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KEY POINTS

� Aspirin/nonsteroidal antiinflammatory drug sensitivity is common in patients with chronic rhino-
sinusitis (CRS) and nasal polyps, causing a more severe disease, referred to as aspirin-
exacerbated respiratory disease (AERD).

� The nasal polyps and CRS, which are the cornerstone of the diagnosis of AERD, are generally
difficult to treat.

� Medication, particularly intranasal spray or corticosteroids in drops, constitutes the first line of
treatment of patients with CRS with nasal polyps and AERD.

� Endoscopic sinus surgery is recommended when medication fails, and a follow-up and medi-
cation, including nasal and oral corticosteroids, are recommended after surgery.

� Aspirin desensitization, followed by daily aspirin treatment, is presented elsewhere in this issue

in the article on aspirin desensitization in AERD.
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INTRODUCTION

The presence of aspirin-exacerbated respiratory disease (AERD) in a patient with
chronic rhinosinusitis with nasal polyps (CRSwNP) and asthma is associated with
severe eosinophilic upper and lower airway disease. This article deals with the inflam-
matory disease of the respiratory tract as it relates to the sinuses. Involvement of the
sinuses in AERD is almost universal, depending on the stage of onset of the disease
and evaluation by computed tomography (CT). A patient with normal sinus CT,
asthma, and rhinitis, almost without exception, does not have a positive, oral, nasal,
or inhalation aspirin challenge to aspirin and therefore does not have AERD. Thus,
CRS is central to AERD. This article explores the clinical aspects, physiopathology,
and treatment of rhinosinusitis as it relates to AERD.
DEFINITIONS
CRS

The diagnosis of CRS with or without NP is mainly based on clinical history (presence
and duration for more than 12 weeks of sinonasal symptoms), nasal endoscopy, and
CT scan of the paranasal sinuses.1–4

In the 2012 update of the EPOS international rhinosinusitis guidelines,1,2 CRSwNP
was defined as inflammation of the sinonasal mucosa with the presence of at least
2 sinonasal symptoms, one of these being nasal blockage/obstruction/congestion
or nasal discharge (anterior rhinorrhea/posterior nasal drip), facial pain/pressure, or
reduction or loss of smell for more than 12 weeks. Endoscopic signs of NP, edema/
mucosal obstruction in the middle meatus, or CT changes within the ostiomeatal
complex or paranasal sinuses help form a definitive diagnosis.
As recorded by CT, CRS in patients with AERDwith nasal polyposis is characterized

by the involvement of all paranasal sinuses and nasal passages and the thickness of
hypertrophic mucosa in up to 100% of the patients, to a greater extent than in aspirin-
tolerant patients.5 Patients with AERD have significantly worse preoperative CT and
nasal endoscopy scores than aspirin-tolerant patients.6
EPIDEMIOLOGY AND NATURAL HISTORY

CRS, with or without NP, affects 11% and 14% of the European7 and American8

general populations, respectively. CRSwNP is an inflammatory condition of the
nose and paranasal sinuses of unknown cause, which is present in 2% to 4% of the
adult population.1,2 CRSwNP is often associated with other respiratory diseases
such as asthma,9 aspirin sensitivity,10 and idiopathic bronchiectasis.11 The presence
of hypersensitivity to aspirin or other nonsteroidal antiinflammatory drugs (NSAIDs) in
a patient with CRSwNP12,13 is usually associated with a particularly severe, persistent,
and treatment-resistant form of the disease, usually coexisting with severe asthma.
AERD has been reported in 8% to 26% of patients with CRSwNP and in 10% to

20% of asthmatic patients.14 The prevalence of nasal polyposis in aspirin-sensitive
asthmatics may be as high as 60% to 70%, compared with less than 10% in the pop-
ulation of aspirin-tolerant asthmatics.15 The precise prevalence of nasal polyposis in
AERD is difficult to document, because tiny polyps in and around the middle meatus
may be obscured by swollen turbinates, and nasal endoscopy needs to be performed.
In addition, shrinkage of polyps after systemic corticosteroids may give a false-
negative conclusion in such studies when examination is not repeated after regrowth
of polyps. Thus, in AERD, the true prevalence may be closer to 100%. The increased
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severity of the upper airway disease in these patients is reflected by the high recur-
rence of NP and frequent need for endoscopic sinus surgery.16

