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RINITI VASOMOTORIE NON ALLERGICHE 

25 - 30% 

ANAMNESI  (+) 
PRICK TEST (+) 

R.V. ALLERGICA 

70 - 75 % 

ANAMNESI ( -) 
PRICK TEST ( -) 

EOSINOFILI  
NEL SECRETO 
(N.A.R.E.S.) 

1/4  3/4 

NEUTROFILI  
NEL SECRETO NASALE 

(N.A.R.E.N.) 

MASTCELLULE 
NEL SECRETO 
(N.A.R.E.M.) 

Citologia nasale 

EOSINOFILI E  
MASTCELLULE 

(N.A.R.E.S.M.A.) 

R.V.NON ALLERGICA 

M. Gelardi 

CITOLOGIA NASALE 



La	poliposi	nasale	NON	è	correlata	allo	stato	
allergico	

	
La	prevalenza	dei	PN	nei	pazien@	allergici	è	

solitamente	inferiore	al	5%,	simile	a	quella	della	
popolazione	generale	
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tuttavia …. 



•  IgE	contro	le	enterotossine	
stafilococciche	(superan@geni,	in	grado	di	
innescare	una	reazione	infiammatoria	
con	richiamo	di	eosinofili)		si	trovano	
nella	maggior	parte	dei	pazien@	con	
AERD,	indicando	un	ruolo	potenziale	
delle	IgE	prodoBe	localmente	
•  Stato	allergico		associato	a	maggiori	tassi	
di	recidiva	e	di	revisione	chirurgica	

34 



RINITE	NON-ALLERGICA	

NEUTROFILA	(NARNE)	
•  Infiltrato	neutrofilo	>	30%,	senza	baBeri/
spore/ife		

•  Irritan@	fisici	e	chimici	-	RGE	
•  Sintomi	“vasomotori”		
•  [Fibrosi	cis@ca,	polipo	antro- 																						
coanale,	papilloma	inver@to]	

•  PN	nella	popolazioni	del	SE 	 		
				asia@co	 35 



RINITE	NON-ALLERGICA	

EOSINOFILA	(NARES)	
•  Infiltrato	eosinofilo	>	10%	fino	al	50-70%	
•  Spesso	poliposi,	asma,	AERD	
•  Talora	ipereosinofilia	ema@ca	
•  Maggiore	severità	rispeBo	alla	NARNE	
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RINITE	NON-ALLERGICA	

MASTCELLULARE	(NARMA)	
•  Mastcellule	parzialmente	degranulate		
•  Manifestazioni	cliniche	spesso	severe	
•  Spesso	poliposi,	asma	
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RINITE	NON-ALLERGICA	

EOSINOFILA-MASTCELLULARE	(NARESMA)	
•  Spesso	esito	di	NARES	e	NARMA	
•  Eosinofili	e	Mastcellule		prevalentemente	
degranula@		

•  Più	severa	rispeBo	a	NARES.	
•  Spesso	poliposi,	asma,	sinusite	
•  Risponde	bene	al	traBamento		
steroideo	topico	e	sistemico,		
ma	frequen@	recidive,	anche			
dopo	chirurgia	
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Non-surgical management of chronic rhinosinusitis with nasal polyps based on clinical-cytological grading: a precision medicine-based approach

39

mento del grading endoscopico, il 40% dei pazienti veniva comunque giudicato “controllato” da un punto di vista clinico. Nel gruppo dei pazienti 
con CCG grave, ben il 5,7% dei pazienti necessitava di trattamento chirurgico, ma anche in questo caso, la percentuale dei pazienti operati era 
significativamente maggiore (p = 0,0000) nel gruppo di controllo (49%). Infine, l’analisi statistica effettuata ha dimostrato chiaramente che, da 
un punto di vista obiettivo, le dimensioni dei polipi nasali tendevano ad aumentare a una velocità maggiore nel gruppo controllo che nel gruppo 
“standardizzato”, con incrementi proporzionali nelle tre classi di CCG (lieve, moderato e grave). Lo studio attuale fornisce le basi per lo sviluppo 
e l’adozione di un nuovo approccio per la gestione della CRSwNP sulla base di uno score clinico e citologico (CCG) che permetta di stimare con 
accuratezza la gravità della CRSwNP e di adattarne il trattamento. Tale approccio limita l’uso degli steroidi sistemici alle sole classi CCG di entità 
moderata-grave con dosi di steroidi inferiori rispetto a quanto precedentemente suggerito in letteratura. Il nostro protocollo può migliorare pertanto 
l’aderenza terapeutica dei pazienti, il tasso di controllo della malattia e può ridurre il ricorso alla chirurgia nel corso degli anni. 

PAROLE CHIAVE: Polipi nasali • Grading clinico • Grading citologico • Trattamento 

Acta Otorhinolaryngol Ital 2017;37:38-45

Introduction
Chronic rhinosinusitis with nasal polyps (CRSwNP) is a 
common inflammatory disorder, affecting about 4% of the 
population worldwide and strongly impacts the quality of 
life of affected patients 1. CRSwNP remains a challenge 
for ENT specialists because of its unknown pathogenesis, 
difficult control and frequent relapse.
CRSwNP is characterised by different phenotypes de-
pending on: comorbidity 2, endoscopic findings  3, radio-

logical features 4 and cytology 5. In this regard, a clinical-
cytological grading (CCG) has been proposed for defining 
a prognostic index of relapse, as reported in Figure 1 6.
Management of CRSwNP consists of a combination of 
medical therapy, careful follow-up, and appropriate sur-
gery; this strategy should be individualised for each single 
patient. Corticosteroids (CS), both topical and systemic, 
and functional endoscopic sinus surgery (FESS) are the 
most common approaches 7 8. Even though medical treat-
ment usually allows satisfactory control in most patients 9, 

