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Core Messages

> Nasal polyps (NP) are most prevalent in asthma
with aspirin hypersensitivity.

> Genetic factors are implicated in neutrophilic
NP diagnosed in cystic fibrosis and ciliary
disorders.

> Appropriate treatment of NP may result in the
improvement of asthma control.

> NP in asthmatics are more frequently resistant
to therapy.

13.1 Introduction

According to recent European guidelines, chronic rhi-
nosinusitis (CRS) with nasal polyps (NP) and CRS
without NP are nowadays considered two distinct enti-
ties with different inflammatory mechanisms [20].
Prior studies focusing on link between NP and lower
respiratory tract frequently did not differentiate bet-
ween patients with CRS with or without NP [3, 20]. In
this chapter, only papers including subjects with NP
will be discussed. Most studies addressed link between
NP and bronchial asthma, whereas considerably much
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less is known about relationship between NP and lower
airways in cystic fibrosis (CF), ciliary disorders, or
immunodeficiencies.

13.2 Prevalence of Nasal
Polyps in Diseases of Lower
Respiratory Tract

Reporting subjective nasal symptoms, without the use
of nasal endoscopy or sinus computed tomography
(CT), may bias epidemiological data on NP incidence
in diseases of lower airways. NP affect about 2-4% of
general population, 5% atopic asthmatics, and 13% of
nonatopic athmatics [20, 30, 56]. The course of NP in
asthmatics is usually more severe. In a tertiary care
institution, asthmatics had significantly higher preva-
lence of NP (47 vs. 22%), olfactory dysfunction (26
vs. 6%), and nasal congestion (85 vs. 60%) than non-
asthmatics [57]. They required significantly more revi-
sion sinus procedures overall (mean: 2.9 vs. 1.5) [57].
The most severe form of asthma, aspirin-induced
asthma (AIA) is characterized by the highest preva-
lence of NP (36-60%) [62, 63].

On the other hand, in patients with NP, asthma
can be found in 26% of cases, whereas episodes of
wheezing are reported in up to 42% [30]. In about
70% of asthmatics, NP are diagnosed before asthma
[20]. Gender seems to predict incidence of NP in
asthma. Females with NP are 1.6 times more likely
to be asthmatic [12]. AIA is also more prevalent in
women in their thirties [62, 63]. Genetic factors are
possibly implicated in NP origin. Children of patients
with ATA and NP more commonly develop NP [40].

Much less epidemiologic data are published in other
types of NP. NP diagnosed in children or showing
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neutrophilic infiltrates should raise suspicion of CF or
ciliary disorders. The prevalence of NP in CF reaches
20%, whereas in Kartagener syndrome, a congenital
ciliary dyskinesia, it is 30% [22].

NP in middle-aged females may indicate aspirin
hypersensitivity, whereas in children — CF, ciliary dis-
orders, or immunodeficiencies.

13.3 Link Between Nasal
Polyps and Lower Airways

As more data emerge, it becomes obvious that the link
between CRS with NP and lower airways includes sev-
eral mechanisms. Importantly, NP impair basic func-
tions of nasal mucosa: defending against infections
and conditioning the air before entering lower airways.
Viral and bacterial infections are common causes of
asthma exacerbations [10]. The bronchial hyperre-
sponsiveness (BNR) observed in patients with CRS
and NP has been formerly explained by the activation
of pharyngobronchial reflexes [20]. However, microaspi-
ration of postnasal drip from sinuses into bronchi is
irrelevant in conscious subjects [10, 20].

The concept with the best supporting evidence
involves systemic propagation of inflammation from
nasal to the bronchial mucosa by mediators and inflam-
matory cells stimulating bone marrow (“systemic
cross-talk”) [3, 10, 13, 20]. This systemic inflamma-
tion in respiratory tract results in a spectrum of mani-
festations — NP in upper airway and asthma, CF, or
bronchiectases in lower airways.

The key mechanism in NP and lower airway disor-
ders is systemic inflammation.

13.4 Inflammatory Mechanisms
of NP in Diseases Other than
Bronchial Asthma

The origin of NP in CF is linked to an impaired function
of the chloride channels, resulting in an increase in mucus
viscosity [1]. Almost all patients have severe involve-
ment of sinuses [22]. Higher scores at initial sinus CT
were risk factors for revision sinus surgery in CF [6].
Patients with CF suffer from recurrent infections in the
respiratory tract, and their lung function has an

obstructive or mixed pattern due to bronchiectases and
lung fibrosis [22]. Interestingly, NP in patients with CF
may indicate a higher frequency of chronic colonization
of P. aeruginosa in the lower respiratory tract [23]. It was
found that respiratory comorbidities in CF were asthma
alone (28%) and aspirin hypersensitivity (5%) [6].