Furthermore, CRS and nasal polyposis have an important impact on the patient’s
quality of life,17 which is worsened by the presence of atopy18 and asthma,19 although
there is a clear improvement after both medical and surgical treatments.20 The socio-
economic burden of CRS and nasal polyposis is also considerable. In the United
States, the direct treatment cost of CRS has been estimated at 3.4 to 5 US$ billion
annually,21 whereas the average surgical costs of functional endoscopic sinus surgery
and postsurgical care have been calculated as 7726 US$ per patient.22 In conse-
quence, the health care cost is burdensome in patients with AERD, who receive 3
sinus operations on average.23

In the natural course of the syndrome, a clinical history of rhinitis or CRS usually
precedes asthma and the development of aspirin hypersensitivity. In the AIANE (Euro-
pean Network on Aspirin-Induced Asthma) cohort study, the disease followed a typical
pattern10: persistent rhinitis/rhinosinusitis appeared first (mean age 30 years), being
related to a flulike infection in half of the patients; this was followed by asthma after
2 years, on average (mean age 32 years), and by aspirin-induced respiratory reactions
and nasal polyposis after 4 years (mean age 34 years). The clinical presentation in the
different European countries was remarkably similar. In women, who outnumbered
men by a ratio of 2.3:1, the onset of symptoms occurred significantly earlier and the
disease was more severe than in men. Once developed, RSC and asthma follow
a course that is usually independent of the aspirin and NSAID avoidance.23
PATHOPHYSIOLOGY
Cells and Cytokines

CRSwNP is characterized by an intense inflammatory process with perivascular and
subepithelial inflammatory cell infiltration, edematous stroma, and formation of pseu-
docysts. In most patients with CRSwNP, eosinophils are the predominant infiltrating
cells.24 The most intense eosinophilic infiltration is usually found in CRSwNP associ-
ated with AERD.25

However, recent studies suggest that the dominant inflammatory cell can vary
according to the racial characteristics of the population. In contrast with the predom-
inant eosinophilic infiltration detected in whites, neutrophils seem to dominate in
Chinese patients with CRSwNP.26 The mechanisms involved in this difference have
yet to be clarified.
The recruitment of eosinophils is regulated by various cytokines and vascular adhe-

sion molecules. Increased production of interleukin 5 (IL-5), eotaxins, and RANTES
(regulated on activation, normal T-cell expressed, and secreted) has been reported
in CRSwNP.25,27–29 The highest production of cytokines involved in eosinophil recruit-
ment and activation, such as IL-5, is found in the nasal tissue of patients with CRSwNP
and AERD; this explains why these patients showed the most intense eosinophilic
inflammatory process.25 Moreover, increased expression of vascular adhesion mole-
cule 1 (VCAM-1) has been detected in CRSwNP and correlated with the level of tissue
eosinophilia, suggesting a role for VCAM-1 in eosinophil recruitment to the inflamed
CRSwNP tissue.30

Activated lymphocyte, Th2 polarized infiltration is characteristic of CRSwNP as indi-
cated by the predominance of cytokine signals, such as IL-5, a cytokine associated
with the Th2 lymphocyte subset.31

Mast cells are also abundant in CRSwNP tissue, especially in those with asso-
ciated AERD.32 The number of mast cells was correlated with the number of



Mullol & Picado166
polypectomies, suggesting that mast cell activity is involved in the pathogenesis of
nasal polyposis.

Arachidonic Acid Metabolism in CRSwNP with and Without AERD

Arachidonic acid (AA) is formed from the phospholipids of cell membranes by the
action of phospholipase A2. AA can be metabolized by various enzymes such as
cyclooxygenase (Cox), and 5-lipoxygenase (5-LO).33

Cox is found in different isoforms known as Cox-1 and Cox-2. Cox-1 is generally
constitutively expressed and considered a housekeeping gene,33 whereas Cox-2 is
induced under chronic inflammatory conditions.34–36 Several prostaglandins (PGs)
are synthesized as a result of Cox-2 activation; these are known as PGE2, PGF2a,
and PGD2. PGD2 and PGF2a are bronchoconstrictors and PGD2 is released by mast
cells during allergic reactions.33

