
mophilus influenzae and Staphylococcus aureus, but atypical
organisms as Legionella pneumophila, Mycobacterium avium,

fungi, viruses and parasites have been reported (Schlanger et al.,
1984; Naguib et al., 1994; Dunand et al., 1997; Iwen et al., 1997;
Yoskovitch and Cantrell, 1998). 
The purpose of this study was 1) prospectively to determine the
occurrence, site and type of paranasal sinus abnormalities seen
on MRI in HIV-infected patients with fever, 2) to relate the
demonstrated abnormalities of the paranasal sinuses to clinical
and immunological parameters, and 3) to determine the micro-
biological agents found in the sinus aspirates.

MATERIALS AND METHODS

This prospective study was performed at the Department of
Infectious Diseases, Marselisborg Hospital, Aarhus University
Hospital, Denmark during the period from May 1996 to June
1998. The criteria for inclusion was: HIV-infected/AIDS
patients (≥18 years) admitted to the department with fever (tem-
perature ≥37.5°C). Patients fulfilling the criteria more than once
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INTRODUCTION

Sinusitis is commonly occurring in patients infected with
Human Immunodeficiency Virus I (HIV), but the true prevalen-
ce has not been established. Retrospective studies have found
prevalences between 4.4% and 16% (Lamprecht and Wied-
brauck, 1988; Del Borgo et al., 1997), while prospective studies
suggest rates between 30% and 68% (Lamprecht and Wied-
brauck, 1988; Sample et al., 1989). The great discrepancies
between the prevalences may partly be explained by a great
number of asymptomatic cases of sinusitis, 25-33% (Zurlo et al.,
1992; Godofsky et al., 1992). These asymptomatic cases are mis-
sed in retrospective studies in which the diagnosis often is based
on clinical criteria. The use of different diagnostic techniques as
plain radiographs, computed tomography (CT) or magnetic res-
onance imaging (MRI) and the different definitions of normal or
abnormal conditions of the paranasal sinuses may also contribu-
te to the discrepancies observed. 
In most cases the etiologic agents are the same as found in
immunocompetent patients: Streptococcus pneumoniae, Hae-
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aspirates. MRI was performed in 54 HIV-infected patients with 70 evaluable episodes of fever.

Patients receiving antibiotics were excluded. Bactrim was permitted, when given as prophylaxis

of Pneumocystis carinii pneumonia. If abnormalities were found on MRI, sinus aspiration was

performed and the aspirate investigated. MRI abnormalities were found in 54.3% of the

patients with a significantly higher occurrence of pathological changes in AIDS patients com-

pared with HIV-infected without AIDS. In approximately 2/3 of the aspirates a probable, etio-

logic agent was found. However, 1/3 of these agents were atypical such as cytomegalovirus and

mycobacteriae; in one patient Non-Hodgkin’s lymphoma was found. 

The high occurrence of sinusitis in HIV-infected patients and the atypical findings in the sinus

aspirates stress the importance of searching for sinusitis and the etiology to ensure the correct

treatment.
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during the study period were included if at least three months
had passed since the last episode of fever. Excluded were
patients with problems of compliance and patients receiving or
having received treatment with antibiotics within the last three
days before participating in the study. Trimethoprim/sulfamet-
hoxazole (TMS), was permitted, when given as prophylaxis of
Pneumocystis carinii pneumonia (PCP) in a dose of 160/800
mg/kg twice/day three times/week. A total of 81 patients fulfil-
led the inclusion criteria but 3 did not want to participate, 2
suffered from claustrophobia and 6 were severely ill making
MRI impossible to perform. At inclusion the patients comple-
ted a questionnaire commenting on the presence of (1) allergy,
(2) current symptoms of sinusitis, (3) previous events of sinu-
sitis, (4) cold more than twice annually and (5) smoking habits.
Clinical examination was performed and the blood samples
were drawn and immediately analyzed. The clinical examina-
tion was a routine examination including tapping of the sinuses
and otoscopy. The blood samples included: erythrocyte sedi-
mentation rate (ESR), hemoglobin, leucocyte count with diffe-
rentiating into subtypes, platelet count, eosinophilics (total
number), creatinine, sodium, potassium, albumin, aspartate
aminotransferase, alanine aminotransferase, alkaline phospha-
tase, bilirubin, IgG, IgM, IgA, IgE, CD3, CD4, CD8 counts,
cryptococcus antigen, HIV-1 viral load, and blood cultures. 