Fig. 1. Prognostic index of nasal polyp relapse based on clinical and cytologic grading.GELARDI M. et al. 2017 



RSC	eosinofila	-	NARES	

•  Presente	nell’80%	delle	PN	nei	paesi	
occidentali	

•  Gli	eosinofili	aPva@	rilasciano	mediatori	
proinfiammatori	che	provocano	lesioni	
@ssutali,	edema,	iperplasia		

•  La	presenza	di	eosinofili	e	mastoci@,	specie	se	
associata,	è	significa@vamente	correlata	a	un	
più	alto	rischio	di	recidiva	dei	polipi	(fino	al		
98%		con	eosinofili	@ssutali	>	55%)		
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•  La		carica	infiammatoria	della	mucosa,	in	
par@colare	da	parte	degli	eosinofili	@ssutali,	è	
considerata	l'indicatore	più	importante	per	
l'approccio	chirurgico	funzionale	o	radicale	

•  Un	soBogruppo	di	pazien@	con	PN	(AERD)	
presenta	infiltrato	eosinofilo	più	ricco	e		
sintomi	par@colarmente	severi	
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RSC	eosinofila	-	NARES	



Diagnosi	clinica	
• Citologia	nasale	
• Istologia	
• Conteggio	ema@co	
• TC	
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O R I G I N A L A R T I C L E

Peripheral blood eosinophilia correlates with hyperplastic
nasal polyp growth

Virginia E. Drake, BA1, Nicholas Rafaels, MS2 and Jean Kim, MD, PhD3

Background: Eosinophils are thought to play a significant
role in nasal polyposis, but the exact mechanism by which
they contribute to polyposis remains unclear. Therefore,
we proposed to test the hypothesis that peripheral blood
eosinophilia (PBE) is a surrogate and biomarker for polyp
load. To do this, we examined whether PBE levels correlate
with nasal polyp load in a longitudinal manner.

Methods: We retrospectively analyzed the fluctuation
of PBE and nasal polyp load in each patient (n = 61)
assessed preoperatively, 1–2 months postoperatively,
and 3–12 months postoperatively. Nasal polyp load was
assessed using computed tomography (CT) scan preop-
eratively and nasal endoscopy postoperatively. Correlation
coefficients were analyzed using parametric statistics.

Results: There was a positive correlation between initial
preoperative baseline PBE and CT scan staging of polyp
load (r = 0.35, p < 0.01). When patients were analyzed lon-
gitudinally, we found that the change in PBE correlated with
the change in nasal endoscopy scores obtained at or near

the same timepoint (r = 0.82, p < 2.0 × 10−10). When nasal
polyp load increased with time, we observed a stepwise in-
crease in eosinophil counts (r = 0.37, p < 0.02).

Conclusions: PBE correlates with nasal polyp load. PBE lev-
els may be used along with nasal endoscopy to prospec-
tively follow nasal polyp load postoperatively in chronic
rhinosinusitis patients with hyperplastic nasal polyposis
who have eosinophilia, asthma, and/or aspirin-exacerbated
respiratory disease. C⃝ 2016 ARS-AAOA, LLC.

Key Words:
chronic rhinosinusitis with nasal polyposis; peripheral
blood eosinophilia; nasal endoscopy; paranasal sinus CT
scan
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C hronic rhinosinusitis (CRS) affects over 29.2 million
adults in the United States and greatly impacts patient

with negative quality of life.1 However, the pathophysiol-
ogy remains poorly understood, resulting in disease that is
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difficult to treat. Chronic rhinosinusitus with nasal polypo-
sis (CRSwNP) is considered one of the more severe types of
CRS.2,3 Surgical and medical treatment with oral corticos-
teroids can reduce polyp size.4–6 However, neither medical
nor surgical approaches can completely control disease pro-
gression or recurrence.

The significance of eosinophilic inflammation in CRS
is now well documented, as well as the understanding
that eosinophilic CRS observed in CRSwNP is especially
difficult to manage and control.3 However, the exact
mechanism by which eosinophils contribute to polyp
development remains unclear. Increased numbers of acti-
vated eosinophils, mast cells, and local immunoglobulin
E (IgE) are found in the presence of nasal polyps.6 In the
sinus tissue, activated eosinophils release proinflammatory
mediators that lead to inflammation of the mucosa, tissue
injury, and edema. Hyperplasia and airway remodeling of
the mucosa are also observed. Soler et al. found that sinus
tissue eosinophilia correlates with objective disease severity
as measured by nasal endoscopy, computed tomography
(CT), and smell identification test scores.7 In a study by
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difficult to treat. Chronic rhinosinusitus with nasal polypo-
sis (CRSwNP) is considered one of the more severe types of
CRS.2,3 Surgical and medical treatment with oral corticos-
teroids can reduce polyp size.4–6 However, neither medical
nor surgical approaches can completely control disease pro-
gression or recurrence.
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is now well documented, as well as the understanding
that eosinophilic CRS observed in CRSwNP is especially
difficult to manage and control.3 However, the exact
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E (IgE) are found in the presence of nasal polyps.6 In the
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tissue eosinophilia correlates with objective disease severity
as measured by nasal endoscopy, computed tomography
(CT), and smell identification test scores.7 In a study by

International Forum of Allergy & Rhinology, Vol. 6, No. 9, September 2016 926

Peripheral blood eosinophilia and nasal polyps

FIGURE 1. Linear regression analysis of preoperative CT scan staging of sinonasal polyp load (left panel, n = 61) and preoperative nasal endoscopy score
(right panel, n = 61) vs. preoperative peripheral blood eosinophil counts. Absolute peripheral blood eosinophil counts were log transformed to normalize the
values. CT = computed tomography.

