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sinusitis mmunosuppressed patients are often susceptible to upper airway infections, especially those of

the paranasal sinuses. These can sometimes jeopardize treatment success and even lead to a fatal
outcome.

Objective: To study the paranasal microbiology of immunosuppressed patients with clinical evidence
of rhinosinusitis, and compare it with that from immunocompetent patients.

Material and method: Retrospective study, in which 42 immunosuppressed and 16 immunocompetent
patients were selected. All had clinically evident acute or recurrent rhinosinusitis and were submitted to
ethmoidal or sphenoid sinusectomy or maxillary sinus puncture to gather material for microbiological
cultures.

Results: There were 92% positive cultures, and 21% were negative. Of the positive cultures, 38%
were bacterial, with P. aeruginosa being the most frequent agent; 64% were fungal, which occurred in
the most immunocompromised patients. In the immunocompetent group, there were 62.5% positive
cultures and 37.5% negative ones. All the positive ones were bacterial, with no fungi.

Conclusion: Transplant recipients were prone to develop bacterial rhinosinusitis by Gram positive
and Gram negative agents, the most common of the latter being Pseudomonas aeruginosa. Fungal
infections occurred in the severely immunosuppressed, and it was absent in immunocompetent
patients.

* Medical specialist in otorhinolaryngology, master’s degree and doctoral degree in otorhinolaryngology, Medical Science School (Ciéncias Médicas - FCM), UNICAMP. Collaborating
otorhinolaryngologist at the Rhinology Unit, Otorhinolaryngology and Head & Neck Surgery Discipline, UNICAMP. Graduate course at the FCM-UNICAMP.

2 Graduate student, Otorhinolaryngology Discipline, FCM-UNICAMP. Medical otorhinolaryngologist.
3 Resident, Otorhinolaryngology and Head & Neck Surgery Discipline, FCM-UNICAMP.

4 Medical otorhinolaryngologist and past resident of the Otorhinolaryngology Discipline, UNICAMP.

° Resident, Otorhinolaryngology and Head & Neck Surgery Discipline, UNICAMP.
6 Assistant professor, Otorhinolaryngology and Head & Neck Surgery Discipline, UNICAMP. Faculty member, Otorhinolaryngology and Head & Neck Surgery Discipline, UNICAMP.
Otorhinolaryngology and Head & Neck Surgery Discipline, FCM - UNICAMP.
Send correspondence to: Dra. Erica Ortiz - Disciplina de Otorrinolaringologia, Cabega e Pescogo - Faculdade de Ciéncias Médicas/UNICAMP.
Caixa Postal 6111, Campinas - SP. CEP: 13093-970.
Phone: (0xx19) 3788-7523 - Fax: (0xx19) 3788-8763 - E-mail: erica.ortiz@terra.com.br
Paper submitted to the BJORL-SGP (Publishing Management System — Brazilian Journal of Otorhinolaryngology) on November 2, 2010;
and accepted on February 6, 2011. cod. 7395

BRAZILIAN JOURNAL OF OTORHINOLARYNGOLOGY 77 (4) Jury/Aucust 2011
http://www .bjorl.org / e-mail: revista@aborlccf.org.br
522



INTRODUCTION

At present there are more immunosuppressed
patients because of medical advances in the treatment
of malignancies, degenerative diseases, and autoimmune
conditions in patients receiving transplants, radiotherapy,
and chemotherapy. According to the Brazilian Ministry of
Health, this country has one of the largest organ transplant
systems in the world,; it is third, after Spain and the United
States. There were 23,593 organ, tissue, and cell transplants
from January to June 2010

Transplant patients undergo several preparatory
organic changes and remain immunosuppressed for vari-
able periods. Immunosuppressant drugs, chemotherapy,
radiotherapy, prolonged antibiotic use, graft versus host
disease, and long hospital stays increase the susceptibil-
ity of these patients to infection, especially upper airways
infections. These infections may delay or abort the success
of transplants, and may even lead to death. Fungal infec-
tions have been reported as the main cause of morbidity
and mortality in these patients; this is generally due to
severe immunosuppression, delays in accurate diagnoses,
uncommon etiological agents, aggressive clinical and sur-
gical therapy, and especially the invasive nature of these
infections®>.