MRI scans were performed within 24 hours after inclusion and
performed on a 1.5 Tesla magnet. In all patients an axial, double
spin-echo and a T1-weighted, coronal spin-echo of the sinuses
and cerebrum were performed. All the MRI examinations were
reviewed by the same radiologist who was blinded with regard
to the results of the questionnaire. Eight anatomic areas (4 on
each side) were examined separately: the frontal, maxillary,
sphenoid and ethmoid sinuses. The three first mentioned para-
nasal sinuses were classified in grades 0-6 (Table 1). Due to the
normal physiological cyclical changes that occurs in the eth-
moids (Kennedy et al., 1988) a special classification (grades 0, 1,
4) was made for this sinus group (Table 2). If one sinus showed
more than one abnormality, only the most pronounced abnor-
mality was recorded.

In patients with changes on MRI classified as grade 2, 3 or 4,
sinus aspiration from the maxillary sinus was performed as fol-
lows: a gauze tampon moistened with a solution of 5% lidocai-

ne was applied to the area below the inferior turbinate. After a
period of 5 minutes the gauze was removed and a topical anaes-
thesia with a 10% lidocaine cum adrenaline was applied to the
mucosa of the puncture site. With a SinuJect™ (Atos Medical
AB, Sweden) a small sterile drainage tube was introduced into
the maxillary sinus simultaneously with the puncture. Aspira-
tion was performed with a 20 ml syringe and sent for analysis. If
the aspirate was purulent, the sinus was washed with 50-100 ml
of 0.9% NaCl and the drainage tube stayed in position. Lavage
with 50-100 ml of 0.9% NaCl was then performed through the
tube every day (typically 2 days) until the obtained fluid was
clear. If no fluid was obtained, one more drainage tube was
introduced and 5 ml of 0.9% NaCl was instilled and aspirated.
As obtaining biopsies from the sinuses is a very painful surgical
intervention, biopsies were only obtained if malignancy was
suspected. 

The sinus aspirate was rutinely cultured for ordinary aerobic
and anaerobic bacteria, fungi, legionella species, Herpes simplex,

Cytomegalovirus (CMV), and mycobacteriae. Quantification was
performed and isolates in numbers ≥106 cfu/ml was regarded as
threshold for antibiotic treatment. Samples were cultured for
Mycoplasma pneumoniae and examined with the polymerase
chain reaction (Jensen et al., 1989). Antigen detection was
performed for influenza-, parainfluenza-, adeno-, Respiratorial

syncytial virus (RSV) and Cryptococcus neoformans (CN). Detec-
tion of Pneumocystis carinii (PC) was performed by use of
immunofluorescence and Gomori methenamine silver stain at
the Laboratory of Parasitology and at the Department of Patho-
logy, Aarhus University Hospital. The pathologists examined
for eosinophilic and tumour cells too. The examinations for
Legionella species, mycobacteriae and Mycoplasma pneumoniae

were performed at Statens Serum Institut, Copenhagen, Den-
mark. Antigen detection of CN was performed at Department
of Microbiology, Aarhus University. The remaining microbiolo-
gical examinations were performed at the Department of Clinic-
al Microbiology, Aarhus University Hospital, Aarhus, Den-
mark.

Statistical analysis

Each episode counted as if it represented a new patient. In case
of persistent changes as e.g. polyps in the sinuses, these changes
were only counted when the patient was included for the first
time. 
The statistical programme used was SPSS package for personal
computers. Univariate analysis was calculated by using odds
ratios and the χ2 test. Level of significance was 5%. 

Table 1. Classification of MRI signals in the frontal, maxillary and sphe-
noid sinuses.

Table 2. Classification of MRI signals in the ethmoids.
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Ethics

The study was approved by the local ethical commitee.  