NP in CF are noneosinophilic. Unlike as in eosino-
philic NP in asthmatics, no measurable levels of IL-5
in the nasal lavage in CF could be found [23]. Distinct
cytokine pattern results from recurrent infections. In
nasal lavage fluid in patients with CF and NP lysozyme
and IL-8 concentrations were increased in comparison
with the healthy control group [23]. The mainstays of
CF treatment are lavage with saline solution, intranasal
corticosteroids, antibiotics, and functional sinus endo-
scopic surgery.

The origin of CRS and NP in primary ciliary dyski-
nesia has been linked to an altered function or structure
of the ciliated cells, which leads to a poor clearing of
mucus [11, 22]. In lungs, purulent bronchial infections
and bronchiectases are hallmarks of this disease [11].
A sinus CT scan usually demonstrates invasion of eth-
moidal and maxillary sinuses, together with hypopla-
sia of the frontal sinus [22]. Therapy consists of
respiratory physiotherapy with postural drainage, anti-
biotics for respiratory infections, and sinus surgery in
resistant NP.

13.5 Inflammatory Mechanisms
in NP and Bronchial Asthma

Eosinophilic NP are nowadays considered the
T-helper-2 cytokine-mediated disease, with a high pro-
duction of key regulatory cytokines such as IL-5 and
IL-4 and formation of immunoglobulin E [3, 20]. This
is in contrast to CRS without NP characterized by
T-helper-1 cytokine pattern [20]. The importance of
type 2 T-helper responses in the pathogenesis of asthma
is well recognized [28]. IL-5 and eotaxin induce infil-
trates of eosinophils in nasal and bronchial mucosa by
increasing eosinophil chemotaxis, migration, activa-
tion, and prolonged survival [3, 20]. Activation of
eosinophils, basophils, and T cells leads to a further
release of mediators, e.g., potent proinflammatory
agents such as cysteinyl leukotrienes (cys-Lts), which
sustain chronic inflammation. The stimulation of the
bone marrow leads to further recruitment of cells and
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mediators into the lower respiratory tract. Eosinophil
progenitors may migrate to the airways [61]. The high-
est concentrations of IL-5 were found in polyps in non-
allergic asthma and aspirin hypersensitivity [31].

13.6 The Role of Cysteinyl
Leukotrienes in Nasal Polyps
and Bronchial Asthma

cys-LTs are potent proinflammatory mediators that
contribute to pathophysiologic features of CRS, NP,
and asthma as they increase microvascular permeabil-
ity and mucus secretion, impair mucociliary clearance,
induce long-lasting bronchospasm, and recruit eosino-
phils into the nasal mucosa [48].

The levels of cys-Lts appear to correlate with the
extent of NP or bronchial asthma severity. Nasal
mucosa was demonstrated to be an important source of
urinary cys-Lts in AIA [41]. Also in patients with aspi-
rin-tolerant asthma (ATA), similarly to those with AIA,
urinary hyperleukotrienuria was associated with a
more severe asthma and CRS with NP, as well as with
hypereosinophilia and anosmia [24].

AIA, representing the most severe form of CRS
with NP and bronchial asthma, is characterized by
much higher levels of LTs as compared to ATA or
healthy controls [62, 63]. High urinary leukotriene E,
(LTE,) may be a marker of NP. ATA with CRS and NP
had the highest levels of urinary LTE, as compared to
AIA with isolated CRS, mild atopic asthma, and nor-
mal controls [41]. Moreover, the rate of recurrences of
AIA with NP in postoperative period was significantly
higher in those with lower prostaglandin E2 (PGE2) or
higher leukotriene C4 (LTC4) concentrations in nasal
mucosa [29].

However, only eosinophilic NP are rich in leukot-
rienes. The cys-LTs concentrations within noneosino-
philic NP were similar to those in control tissue [59].
In the same study, the presence of cys-LTs in eosino-
philic CRS was linked with increased expression of
LTC, synthase mRNA [59].

Treatment of CRS and NP may result in significant
drop in cys-Lts global burden and possibly contribute
to better postoperative asthma control. There were
significant decreases in the urinary LTE, concentra-
tions after the sinus surgery in both the AIA and ATA
groups [24].

13.7 The Role of Microorganisms in
Nasal Polyps and Bronchial Asthma

Enterotoxins of Staphylococcus aureus have been
implicated in the pathophysiology of eosinophilic NP
as they may considerably enhance T-helper-2 cytokine
pattern typical for NP [4]. Specific IgE antibodies to
enterotoxins A or B were demonstrated in 50-90% of
patients with NP and their presence was related to a
more pronounced eosinophilic inflammation and
higher concentrations of ECP, IL-5, and eotaxin [4].
The role of nasal S. aureus in pathogenesis of severe
asthma was suggested [4].