PGE2 can perform contrasting activities, such as bronchodilation and bronchocon-
striction in the airways, and antiinflammatory and proinflammatory actions in the
lung.37 The origin of the various PGE2 actions seems to partly depend on the different
types of cell surface receptors that may be stimulated by this PG. There are 4 different
PGE2 receptors: EP1 to EP4. The stimulation of EP2 and EP4 results in relaxing effects.
In contrast, EP1 acts as a constrictor, whereas EP3 (various isoforms of which are
known to result from a splicing process) is considered an inhibitor receptor. The pres-
ence or predominance of any given type of receptor in cells could explain the different
effects induced by PGE2.

38 The Cox-1 pathway is the target for classic NSAIDs,
whereas coxibs are selective Cox-2 inhibitors.39

AA can also be metabolized through the 5-LO pathway. 5-LO is mostly found in cells
that are involved in inflammatory responses, such as eosinophils, neutrophils, mast
cells, and macrophages. 5-LO is usually located in the cytoplasm; it translocates
toward the nuclear membrane to interact with its processing protein, called FLAP,
thus enabling it to oxygenate the AA to form a hydroperoxide (5-HPETE), which in
turn is converted into leukotriene A4 (LTA4) by the 5-LO. In some cells, LTA4 can be
transformed into LTB4 by an LTA4 hydrolase or into LTC4 by an LTC4 synthase enzyme
(LT-C4S). The LTC4 is exported toward the exterior of the cells, where it is later metab-
olized into LTD4 and LTE4 by a g-glutamyl-transpeptidase and a dipeptidase, respec-
tively. LTC4, LTD4, and LTE4 form the so-called cysteinyl leukotrienes (Cys-LTs),
previously known as the slow-reacting substance of anaphylaxis. Cys-LTs are power-
ful bronchoconstrictors, which enhance edema formation and are chemotactic for
eosinophils.40

Cys-LTs act as agonists to at least 2 receptors: Cys-LT1 and Cys-LT2. The former is
widely distributed in inflammatory cells and seems to intervene in rhinitis and asthma
reactions, whereas the latter is located predominantly in the blood vessels and its
function is still unknown.40

AA can also be metabolized by a more complex mechanism called transcellular
biosynthesis, whereby at least 2 different types of cells work together. The result of
this combined activity is the synthesis of lipoxins (LXs) LXA4, LXB4, 15-epi-LXA4,
and 15-epi-LXB4. Their synthesis occurs via 3 transcellular routes: the first involves
the generation of LTA4 by the 5-LO present in cells of myeloid lineage, which are taken
up by platelets, where LTA4 is metabolized by the enzyme 12-LO to form LX4. A
second route involves the generation of 15-hydroxyeicosatetraenoic acid (15
[S]-HETE) by 15-LO of epithelial or monocyte cells, which serves as a substrate for
5-LO in neutrophils to produce LX4 and LXB4. There is also a third route involving
Cox-2 and 5-LO, in the so-called aspirin-triggered 15-epi-LX pathway. In this pathway,
aspirin causes the blockage of the catalytic activity of Cox-2, which becomes unable
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to produce PGs. At the same time, the Cox-2 acquires the ability to produce 15(S)-
HETE, which is converted by the 5-LO of leukocytes into epimers of LXs (15-epi-LXA4

and 15-epi-LXB4).
LXs have powerful antiinflammatory properties, including the inhibition of chemo-

taxis and the adherence and endothelial transmigration of neutrophils.

AA metabolism in CRSwNP
Cox pathway Various studies have reported low PGE2 production in CRSwNP of
patients with and without aspirin intolerance, compared with control nasal
mucosa.25,41 The deficient production of PGE2 was greater in aspirin-intolerant than
in aspirin-tolerant patients.
Given the dependence of PGE2 production on Cox-1 and Cox-2 activity, the

expression of both enzymes has been assessed in nasal mucosa and in NP. Cox-1
is usually considered an enzyme that responds to the physiologic needs of cells
but is not involved in inflammatory responses. However, some studies have shown
mild increases in its expression in inflamed tissues.33 A substantial upregulation of
Cox-1 has been reported in CRSwNP associated with cystic fibrosis, a finding that
suggests that airway Cox-1 is sensitive to inflammatory stimuli.35 However, other
studies on the regulation of Cox-1 in CRSwNP of patients with and without aspirin
intolerance have yielded contradictory results. Some studies have reported no differ-
ences at baseline in Cox-1 expression between nasal mucosa and NP from either
asthma-tolerant or asthma-intolerant asthmatics,42,43 whereas others using proin-
flammatory stimulation have reported a lower Cox-1 expression in fibroblasts of NP
derived from patients with asthma-intolerant asthma compared with healthy nasal
mucosa.41

