacterial agents for meningitis Neurological deterioration leading to R 

(autopsy) hemiparesis, seizures, coma, death 
8 [17] R mastoid Mastoidectomy, AmB, itraconazole Death 
9 [17] Middle-ear culture Clotrimazole drops (X 2 w), then Successfully treated (still well at 

cortisporin otic drops (2 w), ciprofloxacin 12-mo follow-up) 
(750 mg b.i.d. X 2 w) 

10 [18] Middle ear drainage, Mastoidectomy, AmB (X4 w), itraconazole Death 
mastoid (X 13 w) 

11 [19] Mastoid, fluid L mastoidectomy, retrosigmoid drainage of Lost to follow-up 
cerebellar abscess, sigmoid and lateral 
sinus resection, AmB (2 g) 

12 [20] Lung, sinus (autopsy) None Death 
13 [21] Sinus AmB, itraconazole Death 
14 [22] Sinus Itraconazole (200 mg/d) plus clindamycin Death 

(1,800 mg/d) plus clarithromycin (1,000 
mg/d) x 10 d, then AmB (1 mg/[kg.d] 
x 3 d) 

15 [23] Sinus, larynx, BAL Itraconazole (400 mg q.d. X 1 mo) Laryngeal disease successfully treated; 
sinusitis outcome unspecified 

16 [PR] L middle-ear culture AmB (2,750 mg), itraconazole (200 mg q.d. Death 
x 76 d) 

17 [PR] L maxillary sinus, L L Caldwell-Luc, AmB (1,600 mg) Death 

infratemporal fossa 
18 [PR] L epitympanum, L L mastoidectomy, AmB (3,340 mg), Death 

additus ad antrum itraconazole (200 mg x 6 w) 

NOTE. AmB = amphotericin B; BAL = bronchoalveolar lavage; FNAB = fine-needle aspiration and biopsy; L = left; PR = present report; R = right; 
TBBx = transbronchial biopsy. 

* Dosages and durations are given per available data. 

41]. Among the latter group of patients, it has been proposed 
that the larger size and possibly other surface characteristics 

ofA.flavus spores determine its deposition in the upper respira- 
tory tract; the smaller spores of A. fumigatus may be more 

likely to deposit in the lower respiratory tract. This does not 
account for the predominance of A. fumigatus as the cause of 
other manifestations of invasive aspergillosis (pulmonary, 
CNS, and cardiac manifestations) previously noted in patients 
with AIDS [14, 18]. Differences between the two patient popu- 
lations with regard to host-defense impairment and local condi- 
tions may play roles in the apparent differences in pathogenicity 
of A. fumigatus and A. flavus for the sinuses. 

The diagnosis of acute invasive aspergillus sinusitis usually 
involves an invasive procedure. Fungal culture of sinus aspi- 
rates or drainage fluid is an important diagnostic step. Histo- 

pathological examination of sinus or bone biopsy specimens 
often demonstrates the presence of the fungal pathogen. The 

staining methods that have been used include the modified 

methylene blue stain, the calcofluor white fluorochrome stain, 
and methenamine silver stain [42]. Serological tests for the 

presence of antibody or antigen, not widely available, are nei- 
ther standardized nor consistently definitive. 

While aspergillus sinusitis in immunocompetent patients of- 
ten responds to surgical drainage alone [43], both systemic 
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antifungal agents and surgery play necessary, but apparently 
not sufficient, roles in the treatment of invasive disease in 
patients with AIDS. Treatment may result in cure or suppres- 
sion of disease, while nontreatment almost always leads to 
progression [6]. In appropriate candidates, adjunctive surgery 
may be necessary because of extensive involvement and inva- 
sion into bony structures and the brain. However, despite surgi- 
cal intervention, the outcome is usually dismal. 

Amphotericin B is the predominant systemic antifungal 
agent used for aspergillus sinusitis, although the outcome 
in reported cases has not been encouraging. The role of am- 
photericin B irrigation is not known. Amphotericin B in com- 
bination with rifampin or flucytosine may be more efficacious 
in vitro, but clinical studies have not shown significant im- 

provement in survival rates [43]. The use of liposomal am- 
photericin B has been reported; of 7 patients (5 of whom 
had underlying hematologic malignancies) with aspergillus 
rhinosinusitis whose therapy with conventional amphotericin 
B failed, 5 were considered cured by a course of liposomal 
amphotericin B [44]. Itraconazole has in vitro and in vivo 
activity against many Aspergillus species [45]; however its 
efficacy in invasive sinusitis is unclear. The management of 
the patients reported here did not include susceptibility test- 
ing for Aspergillus isolates or determination of itraconazole 
levels. The efficacy of a combination of amphotericin B and 
itraconazole is not known. In a recent study, 12 of 15 evalu- 
able patients (who were not infected with HIV and for whom 
the clinical presentation of invasive aspergillosis varied) 
showed clinical response to therapy with itraconazole (100- 
400 mg daily) [45]. In a large prospective multicenter trial 
of oral itraconazole therapy (600 mg/d for 4 days, followed by 
400 mg/d) in patients with invasive aspergillosis and various 
underlying conditions, there was a 50% failure rate for sinus 
disease and a 44% failure rate for patients with AIDS [46]. 
The daily dose (200 mg) of itraconazole given to our patients 
was probably subtherapeutic in view of these data. 

Invasive aspergillosis is generally difficult to diagnose ante- 
mortem and requires a high index of suspicion and an invasive 

procedure. The outcomes of treatment for both aspergillus si- 
nusitis and invasive aspergillus disease at other sites in patients 
with AIDS are poor. Thus, a similarly aggressive approach to 
the diagnosis and management of aspergillus sinusitis must 
be taken for patients with AIDS so that the outcome will be 

optimal. 
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