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Rhinosinusitis in Solid Organ Transplant
Recipients: Analysis of 4562
Transplanted Patients
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Abstract

Introduction: Survival rates of solid organ transplant recipients are steadily increasing. Chronic immunosuppression is a

key to sustain the transplanted organ. Thus, these patients are at a higher risk for fulminant disease and severe complications

of rhinosinusitis (RS). Surprisingly, this has been scarcely discussed in the literature.

Objective: To analyze the characteristics and disease course of RS in solid organ transplant recipients.

Materials and Methods: Retrospective study. Medical records of all solid organ transplant recipients with a diagnosis RS

treated at a national transplant center between the years 2001 and 2016 were reviewed.

Results: Of 4562 solid organ transplant recipients, a documented diagnosis of RS was identified only in 61 (1.3%) patients.

Sixty-four patients presented with posttransplantation RS; of them, 54.5% had chronic RS (CRS) and the remaining 45.5%

patients were diagnosed with acute RS. Microbial cultures grew almost exclusively bacterial pathogens. A documented

invasive fungal infection was noted in only 2 patients. A total of 24 (40%) patients underwent endoscopic sinus surgery, the

majority (22) for CRS. On subgroup analysis, surgical intervention was more frequent in lung transplant recipients (P¼.005).

Neither specific disease nor surgical complications were found.

Conclusions: Interestingly, acute fulminant infection or sinusitis complications in solid organ transplant patients were much

lower than expected. CRS in this patient group was less frequent than expected as well. Whether chronic immunosup-

pression minimizes the likelihood for CRS deserves further investigation. A more surgically oriented approach in CRS

patients may be favored early in the management course of medically refractory patients in light of patients excel-

lent outcomes.
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Introduction

In the last 2 decades, solid organ transplantation of lung,
kidney, heart, and liver has become increasingly
common. Transplant recipients are regularly maintained
on chronic immunosuppression to avoid rejection of the
transplanted organ. Posttransplantation infection is a
major complication associated with high morbidity and
mortality rates.1,2

Rhinosinusitis (RS), whether acute (ARS) or chronic
(CRS), is a frequent infection.3 Immunocompromised
patients may be at increased risk for sinusitis complica-
tions and invasive fungal infections. Of note, an occult
course of RS is not uncommon in immunosuppressed
patients, and RS should be sought in any such patient
with fever.4

Surprisingly, there is limited data in the literature
regarding RS in solid organ transplant recipients.
There are no clear guidelines for the management of
RS in immunosuppressed patients and specifically in
the solid organ transplant recipient patient group.
Furthermore, data regarding the characteristics, disease
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course, and outcomes of RS in this patient group are
scarce. In this study, we therefore aimed to analyze the
characteristics, disease course, and outcomes of RS in
solid organ transplant recipients.

Materials and Methods

The medical records of all adult patients (age> 18 years)
who underwent solid organ transplantation and were
treated in our hospital (as inpatients or outpatients)
during the years 2001 to 2016 were identified. Of note,
patients who underwent transplantation prior to the
study period but were treated in our hospital during
the study period were included as well. All such patients
with a diagnosis of RS were retrieved. Noteworthy, the
majority of organ transplants in our country are per-
formed in our hospital, and the vast majority of patients
are regularly being followed up in our institution as well.
Excluded from our analysis were patients who under-
went bone-marrow transplantation, cornea transplant,
or heart valve transplantation; patients with cystic fibro-
sis; patients not receiving immunosuppressive therapy;
and patients with incomplete medical record data.

For each patient included in our study, data were
collected retrospectively from the first follow-up or
surgery date. Data included patient demographics,
comorbidities, type of transplant, immunosuppressive
treatment, preoperative Lund–Mackay CT score
(LMS), clinical presentation, disease complications,
microbial cultures, surgical procedures, and operative
and postoperative complications.

ARS was defined when symptoms of nasal conges-
tion, facial pain/pressure, anterior or posterior nasal
drainage, and reduced or absent sense of smell lasted
up to 4 weeks or when there was evidence on imaging
for sinus disease associated with acute onset symptoms
of fever.

CRS was diagnosed when symptoms lasted longer
than 12 weeks and were associated with objective
findings on nasal endoscopy or imaging.5,6

Disease severity was determined by one of the follow-
ing: Lund–Mackay score (LMS) above 16, need for
surgical (endoscopic sinus surgery [ESS]) intervention,
or evidence for multiple surgical interventions.