Rhinosinusitis often develops in these patients. Ra-
diographs of the facial sinuses are done routinely when
patients present fever; often maxillary sinus opacification
is seen, which suggests acute rhinosinusitis. A clinical
evaluation of these patients is not always easy, and several
of them progress with complicated or recurrent rhinosi-
nusitis because of the abovementioned special features
of immunosuppressed patients. It is important to isolate
the infectious microorganism for appropriate medical or
surgical therapy to be given?>.

The main purpose of this study was to investigate
the paranasal sinus microbiology in immunosuppressed
patients that develop rhinosinusitis, seen at our institution.
A second purpose was to compare the results with bac-
terioscopies of acute rhinosinusitis in immunocompetent
patients that were exposed to the same hospital flora, and
with known data in the literature.

MATERIAL AND METHODS

A retrospective descriptive study was carried out
in the Otorhinolaryngology Outpatient Unit of the Clinic
Hospital. The institutional ethics review board approved
the study (protocol 088-2002). There were 42 immuno-
suppressed adult patients and 16 immunocompetent adult
patients, all with a clinical diagnosis of acute rhinosinus-
itis (fever, headache, rhinorrhea, nasal block, secretory
cough). The diagnosis was confirmed by nasal endoscopy
in all patients; it revealed rhinorrhea with a discharge
(pus or citrine color) in the middle meatus and/or sphe-

noethmoid recess. Material was collected for cultures and
antibiograms by maxillary sinus puncture and/or sphenoid
and/or ethmoid sinusectomy. More than one sample was
taken in patients with bilateral disease. Gram positive and
negative bacteria, micobacteria, and fungi were investi-
gated in MacConkey, blood Agar, and Sabourand cultures.
Anaerobic bacteria were not studied because of technical
difficulties in the hospital laboratory.

Immunosuppression among the 42 patients was due
to hematologic, renal, and hepatic diseases that required
transplantation of these organs. These patients were in the
post-transplant period, and were classified as secondary
immunosuppressed patients according to the transplant
protocol for each of these specialties. Immunocompetent
patients had normal immunologic status and no secondary
immunosuppressive diseases (diabetes mellitus, AIDS). All
patients were randomly distributed male and female adults.

The most prevalent bacteria and fungi were verified
by frequency distribution analysis, which was related to
several immunosuppressive diseases and immunocom-
petent subjects.

RESULTS

Table 1 presents the immunosuppressive diseases.
Of 42 immunosuppressed patients, 20 had invasive fungal
rhinosinusitis, 6 had recurrent rhinosinusitis, and 16 had
acute rhinosinusitis. There were two cases of sphenoid
rhinosinusitis, one frontal rhinosinusitis, seven cases of
ethmoid rhinosinusitis, and 23 cases of maxillary rhinosi-
nusitis. Invasive fungal rhinosinusitis with nasal turbinate
and septal involvement was present in the remaining 9
patients.

Table 1. Immunosuppressive diseases x number of patients:
acute myeloid leukemia (AML), acute lymphoid leukemia (ALL),
chronic myeloid leukemia (CML), Hodgkin’s lymphoma (HL),
multiple myeloma (MM), multiple sclerosis (MS), renal failure
(renal), AIDS (acquired immunodeficiency syndrome), AA
(aplastic anemia); Post-HSCT (post hematopoietic stem cell
transplant).

Primary diagnosis

CML 14
MM 1
HL 1
ALL 6
AML 6
MS 1
Renal 2
AIDS 1
AA 1
Post-HSCT 9
Total 42
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There was one frontal sinusitis, 2 ethmoid cases
of sinusitis, and 13 cases of maxillary sinusitis in the im-
munocompetent patients.