FIGURE 2. Time course of nasal polyp load (left upper) and peripheral blood eosinophil counts (right upper) in CRSwNP patients (n = 61) preoperatively,
1–2 months postoperatively, and 3–12 months distant postoperatively. p < 5.2 × 10−8 for nasal endoscopy scores over time. p < 0.001 for absolute eosinophil
counts over time. Lower panels show detailed expanded views of distant postoperative timepoints for nasal endoscopy scores (lower left, n = 46) and peripheral
blood eosinophil counts (lower right, n = 37). Results are expressed as mean ± SEM.
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O R I G I N A L A R T I C L E

Predictive significance of computed tomography in eosinophilic chronic
rhinosinusitis with nasal polyps

Yifan Meng, MD1, Hongfei Lou, MD, PhD1, Chengshuo Wang, MD, PhD1 and Luo Zhang, MD, PhD1,2,3

Background: Eosinophilic chronic rhinosinusitis with
nasal polyps (eCRSwNP), characterized by eosinophil-
predominant inflammation in mucosa, is a subject of much
investigation. However, no satisfactory atraumatic clinical
parameter has been established to date for prediagnosis
of this condition. The aim of this study was therefore to
compare the use of computed tomography (CT) scans with
other clinical parameters in prediagnosis of eCRSwNP.

Methods: This was a prospective cohort, single-institution
study. Two hundred consecutive CRSwNP patients (123
eCRSwNP and 77 non-eosinophilic CRSwNP [neCRSwNP])
undergoing functional endoscopic sinus surgery in Beijing
TongRen Hospital were recruited. Preoperative CT scan,
skin-prick test (SPT), and oral fractional exhaled nitric ox-
ide (FENO) measurements were performed in each patient
and full blood count with differential analysis under the pa-
tients’ regular condition was performed within 1 week be-
fore surgery. Logistic regression analysis and receiver op-
erating characteristic (ROC) curve were used to assess the
predictive value of clinical parameters.

Results: History of surgery, onset of asthma, history of
allergy, total Lund-Mackay scores, presence of osteoneo-

genesis, FENO, and blood eosinophil counts were all sig-
nificantly higher in the eCRSwNP group, compared to the
neCRSwNP group. The ratio of the CT scores for the eth-
moid sinus and maxillary sinus (E/M ratio) had the highest
predictive value, with an area under the ROC curve (AUC)
of 0.938. The cutoff point of >2.59 for E/M ratio demon-
strated a sensitivity of 94.2% and a specificity of 89.6% for
eCRSwNP.

Conclusion: The E/M ratio is a more useful predictor in di-
agnosis of eCRSwNP compared to the other clinical param-
eters. C⃝ 2016 ARS-AAOA, LLC.
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C hronic rhinosinusitis with nasal polyps (CRSwNP) is a
heterogeneous sinonasal inflammatory disease that is
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common worldwide. The predominant inflammatory pat-
terns of nasal polyps have been shown to be eosinophilic
and non-eosinophilic in nature.1 Eosinophilic CRSwNP
(eCRSwNP) is considered to be a special phenotype of
CRS, and exhibits many clinical features such as high recur-
rence rate after surgery, comorbid asthma, olfactory dys-
function, and good steroid responsiveness.2–5 In contrast,
non-eosinophilic CRSwNP (neCRSwNP) exhibits the fea-
tures of lower recurrence rate and resistance to systemic
steroid therapy. Thus, it is vital to discriminate the pa-
tients’ phenotypes and formulate a personalized treatment
strategy for CRSwNP patients.6

The gold standard for the diagnosis of eCRSwNP is
histopathological assessment before surgery. However, it
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Diagnosis of eosinophilic rhinosinusitis

is often not easy to obtain enough polyp tissue by biopsy
before surgery,3 and thus peripheral blood eosinophil count
is used as the diagnostic value for eCRSwNP, because
blood samples are readily obtainable from both outpatient
and hospitalized patients.1,3 However, although previous
studies have clearly shown a correlation between the pe-
ripheral blood eosinophils and tissue-infiltrated eosinophils
in CRSwNP,1,7–9 one recent study demonstrated that the
specificity of peripheral eosinophils as a predictor for the
diagnosis of eCRSwNP was only 75.3%.10 In this re-
gard, computed tomography (CT), the most commonly
used imaging modality for evaluation of inflammatory si-
nus mucosal disease, has received increasing attention in
recent years in predicting the diagnosis of eCRSwNP. The
characteristic of eCRSwNP can be shown by CT scan,
where the anterior and posterior ethmoid sinuses are com-
monly affected in the early stage.1–3,11 Some studies have
recently suggested that ethmoid disease may be predictive
of eosinophilic disease. Sakuma et al.2 compared the clinical
features of patients classified as eosinophilic CRS (eCRS)
or non-eCRS and demonstrated that a combination of
increased blood eosinophil percentage and CT image
scores !1 for the posterior ethmoid and the olfactory cleft
had high accuracy in predicting a diagnosis of eCRS. Sim-
ilarly, a more recent study by Zuo et al.12 assessed clin-
ical symptoms, CT findings, and blood eosinophil (EOS)
number in differential diagnosis of CRS in adult eCRS and
non-eCRS patients. These authors demonstrated that smell
loss score, ethmoid osteitis index, and blood EOS num-
ber were surrogate markers for the differential diagnosis
of eCRS. However, predicting eCRSwNP based on the as-
sessment of only the ethmoid sinus by CT scanning may
not be entirely accurate, because it does not include the
maxillary sinus, which is often involved in the pathology
of CRSwNP.