Statistical analysis was performed with SPSS soft-
ware, version 21.0 (IBM Corp., Armonk, NY).
Categorical variables were described using frequency
and percentage. Normally distributed variables were
described using mean and standard deviation (SD),
whereas abnormally distributed variables were described
using median and range. Association between categori-
cal variables was calculated using v2 test. Association
between normally distributed variables was compared
with the t test, and association between nonparametric
variables was performed using Mann–Whitney test,

as appropriate. A value of P< .05 was consid-
ered significant.

Ethical Considerations

This study has been approved by the institutional review
board (protocol number 0413-17-RMC).

Results

A total of 4602 solid organ recipients (heart, lungs,
kidney, or liver) were identified. Of them, 40 patients

were excluded from our study: 31 patients with missing
data and 9 patients with a diagnosis of cystic fibrosis.
Thus, a total of 4562 solid organ recipients were includ-

ed in our study. The majority (71%) were kidney trans-
plant recipients. Table 1 depicts patients’ distribution
according to the solid organ transplanted.

Sixty-one solid organ recipients (1.3%) were diag-
nosed with RS in our institution during the years 2001

to 2016: 27 (44.3%) with ARS and 34 (55.7%) with
CRS. Thirty-five patients (57.3%) were male and
26 (42.7%) were female. Mean age at transplantation

was 41.9 years (SD� 16.2). Mean age of diagnosis of
sinusitis was 46.7 (SD� 15.2) years. Median follow-up
was 10 years (range 1–36 years).

Thirty-three patients had at least 1 additional comor-
bidity such as hypertension, diabetes, dyslipidemia,

ischemic heart disease, chronic renal failure, or chronic
obstructive pulmonary disease. Twelve patients (19.6%)
had more than 2 comorbidities. Twenty-eight patients

(45.9%) were without additional comorbidities.
Sixty patients (98.3%) received 2 or more immunosup-

pressive agents. Fifty-eight (95%) patients received chron-
ic low-dose prednisone treatment, 44 (72.8%) received
tacrolimus, and 33 patients received mycophenolic acid.

Other immunosuppressive agents recorded less frequently
were azathioprine, cyclosporine, and everolimus.

Pretransplant RS

Six patients were diagnosed with RS prior to organ
transplantation: 2 with ARS and 4 with CRS. Three
of the CRS patients underwent ESS prior to

Table 1. Distribution of Solid Organ Recipients by Transplanted
Organ and Rhinosinusitis Presentation.

Organ Number ARS CRS

Kidney 3262 (71%) 16 18

Liver 574 (12.5%) 5 2

Lung 468 (10.5%) 5 12

Heart 258 (6%) 1 2

Total 4562 27 34

Abbreviations: ARS, acute rhinosinusitis; CRS, chronic rhinosinusitis.
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transplantation. None had disease recurrence docu-

mented in the posttransplantation period.

Posttransplant ARS

Of the 55 patients who were diagnosed in the posttrans-

plantation period, 25 (45.4%) were patients hospitalized

for inpatient treatment of an ARS infection. Twenty

(80%) presented with the typical symptoms of ARS

and were hospitalized. The other patients presented

with nonspecific complaints of fever (3 patients) or gas-

trointestinal manifestations such as vomiting and diar-

rhea (2 patients). In the latter patients, diagnosis of RS

was confirmed by computed tomography (CT) scan per-

formed as a part of the diagnostic work-up. In total, 11

patients with ARS (40%) underwent CT with a median

LMS of 12 (range 2–20). Microbial cultures were taken

in 7 patients. In 4 patients, cultures grew Haemophilus

influenza, and in 1 patient, Staphylococcus aureus. In 2

patients, Mucor species was isolated.
The majority of ARS patients (92%) were managed

conservatively with intravenous antibiotics. Surgery was

indicated in only 3 patients: 2 patients with invasive

fungal infection (mucormycosis) and 1 patient who

failed conservative treatment. In none of these patients,

disease or surgical complications were noted. Moreover,

both patients who were diagnosed with mucormycosis

were alive at the time of the current study. Disease recur-

rence was not observed in any of these patients.