Fungal colonization in patients with NP may also
precipitate Th 2 responses, and thus, perpetuate chronic
inflammation in respiratory tract [50]. Eosinophilic
mucin rhinosinusitis, devoid of fungal hyphae, had a
significantly higher association with asthma, AIA, and
an increased incidence of IgG1 deficiency [19].

Nevertheless, it is not clear whether S. aureus or
fungal colonization is a primary or rather secondary
phenomenon, due to imbalance in local defense mech-
anisms in advanced CRS with NP.

13.8 Effect of Nasal Polyps
on Bronchial Hyperreactivity

Although a large number of studies proved the link
between allergic or nonallergic rhinitis and BHR, there is
still limited evidence of such relationship for NP [10, 13].

BHR can be demonstrated in 35% of patients with
NP without asthma [52]. Lack of bronchial symptoms
does not rule out a possibility of inflammation in lower
airways. Asymptomatic BHR was associated with
infiltrates of eosinophilis and lymphocytes in bronchial
biopsies, similarly to asthmatics [18, 33]. An increased
number of IL-5 protein(+) cells in bronchial biopsies
in patients with NP and asymptomatic BHR as com-
pared to patients with NP alone was demonstrated
[35]. In patients with NP and BHR, an increased
expression of IL-9 mRNA in bronchial biopsies,
inversely correlating with the airway responsiveness to
methacholine and positively with IL-5 mRNA expres-
sion or eosinophil infiltration, was found [64].

BHR in NP may be a risk factor of resistance to
pharmacotherapy and a need for subsequent sinus
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surgery. A therapeutic protocol consisting of short-term
oral prednisolone and intranasal beclomethasone on a
daily basis (for 3 years) proved successful in 93.4% of
patients with isolated NP, in 82.2% with BHR, and only
in 60% with BHR and AIA [8]. Significantly more
patients with BHR or AIA required sinus surgery than
those without BHR [8]. A prospective study demon-
strated an increase of BHR and a decrease of FEV | over
12 months in patients with NP not responding to intra-
nasal corticosteroids who underwent intranasal eth-
moidectomy, whereas no change was observed in the
group of responders [32]. Long-term observation of NP
patients confirmed steady, irreversible decrease in FEV
over a period of 4 years [34].

It is likely that sinus surgery may result in disap-
pearance of BHR and possibly interferes with potential
asthma development in some patients with NP [27].

13.9 Effect of Sinus Surgery
on Clinical and Therapeutic
Outcomes of Bronchial Asthma

Sinus surgery for NP may influence the course of bron-
chial asthma, which is an additional proof of the close
relationship between upper and lower respiratory tract.
Today, the most appropriate way of surgical approach to
extensive CRS and NP is endoscopic sinus surgery
(ESS), whereas simple polypectomy should be avoided,
especially in AIA [20, 63]. A recent systematic review
showed that symptomatic improvement following FESS
in patients with NP ranged from 78 to 88% as compared
with 43-84% for comparative sinus procedures [16].

Most studies show that sinus surgery in asthmatics
results in better asthma control, improvement of lung
function tests, decrease in BHR, and reduction of doses
of steroids [2, 7, 8, 17, 20, 36, 43]. Fifty asthmatics
who failed to improvement following aggressive phar-
macotherapy for CRS were observed for 12 months
following ESS [17]. The authors found that 20% asth-
matic patients could use less corticosteroids, whereas
28% bronchodilator inhalers [17]. In those patients the
number of hospitalizations for asthma also dropped
significantly [17].

Usually the most dramatic improvement of asthma
occurs in the first year after sinus surgery [36, 51, 55].
However, in a study assessing long-term effect of ESS
about 70% of patients who responded to standardized
surveys reported further improvement in their asthma

beyond the first postoperative year [36]. Sinus surgery
may reduce costs of asthma control. In a questionnaire-
based study, ESS in asthmatics resulted in a 75%
reduction in the number of hospitalizations and 81%
reduction in acute care visits within the year after the
surgery (Nishioka 1994). However, there were also
some studies indicating deterioration of asthma fol-
lowing sinus surgery [20].

On the other hand, the presence of asthma, or even
more importantly AIA, may adversely affect outcomes of
sinus surgery. In 119 adult patients with CRS, pre and
postoperative quality of life parameters were negatively
affected by incidence of AIA, depression, and female sex
[58]. Moreover, endoscopy scores following sinus sur-
gery were significantly worse in patients with asthma,
aspirin hypersensitivity, prior sinus surgery, and NP [58].