Because Cox-2 expression increases in inflammatory processes, a concomitant
alteration in the expression of Cox-2 would be expected to complement the changes
in PGE2 levels detected in NP. In line with the results reported with PGE2,
Cox-2 expression has been shown to be downregulated in NP of patients with and
without aspirin hypersensitivity25,41–45 through a potential Nuclear Factor k B–medi-
ated downregulation.46 However, other studies failed to find any difference in the
expression of Cox-2 in the NP of aspirin-intolerant, aspirin-tolerant, and control
individuals.47

There are no clear explanations to account for the discrepancies reported in the
regulation of the 2 Cox enzymes in asthma and NP. Differences in the methods
used in the identification and quantification of enzymes probably help explain these
discrepancies. In general, the studies that used real-time polymerase chain reaction
and Western blot techniques found low expression of the enzymes, whereas those
using immunohistochemistry found contradictory results, with low or similar expres-
sion of Cox-2 in NP compared with nasal mucosa. It has been suggested that discrep-
ancies may result from the use of polyclonal or monoclonal antibodies.48 The accuracy
of this methodology can also be limited in studies of tissues samples with different cell
composition, such as healthy nasal mucosa and inflamed NP infiltrated by numerous
inflammatory cells. To overcome these technical limitations, a recent study assessed
Cox-2 expression, with enzyme-linked immunosorbent assay, Western blot, and
immunostaining in isolated and stimulated fibroblast derived from nasal mucosa
and NP from both aspirin-tolerant and aspirin-intolerant patients. The 3 methods
confirmed the low expression of Cox-2 expression in NP from both aspirin-tolerant
and aspirin-intolerant patients.41

The expression of the 4 PGE2 G protein-coupled receptors designated EP1 to EP4

has been assessed in CRSwNP. A reduced expression of EP2 receptor has been
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reported in nasal inflammatory cells and fibroblast of NP of aspirin-intolerant
patients.41,43,49

Because most of the antiinflammatory effects of PGE2 seem to be induced by the
stimulation of the EP2 receptor,37,38 the association of the reduced release of PGE2,
a substance with antiinflammatory properties in the airways, with the low expression
of the PGE2 receptor involved in the transmission of antiinflammatory signals might
contribute to the intensification of the inflammatory process in the upper airways of
patients with NP, especially in those with associated aspirin intolerance.41

Lipoxygenase pathway Some studies have reported increased production of CysLT
in CRSwNP of patients with asthma with and without aspirin hypersensitivity.50 When
the production of CysLT is assessed by measuring the urinary levels of leukotriene
E4, various studies have reported a significant higher urinary excretion of LTE4 at
baseline in patients with CRSwNP and aspirin intolerance compared with CRSwNP
from aspirin-tolerant patients.50 The baseline levels increase even further when
aspirin-intolerant patients are challenged with oral, intravenous, and intranasal
aspirin.50–52 One recent study reported that severe aspirin-tolerant asthmatics also
showed a significantly higher urinary LTE4 concentration at baseline, compared
with mild/moderate patients with aspirin-tolerant asthma.53 This observation
suggests that overproduction of CysLTs is closely associated with asthma severity
and the presence of CRSwNP. Therefore, an increased production of CysLTs should
not be considered a condition exclusively associated with aspirin hypersensitivity.
Because most patients with aspirin-intolerant asthma suffer from a severe form of
the disease,10 it is possible that the increased production of CysLT production
detected in these patients is related, at least in part, to the severity of the associated
asthma.
A recent study found a significant decrease in the urinary LTE4 concentrations after

endoscopic sinus surgery in both CRSwNP aspirin-tolerant and CRSwNP aspirin-
intolerant patients with asthma, probably as a consequence of the elimination of
many CysLT-producing cells in the sinus.53 This observation suggests that CRSwNP
is one of the most important factors involved in CysLT overproduction in asthma.50