There were 39 positive punctures (92%) - with
growth of microorganisms in cultures - and 9 negative
punctures (21%) in immunosuppressed patients, as seen
on Table 2. There were gram positive and negative bacteria
(38%), and fungi (64%), as shown on Table 3.

Table 2. Results of cultures of paranasal sinus secretions
collected by puncture.

Culture of secretions (puncture)

Number of punctures

Positive Negative
Immunosuppressed (n = 42) 39 (92%) 9 (21%)
Immunocompetent (n = 21) 15 (62.5%) 6 (37.5%)

Table 3. Etiology in punctures with positive cultures.

) Etiologic agent in positive
Type of patient and number of

punctures
positive cultures (puncture) - -
Bacteria Fungi
Immunosuppressed (n = 39) 15 (38%) 24 (64%)

Immunocompetent (n = 15) 15 (100%) 0

There were 15 positive punctures (62.5%) in immu-
nocompetent patients, and six negative punctures (37.5%),
as shown on Table 2. All positive cultures contained
bacteria (100%); there were no fungi, as seen on Table 3.

Table 4 shows the microorganisms that were found.
Pseudomonas aeruginosa was the most frequent bacteria
in immunosuppressed and immunocompetent patients.
Uncommon bacteria in acute rhinosinusitis among im-
munocompetent patients were found in immunosup-
pressed patients (Xanthomonas maltophilia, Burkholderia
cepacia).

Fungi developed in severely immunocompromised
patients, hematopoietic stem-cell immediate post-trans-
plant cases, immediate postoperative renal transplant pa-
tients, or cases of acute lymphoid leukemia, acute myeloid
leukemia, or aplastic anemia.

DISCUSSION

Rhinosinusitis in immunosuppressed patients may
be fatal, or may delay the recovery of these patients. In-
vestigation by specialists and an accurate diagnosis are
essential for successful therapy of immunosuppressed
patients. It is essential to find the site of infection, because
it is the main complication in these patients. Current stud-
ies have shown that hematopoietic stem cell transplant
recipients are among the most susceptible individuals to
nasosinusal infections (37%), similar to heart transplant

Table 4. Microbiology of sinus secretions.

Result of punctures

Microorganisms Immunosuppressed  Immunocompetent
(n=42) (n=21)
Pseudomonas 5 4
aeruginosa
Staphilococcus 5 3
aureus
Streptococcus o 0
milleri grupo F
Streptococcus 2 0
pneumoniae
Xanthomonas 1 0
maltophilia
Burkholderia 1 0
cepacia
Haemophilus 1 1
influenzae
Micrococcus sp 1 0
Fusarium 0
Aspergillus sp 16 0
Streptococcus sp 1
Streptococcus 0 1
epidermidis
Enterobacter 0 1
cloacae
Enterobacter 0 1
aurogenes
Serratia 0 1
marascences
Citrobacter kosea 0 1
Negative 9 6

patients. Respiratory infection occurs in only 4% of renal
transplant patients. The incidence of rhinosinusitis in
immunocompetent patients is 23%. Often patients are as-
ymptomatic or present mild and non-specific symptoms,
except for fever. A prompt and accurate diagnosis may
reduce mortality in these patients'*%3.

Nasal endoscopy is the gold standard among di-
agnostic tests; it can show three-dimensional aspects,
the color of the mucosa, and the type and location of
discharges from the drainage ostia of paranasal sinuses®.
Nasosinusal secretions may be citrine or purulent in im-
munosuppressed patients, depending on the degree of
immunosuppression. Nasal endoscopy is more important
than computed tomography of the paranasal sinuses, as the
latter evaluates only the anatomical involvement. Neves et
al. have shown that about 40% of computed tomographies
of paranasal sinuses in immunosuppressed patients at an
intensive care unit were false positives - in these cases,
secretion cultures were negative for microorganisms’. Para-
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nasal sinus puncture under local anesthesia - especially of
the maxillary sinus - is a straightforward and well-tolerated
procedure, and may guide the treatment of rhinosinusitis
in immunosuppressed patients. The infecting microorgan-
ism can be cultured and identified by this approach. Ad-
ditionally, the nasosinusal drainage ostium may be seen
directly in endoscopy for puncture, the status of the sinus
mucosa can be checked, and the cause of obstruction of
the ostium may be seen. A few authors have argued that
maxillary sinus puncture may be an adjuvant therapy in
rhinosinusitis, as it may be used to rinse the sinus with
saline and antibiotics. We carry out sinus puncture at our
institution to identify the causative agent and to guide
antibiotic therapy.