The aim of this study was thus to compare CT scans with
other atraumatic clinical parameters in the prediagnosis of
eCRSwNP.

Patients and methods
Subjects

This was a prospective, single-center study employing
data collected consecutively from patients with bilateral
nasal polyps, who had undergone functional endoscopic
sinus surgery (FESS) in Beijing TongRen Hospital from
September 2014 to December 2014. Two hundred patients
satisfied the diagnostic criteria for CRSwNP, as recom-
mended by the European Position Paper on Rhinosinusitis
and Nasal Polyps13 and none had been treated with an-
tibiotics or corticosteroids within the 4-week period before
surgery. Patients with cystic fibrosis, fungal sinusitis, aller-
gic fungal rhinosinusitis, or primary ciliary dyskinesia were
excluded. The study was approved by the Medical Ethics
Committee of Beijing TongRen Hospital and all patients
provided written informed consent prior to collection of
data.

Assessment of preoperative clinical
characteristics

Prior to surgery, all patients were evaluated for CT scores
(specifically, Lund-Mackay score ratio of total ethmoids
to maxillary score), exhaled nitric oxide, and peripheral
eosinophilia.

Each patient underwent CT scanning (Philips Health
Care, Best, The Netherlands), and the CT of the affected
sinuses was graded according to the Lund-Mackay staging
system.14 The maxillary sinus score (M score), anterior eth-
moid sinus score (AE score), and posterior ethmoid sinus
score (PE score) were determined and used to additionally
calculate total ethmoid sinus score (E score; total of the AE
and PE scores for both sides), total maxillary score (M score
for both sides), and E/M ratio (ratio of the E and M scores).
The CT scans were scored by one independent radiologist.

Allergic history was determined based on the symptoms
of characteristic allergy, allergic medications, and the re-
sults of skin-prick test (SPT) (All allergens were purchased
from ALK-Abello Company, Hørsholm, Denmark). A pos-
itive skin test response was defined as a wheal greater in
size than that produced by the saline control of 3 mm.
Histamine was used as a positive control. Subjects with al-
lergic disease had at least 1 positive skin reaction with the
prick-puncture technique to the extracts.

Oral fractional exhaled nitric oxide (FENO), a potential
predictor of airway eosinophilic inflammation, was mea-
sured using the NIOX electrochemical analyzer (Aerocrine,
Sweden) at a flow rate of 50 mL/second.

A complete blood cell count with differential cell count
under the patients’ regular condition without infection was
performed within 1 week before surgery. The percentage
of eosinophils and absolute blood eosinophil count were
calculated as indicators for eCRSwNP.

Immunohistological examination
Ethmoid sinus mucosa samples were obtained from each
patient during FESS, and processed for histological eval-
uation, using standard techniques. Four-micrometer-thick
(4-µm-thick) sections were stained with hematoxylin and
eosin (H&E) stain and assessed by light microscopy for the
presence of eosinophils, neutrophils, plasma cells, lympho-
cytes, and edema. The subjects were classified as eCRSwNP
and neCRSwNP, based on the histological criterion of Cao
et al.,15 which suggested a cutoff value of !10% nasal
polyp eosinophils for eCRSwNP patients.

Statistical analysis
A 2-sample t test and chi square test were used for a 2-group
comparison of age, gender ratio, history of surgery, the on-
set of asthma, history of allergy, presence of osteoneogene-
sis, and osteomeatal complexes (OMC) expansion. A 1-way
analysis of variance was followed by a Mann-Whitney test
for a 2-group comparison of CT scores, FENO, and blood
eosinophil count. Differences were considered to be signif-
icant if p < 0.05. All statistical analyses were performed
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FIGURE 1. Histological assessment of ethmoid sinus mucosa in eosinophilic
CRSwNP (A) and non-eosinophilic CRSwNP (B) (H&E, ×200 magnification).
(A) A representative sample from tissue of a patient with eosinophilic CR-
SwNP patient demonstrating infiltration by a large number of eosinophils
and a severely edematous basement membrane. (B) A representative sam-
ple from tissue of a patient with non-eosinophilic CRSwNP patient demon-
strating infiltration by large numbers of neutrophils, plasma cells, and lym-
phocytes. CRSwNP = chronic rhinosinusitis with nasal polyps; H&E = hema-
toxylin and eosin.

with GraphPad Prism software (GraphPad Software, Inc.,
La Jolla, CA) and SPSS for Windows version 19.0 (IBM
Corp., Armonk, NY). A value of p < 0.05 was considered
to be significant.