Posttransplant CRS

Thirty patients (54.5%) were referred to our

Otolaryngology department and clinics for the manage-

ment of CRS. CRS was relatively more common in lung

transplant patients. None of the patients had a docu-

mented history of symptomatic RS prior to transplanta-

tion. All patients presented with the typical symptoms of

CRS lasting longer than 12 weeks. Nasal endoscopy con-

firmed the diagnosis in all patients. Twelve patients

(45.9%) had polyposis. Twenty-seven patients (90%)

underwent a CT scan with a median LMS of 12 (range

2–24). In 20 (66.6%) patients, microbial cultures were

taken. Table 2 depicts culture results. Pseudomonas

was the most common pathogen isolated and was docu-

mented in 8 patients (40%). In 1 patient, a fungal ball

was isolated (Aspergillus).
Sinusitis complications were observed in none of these

patients. Twenty-two patients (73.3%) underwent ESS

for medically refractory disease: 18 patients underwent

a single procedure and 4 patients underwent multiple

procedures (median 2, range 2–3) for disease recurrence.

No surgical complications were noted in this

patient group.

Statistical analysis was performed to reveal whether

age, gender, type of immunosuppressive medication,

number of immunosuppressive medications, type of

transplanted organ, or comorbidities were risk factors

for disease severity or invasive fungal infection. No sig-

nificant correlation was identified.
Overall, surgical (ESS) interventions were more com-

monly performed in lung transplant recipients, and a

higher number of ESS interventions (more than 2)

were noted in this group as well (12/16 vs 14/44,

P¼ .019 and 3/16 vs 1/44, P¼ .021, respectively).

Table 3 depicts the incidence of surgical interventions

according to the type of organ transplanted. Overall,

surgical interventions were more frequent in CRS

patients compared to ARS patients (22/30 vs 3/25,

P< .001). Invasive fungal infections were noted only in

ARS patients.

Discussion

In this present study, we found a low incidence (1.3%) of

RS in a cohort of 4562 solid organ transplant recipients

cared at a tertiary referral center during a

15-year period.
According to a recent analysis of U.S. National

Health Interview Survey data,7 the prevalence

of RS was 12% among adults. Berlinger8 evaluated

Table 2. Cultured Isolates in Chronic Rhinosinusitis Patients.

Pathogen

Culture

Distribution

Pseudomonas aeruginosa 8 (46%)

Streptococcus pneumonia 4 (15%)

Staphylococcus aureus 1 (4%)

Proteus mirablis 1 (4%)

Coagulase-negative staphylococci 1 (4%)

Escherichia coli 1 (4%)

Enterobacter 1 (4%)

Branhamella catarrhalis 1 (4%)

Citrobacter 1 (4%)

Aspergillus 1 (4%)

Table 3. Surgical Interventions (Endoscopic Sinus Surgery)
According to Transplanted Organ.

Organ

Operated

Patients

Multiple

Operations

Lung 12/16 3/16

Heart 2/3 0/3

Liver 10/31 1/31

Kidney 2/8 0/8

P .005 .021
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27 immunodeficient and immunosuppressed patients
with RS; among them, only 2 patients were solid organ
(kidney) transplant recipients. The authors of that study
suggested that RS is less common in the organ trans-
plant recipients as less severe immunosuppression is
caused when compared to patients with primary immu-
nodeficiency or hematologic diseases. In contrast, the
incidence of RS in bone marrow transplant patients
has been reported to be up to 44%.5,6,9,10

Dhong et al.11 analyzed 278 transplant recipient
patients; 12% (n¼ 34) were bone marrow transplant
recipients and the remainder were liver, kidney, and
heart transplant recipients. No lung transplant recipients
were included. In that study, an RS incidence of 11.5%
was found, similar to the general population, with a
slightly higher incidence of RS (14.7%) in the bone
marrow transplant recipients; 6.8% had RS in the pre-
transplantation period and 4.7% had RS in the post-
transplantation period. Whether patients were
diagnosed with ARS or CRS is not clear. A high surgical
intervention (ESS) rate was noted in that study—47.3%
in the pretransplantation patients and 76.9% in the post-
transplantation patients.

In a recently published, large cohort study on RS in
kidney transplant recipients, Ryu et al.12 analyzed 1589
kidney transplant adult patients. A low RS incidence
was also noted in the pretransplantation and posttrans-
plantation period (4.2% and 0.9%, respectively). In their
study, the majority of patients underwent functional
ESS, both in the pretransplantation period and in the
posttransplantation period (61.5% and 74%, respective-
ly), the majority of whom had CRS.

Acute RS

Interestingly, in this study, only a minority (less than
1%) of solid organ transplant recipients presented with
an ARS infection that required hospitalization and inpa-
tient treatment. None had evidence of disease complica-
tions, and in the vast majority of patients conservative
treatment alone was successful. When surgery was indi-
cated, no surgical complications were noted and patients
recovered uneventfully.

Analysis of the microbial culture results in patients
diagnosed with ARS revealed predominantly bacterial
isolates. Most common being H. influenza.