Even well-performed ESS does not prevent relapses
of NP in asthmatics and in some cases must be repeated
[67]. Within a 3-year follow-up following sinus sur-
gery impaired sense of smell returned again in patients
with asthma or AIA [67]. AIA is well known for high
frequency of NP relapses and the effect of sinus sur-
gery on lung function in AIA seems more controversial
[62, 63]. Patients with AIA undergoing sinus surgery
did not experience a statistical improvement in postop-
erative FEV, and nasal symptoms, as did those with
ATA within at least 12 months of follow-up [5].
However, another study demonstrated a significant
improvement in postoperative lung function tests [43].

ESS is currently considered the most effective ther-
apy in massive NP. In asthma, sinus surgery results in
better asthma control, improvement of lung function,
decrease in BHR, and reduced need for steroids.

13.10 Effect of Pharmacotherapy
of Nasal Polyps on Bronchial Asthma

13.10.1 Corticosteroids

Oral corticosteroids are nowadays considered the most
effective pharmacotherapy in NP (especially with con-
comitant asthma). Due to their potent, systemic anti-
inflammatory effect, their use allows achieving
concomitant asthma control. Short-term courses of
oral corticosteroids (usually 3—4 times a year) effec-
tively reduce size of NP (“medical polypectomy”).
However, the effects of oral corticosteroids in NP are
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short lasting, and regrowth of polyps occurs within
weeks to months. Unfortunately, there are few con-
trolled studies assessing the effect of those drugs in NP
[46]. Prednisolone (50 mg) daily for 14 days signifi-
cantly improved nasal symptoms and reduced polyp
size, as noted with endoscopy [25].

Intranasal steroid sprays may slightly reduce the
growth of minor NP and retard relapses following sinus
surgery, but they do not improve sense of smell. Therapy
of concomitant allergic rhinitis may improve control of
asthma [10]. Resistance of NP to intranasal corticoster-
oids was linked to BHR or AIA appearance [8, 32, 34].

13.10.2 Leukotriene Inhibitors

As discussed above, cys-Lts are important mediators
implicated in the pathogenesis of eosinophilic NP,
especially in AIA [48, 63].

Leukotriene inhibitors are either leukotriene syn-
thesis inhibitors, which act by blocking 5-lipoxygenase
activity (zileuton) or leukotriene receptor antagonists
(zafirlukast, montelukast, pranlukast). Antileukotrienes
exert moderate systemic anti-inflammatory effect in
lower respiratory tract, which was documented in
many studies including patients with atopic, nonatopic,
and exertional. Antileukotrienes might seem particu-
larly beneficial in ATA, well known for overproduction
of cys-LTs [14, 39, 60]. Allergic rhinitis with concomi-
tant asthma is one of the recognized indications for
antileukotrienes [10]. Unfortunately, although there
are many studies evaluating the effect of antileukot-
rienes on asthma, only very few studies focused on NP.
The current guidelines indicate that there is a need for
larger, controlled trials assessing the role of antileukot-
rienes in NP [20].

13.10.3 Zileuton

In a double-blind placebo-controlled crossover study,
the effects of 6-week treatment with zileuton (600 mg,
four times daily) in 40 patients with AIA on nasal
symptoms and PNIF were evaluated [14]. There was a
statistically significant reduction in the VAS scores for
loss of smell and rhinorrhea [14]. The subsequent open
study has demonstrated beneficial effect of zileuton in
10 patients with CRS and NP [45].

13.10.4 Leukotriene Receptor
Antagonists

Open studies have demonstrated beneficial effect of leu-
kotriene receptor antagonists for subjective symptoms in
NP [53, 65]. An open study investigated the response to
montelukast in NP with or without aspirin hypersensitiv-
ity [53]. Montelukast treatment resulted in significant
subjective improvement in 64% ATA and 50% AIA
patients; however, objective changes in peak expiratory
flows occurred only in ATA group [53]. Acoustic thinom-
etry, nasal inspiratory peak flows, and nitric oxide levels
did not change significantly in any group [53]. More
recently, a prospective double-blind study compared the
efficacy of montelukast with beclomethasone nasal spray
in 40 patients with NP after ESS [42]. Although montelu-
kast attenuated itching, postnasal discharge, and headache
more than did intranasal corticosteroid, there was no dif-
ference in the recurrence rate between both groups [42].

13.10.5 Aspirin Desensitization

A significant improvement of asthmatic symptoms, hos-
pitalizations due to asthma exacerbations, and decrease
in doses of corticosteroids following aspirin desensitiza-
tion were demonstrated [38, 49, 60]. Number of sinus
infections and the need of sinus surgery for NP decreased
in those patients as well [38, 49, 60].

Intranasal L-ASA administration may bypass side
effects of aspirin, but its effect seems to be limited to
upper airways only [44].