Odds ratios (ORs) and 95% confidence intervals were
calculated for each parameter. The receiver operating char-
acteristic (ROC) curve, widely used to assess the predictive
value of clinical parameters, was plotted by calculating the
sensitivity and specificity of the predictor to find the best
cutoff point. The diagnostic ability of each predictor was
calculated based on the area under the ROC curve (AUC);
with the AUC with a value close to 1 indicating high pre-
dictability. An AUC value greater than 0.9 is considered to
represent high accuracy, AUC values of 0.7 to 0.9 and 0.5
to 0.7 represent moderate and low accuracy, respectively.16

Overall, 10 parameters, including history of surgery, the
onset of asthma, history of allergy, total Lund-Mackay
scores, presence of osteoneogenesis, osteomeatal complexes
expansion, E/M ratio, FENO, blood eosinophil percent-
age, and blood eosinophil absolute count, which might be

TABLE 1. The demographic and clinical features of
eCRSwNP patients and neCRSwNP patients

eCRSwNP neCRSwNP

(n = 123) (n = 77) p

Male/female, n (ratio) 83/40 (2.08) 49/28 (1.8) ns

Age (years), mean ± SD 45.1 ± 13.7 42.8 ± 16.1 ns

Previous surgery, n (%) 57 (46.3) 17 (22) <0.05a

Asthma, n (%) 35 (28.5) 10 (13) <0.05a

Allergy, n (%) 42 (34.1) 17 (22.0) <0.05a

FENO, mean ± SD 37.4 ± 28.1 21.9 ± 6.5 <0.001a

Lund-Mackay,
mean ± SD

18.2 ± 5.2 15.7 ± 6.1 <0.05a

Osteoneogenesis, n (%) 21 (17.1) 19 (24.7) <0.05a

OMC expansion, n (%) 48 (39.0) 27 (35.1) ns

PEP (%), mean ± SD 7.58 ± 3.5 4.79 ± 3.0 <0.001a

PEAC (1 × 109),
mean ± SD

0.44 ± 0.28 0.33 ± 0.23 <0.01a

E/M ratio 3.48 2 <0.001a

at test for equality of means, 2-tailed.
CRSwNP = chronic rhinosinusitis with nasal polyps; eCRSwNP = eosinophilic
CRSwNP; neCRSwNP = non-eosinophilic CRSwNP; E/M ratio = ratio of com-
puted tomography scores for the ethmoid sinus and maxillary sinus; FENO = oral
fractional exhaled nitric oxide; ns = nonsignificant; OMC = osteomeatal com-
plex; PEAC = peripheral eosinophil absolute count; PEP = peripheral eosinophil
percentage; SD = standard deviation.

useful in predicting the onset of eCRSwNP were assessed
using logistic regression analysis. Furthermore, ROC curves
were compared for 2 combination predictor models; 1 of
which included all the clinical parameters measured, except
E/M ratio (model 1), and the other included all 10 clinical
parameters measured, including the E/M ratio (model 2).

Results
The subjects were classified as eCRSwNP and neCRSwNP,
based on the histological criterion of Cao et al.,15 which
suggested a cutoff value of !10% nasal polyp eosinophils
for eCRSwNP patients.

Figure 1 shows representative samples of ethmoid si-
nuses mucosa in eCRSwNP (Fig. 1A) and neCRSwNP (Fig.
1B) patients. Tissue of patients with eCRSwNP was char-
acterized by infiltration by large numbers of eosinophils
and edema of the basement membrane, whereas tissue of
patients with neCRSwNP was characterized by infiltra-
tion by large numbers of neutrophils, plasma cells, and
lymphocytes.

Demographic and clinical characteristics of
patients

The demographic and clinical characteristics of patients
are shown in Table 1. The 2 groups of patients were not
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TABLE 3. Sensitivity and specificity of clinical markers for
diagnosing eosinophilic CRSwNP at different thresholds

(1 − sensitivity)2 +

Predictors Cutoff Sensitivity Specificity (1 − specificity)2

Lund-Mackay 16.5 0.642 0.532 0.347

18.5 0.569 0.623 0.325

19.5 0.528 0.662 0.337

2.15 0.967 0.840 0.025

E/M ratio 2.59 0.943 0.896 0.014

2.85 0.793 0.896 0.054

26.5 0.724 0.766 0.131

FENO 27.5 0.691 0.818 0.098

28.5 0.667 0.831 0.140

4.00 0.95 0.416 0.344

PEP (%) 5.05 0.876 0.558 0.211

6.05 0.636 0.714 0.214

0.195 0.835 0.364 0.432

PEAC (1 × 109) 0.295 0.752 0.506 0.306

0.395 0.496 0.623 0.396

CRSwNP = chronic rhinosinusitis with nasal polyps; E/M ratio = ratio of computed
tomography scores for the ethmoid sinus and maxillary sinus; FENO = oral frac-
tional exhaled nitric oxide; PEAC = peripheral eosinophil absolute count; PEP =
peripheral eosinophil percentage.

TABLE 4. Sensitivity, specificity, positive value, and
negative value of clinical markers at the best cutoff point

Cutoff Sensitivity Specificity PV NV

E/M ratio 2.59 0.943 0.896 0.935 0.908

FENO 27.5 0.691 0.818 0.859 0.624

PEP (%) 5.05 0.878 0.558 0.761 0.741

PEAC (1 × 109) 0.295 0.756 0.506 0.710 0.565

Lund-Mackay 18.5 0.569 0.623 0.707 0.475

E/M ratio = ratio of computed tomography scores for the ethmoid sinus and
maxillary sinus; FENO = oral fractional exhaled nitric oxide; PEP = peripheral
eosinophil percentage; PEAC = peripheral eosinophil absolute count; PV =
positive value; NV = negative value.

scoring system, demonstrated a sensitivity of 84.6% and
a specificity of 92.3% for diagnosis of eCRSwNP.2 How-
ever, maxillary sinuses were not assessed in this evalua-
tion system. This is of relevance because although max-
illary sinuses may not be involved in the early stage of
eCRSwNP due to the association of drainage of the max-
illary sinuses with OMC, and therefore may be less im-
portant for the pathogenesis of eCRSwNP1; the maxillary
sinuses are often involved in the pathology of particularly
neCRSwNP3 and therefore aid in the confirmation or oth-
erwise of eCRSwNP. Thus, a CT scan showing ethmoid

FIGURE 4. Computed tomography imaging of ethmoid sinus-dominant
opacification (A) and maxillary sinus-dominant opacification (B). Eth-
moid sinus-dominant opacification was observed mostly in patients with
eosinophilic CRSwNP, and maxillary sinus-dominant opacification in patients
with non-eosinophilic CRSwNP. CRSwNP = chronic rhinosinusitis with nasal
polyps.

sinus-dominant opacification (Fig. 4A) would be indica-
tive of a diagnosis of eCRSwNP will, whereas a CT scan
showing show maxillary sinus-dominant opacification
would be indicative of a diagnosis of neCRSwNP (Fig. 4B).