The increased production of CysLT in CRSwNP is associated with the increased
expression of the LTC4 synthase enzyme, and both CysLT production and LTC4 syn-
thase expression are significantly correlated with the intensity of the eosinophilic infil-
tration present in NP tissue.25,43 CysLT levels in patients with CRSwNP positively
correlate with IL-5 concentrations, a cytokine that primes eosinophils and thereby
increases the biosynthesis capacity of these cells to produce CysLT.25 These obser-
vations suggest that there is a close link between CysLT overproduction and the accu-
mulation of activated eosinophil in CRSwNP.50

Pharmacologic studies in human individuals provide evidence for the existence of at
least 3 functional receptors for CysLT, although only 2 have been identified: the
so-called CysLT1 and CysLT2 receptors.

54 CysLT1 has been detected in eosinophils,
mast cells, macrophages, neutrophils and vascular cell in human nasal mucosa.
CysLT2 receptors are broadly distributed in leukocytes, heart tissue, brain, adrenal
gland, and the vasculature.54

Increased numbers of nasal inflammatory cells expressing CysLT1 have been
reported in CRSwNP of patients with aspirin intolerance.43,49 Desensitization with
lysine-aspirin selectively reduced the number of leukocytes expressing CysLT1, sug-
gesting that downregulation of CysLT1 could be a mechanism of therapeutic benefit.55

A recent study has also reported an increased expression of CysLT2 receptor
in NP from aspirin-intolerant patients with asthma compared with aspirin-tolerant
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asthmatics.43 Because no data on the role of CysLT2 receptor in asthma and rhinitis
have been reported, the biological significance of this observation is not clear.

Transcellular metabolisms (LXs) Levels of LXA4 have been reported as being higher in
patients with CRSwNP compared with control nasal mucosa, but lower in CRSwNP of
aspirin-intolerant patients compared with the levels found in CRSwNP of aspirin-
tolerant asthmatics.25 A recent study reported that the urinary levels of 15-epi-LXA4

were significantly lower in aspirin-intolerant asthmatics compared with aspirin-
tolerant patients and control nasal mucosa. These findings seem to indicate a deficient
regulation of antiinflammatory AA metabolites generated through the transcellular
pathway in patients with CRSwNP and aspirin intolerance.
Several observations support the notion that changes in the regulation of AAmetab-

olism are involved in the path physiology of CRSwNP, especially when CRSwNP is
associated with aspirin intolerance. Some studies have reported changes at different
levels of the Cox pathway, including very low production of PGE2, alterations in the
regulation of both Cox-1 and Cox-2 under inflammatory conditions, and low expres-
sion of the EP2 receptor. Moreover, studies have shown that the 5-LO pathway is
very active in CRSwNP, especially when CRSwNP is associated with aspirin intoler-
ance, resulting in an increased production of CysLTs. In contrast with EP2 receptor,
the CysLTs receptor CysLT1 is unregulated in CRSwNP, and this helps maximize
the proinflammatory effects of CysLT.
The impaired regulation of substances (PGE2) and receptors (EP2) with antiinflam-

matory effects, associated with the increased production of proinflammatory products
(CysLT) and upregulation of their receptors (CysLT1) probably plays a part in
enhancing and perpetuating the inflammatory process present in CRSwNP. Alter-
ations in the AA metabolisms might also contribute to the development of AERD.
The mechanisms involved in the reported altered regulation of AA metabolism remain
to be clarified.
DIAGNOSIS
CRS

The diagnosis of CRS with or without NP is based on clinical history (presence and
duration for more than 12 weeks of sinonasal symptoms), nasal endoscopy (when
available), and CT scan of the paranasal sinuses.1–3 Computed axial tomography is
the accepted gold standard for identifying pacifications within the sinuses, with
a pattern ranging from bilateral mucosal thickening to complete opacification of all
sinuses.