Interestingly, invasive fungi were isolated in only 2
patients (2%) with an acute infection. This rate is
lower than the 10% incidence reported by Dhong et al.
who included bone marrow transplant recipients in their
analysis.11 In contrast to solid organ transplant recipi-
ents, bone marrow transplant recipients have a consid-
erably higher rate of invasive fungal infections (up to
68%).13,14 These patients are much more susceptible to
fungal infections, as they are commonly severely

neutropenic for prolonged periods of time.15,16 In neu-
tropenic patients, defects in phagocytic cell activity
enable invasive fungal infection.17 In a study by
Stuehler et al.18 that examined the association between
invasive aspergillosis and hematopoietic stem cell trans-
plantation, defects in polymorphonuclear cells (PMN)
function and reduced restoration of natural killer
(NK)-cell counts were suggested to account for increased
susceptibility to these invasive infections.

In contrast to hematologic patients, the mechanism of
immune suppression in solid organ recipients is depen-
dent on the immunosuppressive therapy that these
patients are receiving. Most patients are maintained on
prednisone, tacrolimus, and mycophenolic acid with a
high percentage (94%) of combined therapy.
Glucocorticoids have a dose-dependent effect on all
immune cells by blocking promotor sites of
pro-inflammatory genes, stimulating production of
anti-inflammatory genes and inhibition of the synthesis
of inflammatory cytokines. Glucocorticoids specifically
affect T-cells and myeloid cell function19–21 and are asso-
ciated with an increased risk of bacterial, viral, and
fungal infection in a dose-dependent fashion.
Tacrolimus is a macrolide antibiotic with potent
immunosuppressive activity that inhibits the T-cell
receptor-mediated signal transduction required for tran-
scription of interleukin 2 and other lymphokines22 and
mycophenolate mofetil has an effect on both B and T
lymphocytes.23 In a recent meta-analysis by Singh et al.24

that examined the risk of serious infections with immu-
nosuppressive drugs and glucocorticoids, a low risk for
infection in patients receiving tacrolimus and mycophe-
nolate mofetil was observed, compared to patients
receiving glucocorticoids, demonstrating the highest
risk for infection.

In our study cohort, patients exhibited a low infection
rate, likely as the majority of patients received only low-
dose prednisone treatment with combination of tacroli-
mus and mycophenolate mofetil.

Chronic RS

The incidence of CRS observed in this patient group was
also very low (<1%). We speculate that this low inci-
dence may be associated with the chronic immunosup-
pressive treatment, particularly low-dose prednisone,
these patients are maintained on, suppressing the inflam-
matory responses commonly leading to CRS. On their
study on kidney transplant adult patients, Ryu et al.12

presented a low incidence (0.6%) of CRS in this patient
group as well. Nonetheless, this remains to be studied
more thoroughly.

Interestingly, none of these patients suffered from
sinusitis complications. The majority (73.3%) of the
CRS patients in our cohort underwent ESS without
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surgical complications, which is line with data from pre-

vious studies.11,12,25 In light of the excellent outcomes

observed in these patients, a surgically oriented

approach may be advocated earlier in the management

course of these patients. This is further supported by a

recent study26 that compared survival rates among lung

transplant recipient patients with CRS who underwent

ESS with those who were managed conservatively. In

that study, ESS correlated with increased survival rates.

Study Limitations

Several limitations to our study should be mentioned.

Primarily, this is a retrospective study with the inherited

limitations. Second, although all patients with heart,

lung, and liver transplantation, and the vast majority

patients with kidney transplant are being regularly fol-

lowed up and treated in our institution either as inpa-

tients or outpatients and are instructed to report

immediately to our hospital in any event of infection

or change in their health status or as soon as possible,

there may have been a minority patients who might had

been treated in the community or other institutions and

may have been excluded from the analysis. Nonetheless,

any patient in need of hospital admission or surgery

would most likely be captured in this analysis.

Conclusions

In conclusion, chronic immunosuppression did not put

these patients at a high risk for sinusitis complications or

invasive fungal infection as opposed to data on bone

marrow transplant recipients. No complications were

associated with surgical interventions (ESS) in these

patients. Moreover, a low incidence of CRS in solid

organ transplant recipients was noted which may be

associated with the combination of immunosuppressive

drugs, mostly low-dose prednisone. A more surgically

oriented approach in CRS patients may be favored

early in the management course of medically refractory

patients in light of patients excellent outcomes. Further

studies are warranted in this unique patient group.
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