In the present study, the AUC of 0.938 for E/M ratio was
found to be highest of all parameters investigated; with the
optimal cutoff point of >2.59 for E/M ratio demonstrating
a sensitivity of 94.2% and a specificity of 89.6% for eCR-
SwNP; indicating that E/M ratio has a high predictive value
for a diagnosis of eCRSwNP. Indeed, assessment of AUC
of E/M in patients who had not had prior sinus surgery
demonstrated that this was similar to the AUC of E/M ra-
tio for the entire study cohort (AUC = 0.941 vs 0.938 for
cohort), indicating that the E/M ratio was also equally ap-
plicable in all patients irrespective of whether or not they
had had previous sinus surgery. This is of particular sig-
nificance, because prior ESS could possibly have a notable
impact on the CT score for perhaps the maxillary sinus.
However, it should be noted that this result is appropri-
ate for the eCRSwNP patients whose Lund-Mackay scores
were not 24 points, because with the development of the
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mento del grading endoscopico, il 40% dei pazienti veniva comunque giudicato “controllato” da un punto di vista clinico. Nel gruppo dei pazienti 
con CCG grave, ben il 5,7% dei pazienti necessitava di trattamento chirurgico, ma anche in questo caso, la percentuale dei pazienti operati era 
significativamente maggiore (p = 0,0000) nel gruppo di controllo (49%). Infine, l’analisi statistica effettuata ha dimostrato chiaramente che, da 
un punto di vista obiettivo, le dimensioni dei polipi nasali tendevano ad aumentare a una velocità maggiore nel gruppo controllo che nel gruppo 
“standardizzato”, con incrementi proporzionali nelle tre classi di CCG (lieve, moderato e grave). Lo studio attuale fornisce le basi per lo sviluppo 
e l’adozione di un nuovo approccio per la gestione della CRSwNP sulla base di uno score clinico e citologico (CCG) che permetta di stimare con 
accuratezza la gravità della CRSwNP e di adattarne il trattamento. Tale approccio limita l’uso degli steroidi sistemici alle sole classi CCG di entità 
moderata-grave con dosi di steroidi inferiori rispetto a quanto precedentemente suggerito in letteratura. Il nostro protocollo può migliorare pertanto 
l’aderenza terapeutica dei pazienti, il tasso di controllo della malattia e può ridurre il ricorso alla chirurgia nel corso degli anni. 

PAROLE CHIAVE: Polipi nasali • Grading clinico • Grading citologico • Trattamento 

Acta Otorhinolaryngol Ital 2017;37:38-45

Introduction
Chronic rhinosinusitis with nasal polyps (CRSwNP) is a 
common inflammatory disorder, affecting about 4% of the 
population worldwide and strongly impacts the quality of 
life of affected patients 1. CRSwNP remains a challenge 
for ENT specialists because of its unknown pathogenesis, 
difficult control and frequent relapse.
CRSwNP is characterised by different phenotypes de-
pending on: comorbidity 2, endoscopic findings  3, radio-

logical features 4 and cytology 5. In this regard, a clinical-
cytological grading (CCG) has been proposed for defining 
a prognostic index of relapse, as reported in Figure 1 6.
Management of CRSwNP consists of a combination of 
medical therapy, careful follow-up, and appropriate sur-
gery; this strategy should be individualised for each single 
patient. Corticosteroids (CS), both topical and systemic, 
and functional endoscopic sinus surgery (FESS) are the 
most common approaches 7 8. Even though medical treat-
ment usually allows satisfactory control in most patients 9, 

Fig. 1. Prognostic index of nasal polyp relapse based on clinical and cytologic grading.GELARDI M. et al.. 2017 
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moderate CCG and 35 of 145 (24%) severe CCG. In the 
controls, 15 of 59 (25%) had mild CCG, 32/ of 59 (54%) 
had moderate and 12 of 59 (20%) had severe CCG. 
The medical treatment prescribed based on clinical and 
cytological grading (CCG) is reported in Figure 3. Nasal 
irrigation using isotonic saline, at low pressure and large 
volume 14, was used by all patients. In low grade patients, 
furoate mometasone (200  mcg/day) was prescribed for 
15 days a month, and montelukast 10 mg/day if asthma 
occurred. In patients with moderate grade, antihistamines 
and allergen immunotherapy (if indicated) were added; 
mometasone was prescribed for 20 days per month; and 
oral corticosteroid was added: prednisone 12.5  mg/day 
for 6 days per month. In patients with severe grade, 25 mg 
prednisone was prescribed per 3 days, then 12.5 mg for 3 
days per month. Controls assumed only local corticoster-
oid furoate mometasone (200 mcg/day) which was pre-
scribed for 15 days a month.
Nasal endoscopy was carried out by a 3.4 mm diameter 
ÁH[LEOH�ÀEHUVFRSH��9LVLRQ�6FLHQFHV��(17��������13�HQ�
GRVFRSLF�FODVVLÀFDWLRQ�SURSRVHG�E\�0HOW]HU3 was adopted 
�VWDJH� ��� QR� SRO\SV� YLVXDOLVHG� DQG� RSHQ�PLGGOH�PHDWXV��
VWDJH� ��� VPDOO� SRO\SV� QRWHG� LQ� WKH�PLGGOH�PHDWXV��6WDJH�
���PLGGOH�PHDWXV�FRPSOHWHO\�ÀOOHG�ZLWK�SRO\SRLG�GLVHDVH��
6WDJH����SRO\SV�H[WHQGLQJ�RXW�RI�WKH�PLGGOH�PHDWXV�EXW�WKH�

DERYH�LQIHULRU�WXUELQDWH��6WDJH����PDVVLYH�QDVDO�SRO\SRVLV�
ÀOOLQJ�WKH�HQWLUH�QDVDO�FDYLW\�DQG�VSKHQR�HWKPRLG�UHJLRQ��
7KH�SDWLHQWV�ZHUH�IROORZHG�IRU���\HDUV��3DWLHQW�RXWFRPHV�
ZHUH� HYDOXDWHG� DW� EDVHOLQH� �7���� DIWHU� �� \HDU� �7���� DQG�
DIWHU���\HDUV��7����7KH�5HYLHZ�%RDUG�RI� WKH�3ROLFOLQLFR�
RI�%DUL�DSSURYHG�WKH�SURFHGXUH�DQG�DOO�SDWLHQWV�SURYLGHG�
LQIRUPHG�ZULWWHQ�FRQVHQW�

Statistical analysis 
'DWD�FDPH�IURP�DQ�RUGLQDO�ORQJLWXGLQDO�FOLQLFDO�WULDO��7KH�
VWDWLVWLFDO�DQDO\VLV�ZDV�PDLQO\�DLPHG�WR�HYDOXDWH� WKH�HI�
IHFWLYHQHVV�RI�D�FDOLEUDWHG�WKHUDSHXWLF�SURWRFRO��EDVHG�RQ�
WKH�&&*�YHUVXV�WRSLFDO�FRUWLFRVWHURLG�WKHUDS\��7KH�SRSX�
ODWLRQ�VDPSOH�ZDV�VXEGLYLGHG�LQ�WKUHH�VXEJURXSV�DFFRUG�
LQJ�WR�&&*�VFRUH��$��%�DQG�&���
$V�D�SUHOLPLQDU\�H[SORUDWLYH�GDWD�DQDO\VLV��WKH�GLVFUHWLVHG�
SRO\S�VL]H�UHVSRQVHV�Υit�ZHUH�SORWWHG�DV�D�IXQFWLRQ�RI�WLPH�
τ�FRQGLWLRQHG�RQ�WKH�WUHDWPHQW�tr DQG�RQ�VXEVDPSOH�$��%�
DQG�&��$� IXUWKHU� VXPPDULVHG� SUHVHQWDWLRQ� RI� WUHQG�ZDV�
JHQHUDWHG�LQ�D�FRQGLWLRQHG�ER[SORW�
7KH�FXPXODWLYH�ORJLW�PDUJLQDO�PRGHO�GHVFULEHG�LQ��>�@��>�@��
ZDV�ÀWWHG�WR�GDWD�IRU�HDFK�VXEVDPSOH�$��%�DQG�&��7KH�UH�
SHDWHG�UHVSRQVH�YDULDEOH�Υit ZDV�WKH�GLVFUHWLVHG�SRO\S�VL]H�
RI�HDFK�VXEMHFW�ι LQ�WKH�VWXG\���FODVVLÀHG�RQ�D�ÀYH�OHYHO�RU�
GLQDO�VFDOH�ZLWK�SRVVLEOH�YDOXHV�\� ������������������ �ORZ���

Fig. 3. Flow chart of nasal polyp treatment on the basis of proposed grading.

GELARDI M. et al.. 2017 
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Mepolizumab, a humanized anti–IL-5 mAb, as a treatment
option for severe nasal polyposis
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Background: Approximately 85% of nasal polyps (NPs) in white
subjects are characterized by prominent eosinophilia. IL-5 is the
key driver of eosinophilic differentiation and survival.
Objective: We sought to investigate the therapeutic potential of
inhibiting IL-5 with a humanized mAb as treatment for severe
nasal polyposis.
Methods: Thirty patients with severe nasal polyposis (grade 3 or 4
or recurrent after surgery) refractory to corticosteroid therapy
were randomized inadouble-blind fashion toreceive either2 single
intravenous injections (28 days apart) of 750 mg of mepolizumab
(n5 20) or placebo (n5 10). Change frombaseline inNPscorewas
assessed monthly until 1 month after the last dose (week 8).
Computed tomographic scans were also performed at week 8.
Results: Twelve of 20 patients receiving mepolizumab had a
significantly improved NP score and computed tomographic
scan score compared with 1 of 10 patients receiving placebo at
week 8 versus baseline.
Conclusion: Mepolizumab achieved a statistically significant
reduction in NP size for at least 1 month after dosing in 12 of 20
patients. IL-5 inhibition is a potential novel therapeutic
approach in patients with severe eosinophilic nasal polyposis.
(J Allergy Clin Immunol 2011;128:989-95.)