RESULTS

Fifty-four patients with 70 evaluable episodes of fever were con-
secutively included with an even distribution in each of the four
seasons (between 15 and 20 patients/season). Thirty-nine of the
54 patients were included once, 14 were included twice, and one
was included three times. Fifty-eight (83%) were men and 12
women with a median age of 37 years (range 19-63). The median
CD4 cell count was 245 x 106/l (range 10-1140). The median
HIV-1 viral load was 23370 copies/ml (range 0-1166954). The
median length of time since the diagnosis of HIV infection was
7.5 years (range 1 month to 12.1 years). Thirty-two (45.7%) of
the patients met the criteria for the diagnosis of AIDS. 
In accordance with the criteria of classification (Table 1 and 2)
38 (54.3%) of the MRI`s from the 70 cases showed abnormalities
> grade 1 in one or more of the 8 paranasal sinuses. With the
exception of polyps, none of the 15 patients, who were included
more than once, had morphological abnormalities on the
second or third MRI classified > grade 1. The final diagnosis of
these 15 patients were pneumonia (10), cystitis (1), toxoplasmo-
sis (1) and in the remaining three patients the fever disappeared
spontaneously. Abnormalities were most commonly seen in the
maxillary sinuses followed by the sphenoid, the ethmoid, and
the frontal sinuses. No significant left-right variation was
observed. Twenty-three of the 38 patients had abnormalities in
one or more sinuses classified as grade 4, i.e. showing morpho-
logical changes compatible with the radiological definition of
acute sinusitis (Lindbæk et al., 1996; Del Borgo et al., 1997).
Mucosal polyps or cysts were seen in 9 cases and in 7/38 (18.4%)
of the cases polyps were the only pathological change detected.
Aplasia was not seen. 
Pathological changes were significantly more common in
patients with the AIDS diagnosis, 22/32 cases compared with
16/38 in HIV infected without AIDS (χ2 = 4.970, df = 1, p <
0.026). The occurrence of morphological changes increased
with decreasing CD4 count, decreasing CD4:CD8 ratios, and
with increasing length of time since the diagnosis of HIV infec-
tion, but the occurrence was not significantly higher in patients
with CD4 count < 200 x 106/l, CD4:CD8 ratios < 0.5, or in
patients with known HIV infection for ≥ 5 years.
Facial tenderness/pain localized over the sinuses and cough
were the only symptoms significantly associated with paranasal
sinus abnormalities (χ2 = 5.748, df = 1, p < 0.017) and (χ2 =

5.005, df=1, p < 0.025), respectively. Facial tenderness/pain
localized over the sinuses was present in 22/38 of the patients
with abnormalities on MRI versus 9/31 in patients with normal
MRI’s. The corresponding numbers for cough were 35/38 ver-
sus 23/32. We did not find any difference in the duration of
symptoms between the group with and without morphological
changes and there was no association between previous events
of sinusitis, suffering from allergy and/or asthma, suffering
from cold more than twice annually, having elevation of IgE (>
150 KIU/l), eosinophilia (> 0.4 x 109/l), elevated erythrocyte
sedimentation rate (ESR) (> 20mm/h), and the actual abnor-
mality seen. Nor was there any significant difference between
smokers, irrespective of the tobacco consumption, non-smokers
and the presence of abnormality.
Forty-four of the 70 patients were treated with one or more anti-
retroviral drugs. Twenty-nine patients received prophylaxis of
PCP; 10 received pentamidine; 19 TMS. Treatment with anti-
retrovirals and/or PCP-prophylaxis did not have any influence
on the prevalence or severity of morphological changes observ-
ed. 
Abnormalities were apparent on the MRI’s of 56.9% of the men
compared with 41.7% of women, but the difference was not
significant and there was no age or seasonal dependency. 
In 20 patients sinus aspiration was performed. Eighteen of the
aspirates were from patients with acute sinusitis (grade 4), the
remaining 2 patients had changes classified as grade 3. As none
of the patients had more than one episode of sinusitis the 20
aspirates represented 20 different patients. Fourteeen patients
had positive cultures; one had two isolates (Streptococcus viri-

dans and Neisseria species) (Table 3). All of these 14 patients
had morphological changes classified as grade 4. No microorga-
nisms were detected in the remaining 6 aspirates. Eosinophilic
cells were not detected in the sinus aspirates.
In one patient it was indicated to obtain a biopsy as the patient
was complaining of vertigo and diplopia. At clinical examina-
tion ptosis and protrusion of the right eye were found. MRI
showed total opacification of the left sphenoid while the other
sinuses were clean. Streptococcus pneumoniae were cultured
from the sinus aspirate and histopathology of a biopsy from the
sinus concerned confirmed the diagnosis of a high-grade malig-
nant Non-Hodgkin’s lymphoma (NHL) of B cell origin (Burkitt-
like type).  