The literature contains papers describing the pres-
ence of unusual microorganisms in immunosuppressed pa-
tients, especially in leukopenic patients, which may present
a fulminating fungal form of rhinosinusitis*®. This situation
is more likely in the immediate transplant postoperative pe-
riod or when patients are deeply immunosuppressed. This
study encountered fungi (Aspergillus fumigattos, Fusarium
sp) in a little over half of the patients with invasive fungal
rhinosinusitis. These numbers differ from those in the lit-
erature and in our own institution; the reported incidence
of fungal rhinosinusitis in immunosuppressed patients has
been about 1%. Contrary to common thought, most of the
paranasal sinus infections are bacterial (37%), although the
microbiology of transplant patients does not follow ex-
pected patterns in acute or recurrent rhinosinusitis that are
seen in immunocompetent individuals. Our retrospective
results include the most severe cases, which may explain
the higher incidence of fungal infections. In centers such
as the Clinic Hospital, Sao Paulo University, P. aeruginosa
has been reported as the most frequent bacteria, although
other uncommon bacteria in acute rhinosinusitis, such as E.
coli, E. cloacae, S. maecescens, P. stutzeri and Alcaligenes
were also found. Fungal infections included Penicillium
sp, Candida sp, Scedosporium, and Aspergillus®. Thus, wide
spectrum antibiotics for gram positive and negative bacteria
of several species should be used in transplant patients.
Although fungi are less frequent, they should be sought
in immunosuppressed patients. Fungi are not common in
immunocompetent patients.

In the present study, cultures were negative in 9 im-
munosuppressed patients, possibly because of prior wide
spectrum antibiotic use for more than four days before the
sinus puncture. Immunosuppressed patients that present
fever at our unit are managed according to a protocol that
includes a blood culture and the use of fourth generation
cephalosporins. Following these procedures, patients are
referred to otorhinolaryngologists for an expert evaluation.
Negative cultures of paranasal maxillary sinus punctures
(13) have also been reported by Iamamura et al. (1999).°

Fungal infections in our patients coincided with
severe leucopenia, a predisposing factor that has been
reported in the literature. The paranasal sinuses of these
patients are usually not involved during the initial stages
of the infection - computed tomography of the paranasal
sinuses are unaltered. Thus, infection may be suspected
if there is fever and severe leucopenia (neutrophils <500/
dD and a yellowish and/or blackish color of the mucosa
of the middle turbinates and/or anterior septum and/or
middle meatus, as seen on nasal endoscopy*’. In these
cases, fungi should be sought in samples of the nasal cavity
mucosa, as well as in secretions of the affected sinus Gf
available); cultures and pathology should be carried out as
soon as possible to find fungi, which should be confirmed
by cultures within the ensuing 3 weeks?>39.

CONCLUSION

Immunosuppressed patients may acquire bacterial
or fungal rhinosinusitis, while immunocompetent patients
have only bacterial rhinosinusitis. Bacteria may be gram
positive or negative of several species; at our institution,
Pseudomonas aeruginosa was the most common bacte-
rium.

Fungi were the most common agent in immuno-
suppressed patients, and may infect more severely im-
munosuppressed individual; additional care and clinical
suspicion is required in the diagnosis, and treatment should
be started promptly in these cases.
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