13.10.6 Other Agents

There are only anecdotal reports concerning the use of
anti-IgE treatment or macrolides in CRS with NP.
According to current guidelines, both NP and bron-
chial asthma are IL-5-driven disorders characterized
by elevated local IgE levels and eosinophilic infiltra-
tion [3, 20, GINA 2007 revised]. Omalizumab, an anti-
IgE agent, is indicated in severe asthma (GINA 2007
revised). A pilot study assessed the efficacy of omali-
zumab in atopic asthmatics with NP who underwent
ESS [47]. Although there was no improvement in the
sinus CT scores in either treatment group, the nasal
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polyp scores significantly decreased in the anti-IgE
group as compared to controls [47].

In addition to their well-recognized antimicrobial
activity, macrolides exert a wide range of anti-
inflammatory activities in CRS, NP, asthma, or CF [21].
Those agents regulate leukocyte function, increase
mucociliary clearance, decrease nasal secretions and
polyp size, attenuate BHR, and improve pulmonary
function [21, 37, 54]. A beneficial effect of macrolides
resulting in reduced NP size was linked with decreas-
ing the levels of IL-8 [26, 66].

Given the common pattern of inflammation seen in
eosinophilic NP and asthma, patients may best benefit
from a therapeutic approach covering the entire airways
rather than only a part. Oral corticosteroids, aspirin
desensitization, and possibly anti-IL-5 therapy or mac-
rolides may stand for a therapeutic alternative in NP.
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Take Home Pearls

> Nasal polyps afflict 2-4% of the general popu-
lation, 5% of atopic asthmatics, and 13% of
nonatopic asthmatics and over 50% of patients
with aspirin induced asthma (AIA).

> Even in the absence of asthma, patients with
NP are more likely to have bronchial
hyperresponsiveness.

> In 70% of asthmatics, NP are diagnosed before
asthma.

> Nasal polyps are generally more refractory to
therapy in asthmatics than nonasthmatics,
especially in patients with AIA.

> Most studies show some improvement in
asthma with sinus surgery, but not all patients
benefit and relapse is common.

=

References

1. Accurso FJ (2008) Update in cystic fibrosis 2007. Am J
Respir Crit Care Med 177(10):1058-1061
2. Awad OG, Fasano MB, Lee JH, Graham SM (2008) Asthma
outcomes after endoscopic sinus surgery in aspirin-tolerant
versus aspirin-induced asthmatic patients. Am J Rhinol
22(2):197-203
3. Bachert B, Patou J, Van Cauwenberge P (2006) The Role of
sinus disease in asthma. Curr Opin Allergy Clin Immunol
6(1):29-36
4. Bachert C, Zhang N, Patou J, van Zele T, Gevaert P (2008)
Role of staphylococcal superantigens in upper airway dis-
ease. Curr Opin Allergy Clin Immunol 8:34-38
5. Batra PS, Kern RC, Tripathi A, Conley DB, Ditto AM,
Haines GK III, Yarnold PR, Grammar L (2003) Outcome
analysis of endoscopic sinus surgery in patients with nasal
polyps and asthma. Laryngoscope 113(10):1703-1706
6. Becker SS, de Alarcon A, Bomeli SR, Han JK, Gross CW
(2007) Risk factors for recurrent sinus surgery in cystic fibrosis:
review of a decade of experience. Am J Rhinol 21(4):478-482
7. Bhattacharyya N (2007) Influence of polyps on outcomes
after endoscopic sinus surgery. Laryngoscope 117(10):
1834-1838
8. Bonfils P, Avan P (2004) Non-specific bronchial hyperre-
sponsiveness is a risk factor for steroid insensitivity in nasal
polyposis. Acta Otolaryngol 124(3):290-296
9. Bonfils P, Avan P (2007) Evaluation of the surgical treatment
of nasal polyposis. II: influence of a non-specific bronchial
hyperresponsiveness. Acta Otolaryngol 127(8):847-854
10. Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ
et al (2008) Allergic rhinitis and its impact on asthma
(ARIA). 2008 update (in collaboration with the World
Health Organization, GA2LEN and AllerGen). Allergy 63:
8-160
11. Bush A, Chodhari R, Collins N, Copeland F, Hall P, Harcourt J,
Hariri M, Hogg C, Lucas J, Mitchison HM, O’Callaghan C,
Phillips G (2007) Primary ciliary dyskinesia: current state of
the art. Arch Dis Child 92(12):1136-1140
12. Collins MM, Pang YT, Loughran S, Wilson JA (2002)
Environmental risk factors and gender in nasal polyposis.
Clin Otolaryngol Allied Sci 27:314-317
13. Corren J, Kachru R (2007) Relationship between nonallergic
upper airway disease and asthma. Clin Allergy Immunol
19:101-114
14. Dahlén B, Nizankowska E, Szczeklik A, Zetterstrom O,
Bochenek G, Kumlin M, Mastalerz L, Pinis G, Swanson LJ,
Boodhoo TI, Wright S, Dubé LM, Dahlén SE (1998) Benefits
from adding the 5-lipoxygenase inhibitor zileuton to con-
ventional therapy in aspirin-intolerant asthmatics. Am J
Respir Crit Care Med 57:1187-1194
15. Dahlén SE, Malmstrom K, Nizankowska E, Dahlén B, Kuna P,
Kowalski M, Lumry WR, Picado C, Stevenson DD, Bousquet
J, Pauwels R, Holgate ST, Shahane A, Zhang J, Reiss TF,
Szczeklik A (2002) Improvement of aspirin-intolerant asthma
by montelukast, a leukotriene antagonist: a randomized, dou-
ble-blind, placebo-controlled trial. Am J Respir Crit Care Med
165(1):9-14
16. Dalziel K, Stein K, Round A, Garside R, Royle P (2006)
Endoscopic sinus surgery for the excision of nasal polyps: A