AERD

The diagnosis of aspirin hypersensitivity is based on a history of adverse respiratory
reactions precipitated by the intake of aspirin or other NSAIDs. In asthmatic patients
with CRS and NP and a negative history or in those who have never been exposed to
NSAIDs, provocation testing may be required.56

The reference standard for the diagnosis of hypersensitivity to aspirin and other
NSAIDs is outlined in detail in the article on “AERD: clinical disease and diagnosis”
elsewhere in this issue. The oral aspirin challenge and several protocols have been
developed and described.57 In Europe, inhalation (bronchial) challenge with lysine-
aspirin (a soluble form of acetylsalicylic acid) was introduced more than 30 years
ago58 and is considered the test of choice for confirming or excluding aspirin sensi-
tivity in patients with bronchial asthma. Although both tests have similar sensitivity
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and specificity, the inhalation test is faster and safer to perform than the oral challenge,
and the adverse reaction it creates can be easily reversed with nebulized b2 agonists.
A nasal provocation test with lysine-aspirin is also a reliable tool for diagnosing aspirin
hypersensitivity, providing that the clinical symptoms are combined with an objective
and standardized technique of nasal airflow measurement.59,60 The nasal test is rapid
and safe and can be performed in an outpatient setting even in asthmatic patients with
reduced pulmonary function who are suitable for bronchial provocation. In experi-
enced hands, the sensitivity of intranasal aspirin provocation easily approaches the
performance of the bronchial challenge.
In vitro tests measuring aspirin-specific peripheral blood leukocyte activation have

recently been proposed for the diagnosis of aspirin sensitivity. These newly developed
in vitro tests, involving either peripheral blood leukocytes (Aspirin-Sensitive Patients
Identification Test)61 or basophil activation62 seem to show promising performance,
but require further investigation and validation before becoming routine tools for con-
firming the presence of aspirin hypersensitivity.

MANAGEMENT

The management of patients with CRSwNP and AERD is mainly based on patient
training, NSAID avoidance, standard medical or surgical treatment of CRS and nasal
polyposis, in addition to standard medical treatment of bronchial asthma, and poten-
tial aspirin desensitization in selected patients. The treatment also depends on the
stage and severity of the disease.1,63

Education and Drug Avoidance

Because aspirin and other NSAIDs can induce severe asthma attacks, the avoidance
of these drugs by aspirin-sensitive patients, and their training in this respect, is a hall-
mark of the management of patients with CRS, NP, and AERD. Physicians should
educate patients on various fronts so that they can better understand their disease:
first, respiratory problems are not limited to a specific drug but they may appear after
the intake of aspirin or any NSAID; second, many compounds for the common cold or
flu contain aspirin or other NSAIDs and should be avoided; and third, when analgesic
and antipyretic treatment is needed, several safe drugs may be recommended as
alternatives, including acetaminophen (up to 1000 mg) and partially selective (melox-
icam, nimesulide) or selective COX-2 inhibitors (coxibs).64

Medical Treatment

Intranasal corticosteroids1,65 and, occasionally, short courses of oral steroids66,67 are
the most effective drugs for treating CRSwNP and constitute the first line of treat-
ment.1,63 Both topical and systemic corticosteroids may affect the eosinophil function
by both directly reducing eosinophil viability and activation or indirectly reducing the
secretion of chemotactic cytokines by nasal mucosa and polyp epithelial cells, in
both aspirin-sensitive and aspirin-tolerant patients.63 For safety purposes, and
because a patient with AERD receives long-term treatment with intranasal and inhaled
steroids as well as short courses of oral steroids during their life span, those intranasal
corticosteroids with lower drug bioavailability should be preferred.68 Furthermore,
topical corticosteroids in nasal drop formulation have shown greater efficacy than
those in spray formulation in reducing the need for surgery in patients with severe
CRSwNP.69

Other medications have proved effective for patients with CRSwNP. Nasal saline
irrigation, both isotonic and hypertonic, as well as short-term (before surgery) and
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long-term (after surgery) antibiotics may help to alleviate nasal symptoms.1,70

Although antileukotrienes do have some effect, they have not proved more effective
in aspirin-sensitive than in aspirin-tolerant patients.71