DISCUSSION

The prevalence of paranasal sinus abnormalities reported in the
literature in patients infected with HIV- I/AIDS varies between
4.4% and 94.6% (Chong et al., 1993; Del Borgo et al., 1997), and
is generally stated to be higher than in immunocompetent
patients (Rubin and Honigberg, 1990). We found paranasal
sinus abnormalities on MRI in 54.3% of our study population.
This occurrence is higher than the prevalence of 38.5% found in
153 HIV-negative patients, who were complaining of symptoms
consistent with sinusitis. These 153 patients were part of a pros-
pective study performed on 404 HIV-negative patients who
were comparable to the HIV-positive patients concerning age,
area of origin (same climate), and the way of classification of the

Table 3. The microbiological agents detected in 14 sinus aspirates.
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MRI’s (Tarp et al., 2000). Our present results are in accordance
with a prospective study of Small et al. (1993) who found that
59% of 37 HIV-infected patients had symptoms and 41% radio-
graphic evidence of sinusitis; with a retrospective study of Zur-
lo et al. (1992) in which 54% of 139 HIV-infected patients had
radiographic evidence of sinusitis, and relatively well with the
prospective part of Lamprecht & Wiedbrauck’s (1988) study,
who found 68% of 28 HIV-infected patients with radiologic
signs of sinusitis. Our results differ markedly from retrospective
studies of Del Borgo et al. (1997) and Grant et al. (1993) who
found prevalences of 4.4% and 6.3%, respectively. The great dis-
crepancies may be explained by use of different diagnostic tech-
niques or different study populations, but the most important
explanation is probably the different ways of classification of the
morphological changes observed. In some studies even minimal
mucosal thickening is classified as sinusitis or at least as abnor-
mal (Cooke and Hadley, 1991; Chong et al., 1993); some studies
do not include polyps and retention cysts as abnormalities
(Gordts et al., 1997), and some ignore the ethmoids (Chong et
al., 1993). The arguments for having chosen MRI as the diag-
nostic imaging technique and the classification shown in Table
1 and 2 appear from our previous study (Tarp et al., 2000). Simi-
larly to what is previously observed, the maxillary sinuses were
the most frequently involved (Zurlo et al., 1992; Mofenson et
al., 1995; Kankam and Sallis, 1997; Tarp et al., 2000). 

We found pathological changes significantly more common in
patients with the AIDS diagnosis. This is in accordance with a
study of Small et al. (1993). Porter et al. (1999), however, stres-
sed that patients with AIDS did not have more severe sinonasal
symptoms than HIV-positive patients. As the prevalence and
severity in Porters’ study were assessed by self-reported symp-
toms the explanation may be that patients with AIDS have a lot
of other and maybe more serious symptoms, so that they simp-
ly ignore more “banal” symptoms as e.g. symptoms of sinonasal
disease.
Symptoms specific of sinusitis are very difficult to state as 25-
33% of cases with sinusitis are asymptomatic (Zurlo et al., 1992;
Godofsky et al., 1992; Tarp et al., 2000). We found, in accordan-
ce with other studies (Hansen et al., 1995; Kankam and Sallis,
1997), tenderness/pain localized to the sinuses and cough
(Wong et al., 1998) to be significantly associated to sinusitis. 
We have not been able to show any effect on the occurrence or
severity of morphological changes in the patients receiving
PCP-prophylaxis and/or antiretrovirals. Mofenson et al. (1995)
neither could prevent sinusitis with intravenous immunoglobu-
lin nor with TMS PCP-prophylaxis. Concerning the possibility
of an allergic factor, we did not find any association between
suffering from allergy, asthma, elevated IgE or eosinophilia and
sinusitis like we did not find any sign of eosinophilia in the
sinus aspirate. Small et al. (1993) and Tarp et al. (2000) did not
find any correlation between sinusitis and an allergy history but
Small et al. (1993) found that an increase in IgE levels was sig-
nificantly associated with sinusitis in HIV infected patients.
That hypothesis has even been advanced, that increased IgE
may be a secondary marker for a worsening of immunodefi-