Nasal Polyps and Lower Respiratory Tract Relationship

17

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

systematic review of safety and effectiveness. Am J Rhinol
20(5):506-519

Dunlop G, Scadding GK, Lund VJ (1999) The effect of
endoscopic sinus surgery on asthma: management of patients
with chronic rhinosinusitis, nasal polyposis, and asthma.
Am J Rhinol 13(4):261-265

Ediger D, Sin BA, Heper A, Anadolu Y, Misirligil Z (2005)
Airway inflammation in nasal polyposis: immunopathologi-
cal aspects of relation to asthma. Clin Exp Allergy 35(3):
319-326

Ferguson BJ (2000) Eosinophilic mucin rhinosinusitis: a dis-
tinct clinicopathological entity. Laryngoscope 110:799-813
Fokkens W, Lund V, Mullol J (2007) European position
paper on rhinosinusitis and nasal polyps 2007. Rhinol Suppl
20:1-136

Gotfried MH (2004) Macrolides for the treatment of chronic
sinusitis, asthma, and COPD. Chest 125:52S-61S
Guilemany JM, Mullol J, Picado C (2006) Relation between
rhinosinusitis and bronchiectasis. Arch Bronconeumol
42:135-140

Henriksson G, Westrin KM, Karpati F, Wikstrom A-C,
Stierna P, Hjelte H (2002) Nasal Polyps in Cystic Fibrosis-
Clinical Endoscopic Study with nasal lavage fluid analysis.
Chest 121:40-47

Higashi N, Taniguchi M, Mita H, Kawagishi Y, Ishii T,
Higashi A, Osame M, Akiyama K (2004) Clinical features
of asthmatic patients with increased urinary leukotriene E4
excretion (hyperleukotrienuria): involvement of chronic
hyperplastic rhinosinusitis with nasal polyposis. J Allergy
Clin Immunol 113(2):277-283

Hissaria P, Smith W, Wormald PJ, Taylor J, Vadas M, Gillis
D, Kette F (2006) Short course of systemic corticosteroids in
sinonasal polyposis: a double-blind, randomized, placebo-
controlled trial with evaluation of outcome measures.
J Allergy Clin Immunol 118(1):128-133

Ichimura K, Shimazaki Y, Ishibashi T (1996) Effect of new
macrolide roxithromycin upon nasal polyps associated with
chronic sinusitis. Auris Nasus Larynx 23:48-56

Jankowski R, Moneret-Vautrin DA, Goetz R, Wayoff M
(1992) Incidence of medico-surgical treatment for nasal pol-
yps on the development of associated asthma. Rhinology
30(4):249-258

Kay AB (2006) The role of T lymphocytes in asthma. Chem
Immunol Allergy 91:59-75

Klapan I, Culo F, Culig J, Bukovec Z, Simovi S, Viseslav C,
Risavi R, Zeljko B, Sprem N, Miljenko V (1995) Arachidonic
acid metabolites and sinonasal polyposis. I. Possible prog-
nostic value. Am J Otolaryngol 16(6):396-402

Klossek JM, Neukirch F, Pribil C, Jankowski R, Serrano E,
Chanal I (2005) El Hasnaoui A. Prevalence of nasal polypo-
sis in France: a cross-sectional, case-control study. Allergy
60(2):233-237

Kowalski ML, Grzegorczyk J, Pawliczak R (2002) Decreased
apoptosis and distinct profile of infiltrating cells in the nasal
polyps of patients with aspirin hypersensitivity. Allergy 57:
493-500

Lamblin C, Tillie-Leblond I, Darras J, Dubrulle F, Chevalier D,
Cardot E, Perez T, Wallaert B, Piquet JJ, Tonnel AB (1997)
Sequential evaluation of pulmonary function and bronchial
hyperresponsiveness in patients with nasal polyposis: a pro-
spective study. Am J Respir Crit Care Med 155(1):99-103

33.