Several drugs have been investigated in terms of their efficacy in the treatment of
CRSwNP (Table 1).1 Although some products have not shown any real efficacy (anti-
histamines, antimycotics, phytotherapy, capsaicin, nasal decongestants, mucolytics,
topical antibiotics, and proton pump inhibitors), others have shown some efficacy but
need more investigation to warrant a full recommendation in international guidelines:
antileukotrienes, anti-IgE/omalizumab,72,73 or anti-IL-5/mepolizumab.74

Surgical Treatment

Sinonasal surgery (polypectomy, functional endoscopic sinus surgery, or ethmoidec-
tomy) is reserved for patients with severe or uncontrolled symptoms and for those with
inadequate improvement despite intranasal and oral steroid therapy.1 The aim of endo-
scopic sinus surgery is to improvenasal symptoms andpatients’ quality of life but also to
reduce bronchial symptoms and requirement for asthma medications.5 However,
patients with AERD seem to respond less to surgical interventions.75,76 Patients with
CRS and NP have a high tendency to recurrence after surgery: this recurrence rate is
up to 10 times higher in patients with AERD, even after endoscopic sinus surgery,77

and patients are more likely to undergo repeated sinus surgical interventions.16 To
prevent or reduce the relapse of NP, international guidelines recommend the continua-
tion of medical management after surgery (Table 2).1,65 Intranasal corticosteroids have
proved their efficacy and safety for up to 5 years of treatment after surgery.78

Aspirin Desensitization

Aspirin desensitization is recommended for patients with AERD with severe corticoid-
dependent asthma, those with recurrent nasal polyposis requiring more than 1
Table 1
Levels of evidence and recommendations for the management of adults with CRSwNP

Treatment Level/Grade of Recommendation Relevance

Oral antibiotics

Short-term (<4 wk) Ib and Ib(–), Ca Yes
Small effect

Long-term (�12 wk) III, C Yes
Small effect
If IgE level is not increased

Topical corticosteroids Ia, A Yes

Oral corticosteroids Ia, A Yes

Nasal saline irrigationb Ib, D Yes
For symptomatic relief

Antileukotrienes Ib(–), A(–) No

Aspirin desensitization II, C Unclear

No data of efficacy or no studies for: topical antibiotics, anti-IL-5 (unclear), anti-IgE, nasal/oral
decongestants, mucolytics, phytotherapy, topical/systemic antimycotics, furosemide, immunosup-
pressants, capsaicin, proton pump inhibitors.

a One positive and 1 negative study. Therefore recommendation C.
b No data in single use.
Data from Fokkens WJ, Lund V, Mullol J, et al. EPOS 2012: European position paper on rhinosi-

nusitis and nasal polyps 2012. Rhinology 2012;50(Suppl 23):217.



Table 2
Levels of evidence and recommendations for the postoperative management of adults with
CRSwNP

Treatment Level/Grade of Recommendation Relevance

Oral antibiotics

Short-term (<4 wk) Ib, A Yes
Small effect

Long-term (�12 wk) Ib, Ca Yes
If IgE level is not increased

Topical corticosteroids Ia, A Yes

Oral corticosteroids Ia, A Yes

Anti-IL-5 Ib, A Yes

Anti-leukotrienes Ib(–), A(–)b No

No data of efficacy or no studies for: oral antihistamines in allergic patients (unclear), nasal saline
irrigation (unclear), anti-IgE (unclear), aspirin desensitization, furosemide.

a Indications exist for better efficacy in CRS without NP.
b Negative study, recommended not to use.
Data from Fokkens WJ, Lund V, Mullol J, et al. EPOS 2012: European position paper on rhinosi-

nusitis and nasal polyps 2012. Rhinology 2012;50(Suppl 23):217.
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operative intervention, and for patients who require aspirin or NSAID daily therapy for
other medical reasons, such as chronic arthritis or coronary artery disease. Although
the mechanism of action is still unclear, systemic57,79,80 or intranasal81,82 aspirin
desensitization plays a part in protecting against recurrences of CRSwNP. Aspirin
desensitization not only improves nasal symptoms such as the loss of smell but
also leads to significant reductions in sinus infections, polyp formation, recurrence
rate, need for polyp operations per year, and dosage of intranasal corticosteroids.
See the article elsewhere in this issue for a detailed discussion of this subject.
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