ciency and may be a marker of poor prognosis in HIV-infected
individuals (Carini et al., 1988; Grieco MH, 1989; Israël-Biet et
al., 1992).
In accordance with our previous study of a general population
(Tarp et al., 2000), we have not found any sex or age depend-
ency, but unlike the abovementioned study, we here observed
an equal distribution of sinusitis cases during the year. In the
Danish climate, it is expected to find more infections in the cold
and wet winter period as seen in our first study (Tarp et al.,
2000). The lack of this seasonal variation in the HIV-infected
population may reflect that the immunodeficiency predisposes
to chronical infections and by that to acute exacerbations, and
that the state of constant immunosuppression is more predomi-
nant than the influence of the climate.

Approximately 2/3 of the findings in the sinus aspirates were
similar to those reported in the general population (Godofsky et
al., 1992), but the remaining 1/3 were more atypical findings.
Thus, in 20 sinus aspirates we found CMV in two, Mycobacteri-

um avium in two, and NHL in one. The two last mentioned phe-
nomenons have previously only been casuistically described
(Naguib et al., 1994; Juman et al., 1994; Pomilla et al., 1995; Fer-
guson et al., 1997; Del Forno et al., 1998). In 30% of the aspira-
tes no agents were demonstrable. In comparable studies
performed on BAL-fluids from HIV-infected patients the num-
ber of “sterile” cases was about 35% (Mundy et al., 1995; Tarp et
al., 1999). If we routinely had obtained biopsies from the sinu-
ses, we could have looked for more microorganisms such as
microsporidia and different types of fungi, or we may have
detected more cases with CMV. However, for ethical reasons
we desisted from this intervention. 
From the literature and from our everyday experience it appears
that very often antibiotic treatment is initiated only on the basis
of symptoms and/or radiologic investigations but without a pre-
ceding sinus aspiration. Sometimes the sinus aspiration is avoi-
ded in order to spare the patient. With the technique applied in
the present study using the SinuJect™, the surgical intervention
is associated with a minimum of trauma, hardly any pain, a low
tendency to bleeding (Wenig et al., 1995), and a low risk of con-
tamination of the sinus aspirate with microorganisms from the
nasal cavity. Due to the introduction of a drainage tube and the-
reby the possibility of performing lavage, this technique may
make up the main treatment. In this way antibiotics may be
avoided.
A threshold for antibiotic treatment based on quantification of
the bacterial growth in sinus aspirates is previously not descri-
bed. In studies performed on bronchoalveolar lavage, which in
several ways are comparable with sinus aspirates, the threshold
for diagnosis of infection varies between ≥103 and ≥104 cfu/ml
(Cantral et al., 1993; Meduri et al., 1998). Due to the therapeutic
effect of the sinus puncture in itself and in order to obtaine a
high specificity we have chosen a relatively high cut off value of
≥106 cfu/ml.

In conclusion, we found a higher occurrence of sinusitis in HIV-
infected patients than in the general population, 54.3% versus
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38.5%. If the patients had met the criteria of AIDS, the occur-
rence was significantly higher than in HIV infected without this
diagnosis. The only symptoms significantly associated to para-
nasal sinus abnormalities were facial tenderness/pain and
cough. In 70% of the sinus aspirates one or more probable, etio-
logic agents were found. Approximately 2/3 of the microorga-
nisms found were similar to those reported in immunocompe-
tent patients (Godofsky et al., 1992), but in 1/3 atypical agents
such as CMV and Mycobacterium avium were found. In one case
malignant cells (NHL) were seen. In 30% of the aspirates no
agents were demonstrable. These findings stress the importan-
ce of performing sinus aspiration and analyses before initiating
antibiotic treatment in order to choose the correct treatment.
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