34.

35.

36.

37

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Lamblin C, Gosset P, Salez F, Vandezande LM, Perez T,
Darras J, Janin A, Tonnel AB, Wallaert B (1999) Eosinophilic
airway inflammation in nasal polyposis. J Allergy Clin
Immunol 104(1):85-92

Lamblin C, Brichet A, Perez T, Darras JA, Tonnel AB,
Wallaert B (2000) Long-term follow-up of pulmonary func-
tion in patients with nasal polyposis. Am J Respir Crit Care
Med 161:406-413

Lamblin C, Bolard F, Gosset P, Tsicopoulos A, Perez T, Darras J,
Janin A, Tonnel AB, Hamid Q, Wallaert B (2001) Bronchial
interleukin-5 and eotaxin expression in nasal polyposis.
Relationship with (a)symptomatic bronchial hyperresponsive-
ness. Am J Respir Crit Care Med 163(5):1226-1232

Loehrl TA, Ferre RM, Toohill RJ, Smith TL (2006) Long-
term asthma outcomes after endoscopic sinus surgery in
aspirin triad patients. Am J Otolaryngol 27(3):154-160

. Lépez-Boado YS, Rubin BK (2008) Macrolides as immuno-

modulatory medications for the therapy of chronic lung dis-
eases. Curr Opin Pharmacol 8(3):286-291

Macy E, Bernstein JA, Castells MC, Gawchik SM, Lee TH,
Settipane RA, Simon RA, Wald J, Woessner KM; Aspirin
Desensitization Joint Task Force (2007) Aspirin challenge and
desensitization for aspirin-exacerbated respiratory disease: a
practice paper. Ann Allergy Asthma Immunol 98(2):172-174
Mastalerz L, Nizankowska E, Sanak M, Mejza F, Pierzchalska M,
Bazan-Socha S, Bestynska-Krypel A, Cmiel A, Szczeklik A
(2002) Clinical and genetic features underlying the response of
patients with bronchial asthma to treatment with a leukotriene
receptor antagonist. Eur J Clin Invest 32(12):949-955

May A, Wagner D, Langenbeck U, Weber A (2000) Family
study of patients with aspirin intolerance and rhinosinusitis.
HNO 48:650-654

Micheletto C, Visconti M, Tognella S, Facchini FM, Dal
Negro RW (2006) Aspirin induced asthma (AIA) with nasal
polyps has the highest basal LTE4 excretion: a study vs AIA
without polyps, mild atopic asthma, and normal controls.
Eur Ann Allergy Clin Immunol 38(1):20-23

Mostata BE, Abdel Hay H, Mohammed HE, Yamani M
(2005) Role of leukotriene inhibitors in the postoperative
management of nasal polyps. ORL J Otorhinolaryngol Relat
Spec 67(3):148-153

Nakamura H, Kawasaki M, Higuchi Y, Takahashi S (1999)
Effects of sinus surgery on asthma in aspirin triad patients.
Acta Otolaryngol 119(5):592-598

Ogata N, Darby Y, Scadding G (2007) Intranasal lysine-
aspirin administration decreases polyp volume in patients
with aspirin-intolerant asthma. J Laryngol Otol 121(12):
1156-1160

Parnes SM, Chuma AV (2000) Acute effects of antileukot-
rienes on sinonasal polyposis and sinusitis. ENT Ear Nose
Throat J 79:18-25

Patiar S, Reece P (2007) Oral steroids for nasal polyps.
Cochrane Database Syst Rev (1):CD005232

Penn R, Mikula S (2007) The role of anti-IgE immunoglobu-
lin therapy in nasal polyposis: a pilot study. Am J Rhinol
21(4):428-432

Peters-Golden M, Henderson WR Jr (2007) Leukotrienes.
N Engl J Med 357(18):1841-1854

Pfaar O, Klimek L (2006) Aspirin desensitization in aspirin
intolerance: update on current standards and recent improve-
ments. Curr Opin Allergy Clin Immunol 6(3):161-166



118

M. Swierczyniska et al.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

Pitzurra L, Bellocchio S, Nocentini A, Bonifazi P, Scardazza R,
Gallucci L, Stracci F, Simoncelli C, Bistoni F, Romani L (2004)
Antifungal immune reactivity in nasal polyposis. Infect
Immunity 72:7275-7281

Poetker DM, Mendolia-Loffredo S, Smith TL (2007)
Outcomes of endoscopic sinus surgery for chronic rhinosi-
nusitis associated with sinonasal polyposis. Am J Rhinol
21(1):84-88

Prieto L, Seijas T, Gutiérrez V, Uixera S, Bruno L, Lépez R
(2004) Exhaled nitric oxide levels and airway responsive-
ness to adenosine 5’-monophosphate in subjects with nasal
polyposis. Int Arch Allergy Immunol 134(4):303-309
Ragab S, Parikh A, Darby YC, Scadding GK (2001) An
open audit of montelukast, a leukotriene receptor antagonist,
in nasal polyposis associated with asthma. Clin Exp Allergy
31:1385-1391

Ragab S, Scadding GK, Lund VJ, Saleh H (2006) Treatment
of chronic rhinosinusitis and its effects on asthma. Eur
Respir J 28:68-74

Robinson JL, Griest S, James KE, Smith TL (2007) Impact
of aspirin intolerance on outcomes of sinus surgery.
Laryngoscope 117(5):825-830

Settipane GA (1996) Epidemiology of nasal polyps. Allergy
Asthma Proc 17:231-236

Seybt MW, McMains KC, Kountakis SE (2007) The preva-
lence and effect of asthma on adults with chronic rhinosinus-
itis. Ear Nose Throat 86(7):409-411

Smith TL, Mendolia-Loffredo S, Loehrl TA, Sparapani R,
Laud PW, Nattinger AB (2005) Predictive factors and out-
comes in endoscopic sinus surgery for chronic rhinosinus-
itis. Laryngoscope 115(12):2199-2205

Steinke JW, Bradley D, Arango P, Crouse CD, Frierson H,
Kountakis SE, Kraft M, Borish L (2003) Cysteinyl leukot-
riene expression in chronic hyperplastic sinusitis-nasal

60.

61.

62.

63.

64.

65.

66.

67.

polyposis: importance to eosinophilia and asthma. J Allergy
Clin Immunol 111(2):342-349

Stevenson DD, Szczeklik A (2006) Clinical and pathologic
perspectives on aspirin sensitivity and asthma. J Allergy
Clin Immunol 118(4):773-786

Stirling RG, van Rensen EL, Barnes PJ, Chung KF (2001)
Interleukin-5 induces CD34+ eosinophil progenitor
mobilization and eosinophil CCR3 expression in asthma.
Am J Respir Crit Care Med 164:1403-1409

Szczeklik A, Nizankowska-Mogilnicka E, Sanck M (2009)
Hypersensitivity to aspirin and non-steroidal antiinflamma-
tory drugs. In: Middleton’s Allergy ed by N.F. Adkinson Jr.
et al. Mosby Elsevier, New york, Seventh edition, pp
1227-1243

Szczeklik A, Nizankowska-Mogilnicka E, Sanck M
(2007) Hypersensitivity to aspirin and other NSAIDs:
mechanisms, clinical presentation and management. In:
Pichler WJ (ed) Drug hypersensitivity. Karger, Basel, pp
40-349

Tsicopoulos A, Shimbara A, de Nadai P, Aldewachi O,
Lamblin C, Lassalle P, Walls AF, Sénéchal S, Levitt RC,
Darras J, Hamid Q, Wallaert B (2004) Involvement of 1L-9
in the bronchial phenotype of patients with nasal polyposis.
J Allergy Clin Immunol 113(3):462-469

Ulualp SO, Sterman BM, Toohill RJ (1999) Antileukotriene
therapy for the relief of sinus symptoms in aspirin triad. Ear
Nose Throat J 78:604—606

Yamada T, Fujieda S, Mori S (2000) Macrolide treatment
decreased the size of nasal polyps and IL-8 levels in nasal
lavage. Am J Rhinol 14:143-148

Young J, Frenkiel S, Tewfik MA, Mouadeb DA (2007)
Long-term outcome analysis of endoscopic sinus surgery for
chronic sinusitis. Am J Rhinol 21(6):743-747



	13: Nasal Polyps and Lower Respiratory Tract Relationship
	13.1 Introduction
	13.2 Prevalence of Nasal Polyps in Diseases of Lower Respiratory Tract
	13.3 Link Between Nasal Polyps and Lower Airways
	13.4 Inflammatory Mechanisms of NP in Diseases Other than Bronchial Asthma
	13.5 Inflammatory Mechanisms in NP and Bronchial Asthma
	13.6 The Role of Cysteinyl Leukotrienes in Nasal Polyps and Bronchial Asthma
	13.7 The Role of Microorganisms in Nasal Polyps and Bronchial Asthma
	13.8 Effect of Nasal Polyps on Bronchial Hyperreactivity
	13.9 Effect of Sinus Surgery on Clinical and Therapeutic Outcomes of Bronchial Asthma
	13.10 Effect of Pharmacotherapy of Nasal Polyps on Bronchial Asthma
	13.10.1 Corticosteroids
	13.10.2 Leukotriene Inhibitors
	13.10.3 Zileuton
	13.10.4 Leukotriene Receptor Antagonists
	13.10.5 Aspirin Desensitization
	13.10.6 Other Agents

	References