Key words: Anti–IL-5, mepolizumab, eosinophils, chronic rhinosi-
nusitis, nasal polyposis

Chronic sinus disease covers a multitude of different entities,
such as chronic rhinosinusitis without nasal polyps (CRSsNP) and
chronic rhinosinusitis with nasal polyps (CRSwNP). Although in
the recent position paper for sinus disease of the European
Academy of Allergy and Clinical Immunology the difference
between CRSsNP and CRSwNP is made based on the results of
clinical investigation and endoscopy,1 other studies have sug-
gested that these 2 entities have distinct pathways of inflamma-
tion.2,3 CRSwNP in white patients is characterized by a TH2
eosinophilic inflammation with high levels of IL-5 and IgE,4-6

whereas CRSsNP shows a TH1 milieu with high IFN-g and
TGF-b1 concentrations.3

In white patients 80% to 90% of the nasal polyps (NPs) are
characterized by prominent eosinophilia.1,7 It is assumed that
through release of toxic products, eosinophils lead to tissue dam-
age and growth of polyps.8 The accumulation and activation of
eosinophils is favored by low concentrations of TGF-b1 and by
overproduction of IL-5 and eotaxin in NP tissue.3 High amounts
of IL-5 were detected in patients with NP, both at the mRNA and
protein levels.9,10 This cytokine seems to play a key role in the
chemotaxis, activation, and survival of eosinophils.11,12 Treat-
ment of eosinophil-infiltrated polyp tissue with neutralizing
anti–IL-5 mAb results in eosinophil apoptosis and decreases tis-
sue eosinophilia in vitro.10 Concerning the increased IgE level,
there is increasing evidence that Staphylococcus aureus–derived
enterotoxins stimulate eosinophilic inflammation through pro-
duction of TH2 cytokines and local IgE formation.13

Interestingly, NPs of Chinese patients are clinically indistin-
guishable from polyps of their white counterparts, but they lack
IL-5 and eotaxin expression in the tissue, resulting in lower
numbers of tissue eosinophils.14,15 The direct comparisonof polyps
from Belgian and Chinese patients shows that there is a shared but
still to be clarified pathway ofmucosal edema formation,T-effector
cell activation, and regulatory T-cell impairment.16 Moreover,
white patients had comorbid asthma more frequently than Chinese
patients.16 Inflammation in asthmatic patients sharesmany features
with the eosinophilic inflammation seen in patients with NPs, such
as an increased number ofmucosal eosinophils, IgE formation, and
a TH2 profile with increased IL-5 and eotaxin levels.

17

These findings suggest that different types of polyps might
require different treatments based on the respective pathophys-
iology. Tailored medication schemes based on phenotyping have
to be developed. In white patients IL-5 is a key driver of
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Background: Approximately 85% of nasal polyps (NPs) in white
subjects are characterized by prominent eosinophilia. IL-5 is the
key driver of eosinophilic differentiation and survival.
Objective: We sought to investigate the therapeutic potential of
inhibiting IL-5 with a humanized mAb as treatment for severe
nasal polyposis.
Methods: Thirty patients with severe nasal polyposis (grade 3 or 4
or recurrent after surgery) refractory to corticosteroid therapy
were randomized inadouble-blind fashion toreceive either2 single
intravenous injections (28 days apart) of 750 mg of mepolizumab
(n5 20) or placebo (n5 10). Change frombaseline inNPscorewas
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Computed tomographic scans were also performed at week 8.
Results: Twelve of 20 patients receiving mepolizumab had a
significantly improved NP score and computed tomographic
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week 8 versus baseline.
Conclusion: Mepolizumab achieved a statistically significant
reduction in NP size for at least 1 month after dosing in 12 of 20
patients. IL-5 inhibition is a potential novel therapeutic
approach in patients with severe eosinophilic nasal polyposis.
(J Allergy Clin Immunol 2011;128:989-95.)
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Chronic sinus disease covers a multitude of different entities,
such as chronic rhinosinusitis without nasal polyps (CRSsNP) and
chronic rhinosinusitis with nasal polyps (CRSwNP). Although in
the recent position paper for sinus disease of the European
Academy of Allergy and Clinical Immunology the difference
between CRSsNP and CRSwNP is made based on the results of
clinical investigation and endoscopy,1 other studies have sug-
gested that these 2 entities have distinct pathways of inflamma-
tion.2,3 CRSwNP in white patients is characterized by a TH2
eosinophilic inflammation with high levels of IL-5 and IgE,4-6

whereas CRSsNP shows a TH1 milieu with high IFN-g and
TGF-b1 concentrations.3

In white patients 80% to 90% of the nasal polyps (NPs) are
characterized by prominent eosinophilia.1,7 It is assumed that
through release of toxic products, eosinophils lead to tissue dam-
age and growth of polyps.8 The accumulation and activation of
eosinophils is favored by low concentrations of TGF-b1 and by
overproduction of IL-5 and eotaxin in NP tissue.3 High amounts
of IL-5 were detected in patients with NP, both at the mRNA and
protein levels.9,10 This cytokine seems to play a key role in the
chemotaxis, activation, and survival of eosinophils.11,12 Treat-
ment of eosinophil-infiltrated polyp tissue with neutralizing
anti–IL-5 mAb results in eosinophil apoptosis and decreases tis-
sue eosinophilia in vitro.10 Concerning the increased IgE level,
there is increasing evidence that Staphylococcus aureus–derived
enterotoxins stimulate eosinophilic inflammation through pro-
duction of TH2 cytokines and local IgE formation.13

Interestingly, NPs of Chinese patients are clinically indistin-
guishable from polyps of their white counterparts, but they lack
IL-5 and eotaxin expression in the tissue, resulting in lower
numbers of tissue eosinophils.14,15 The direct comparisonof polyps
from Belgian and Chinese patients shows that there is a shared but
still to be clarified pathway ofmucosal edema formation,T-effector
cell activation, and regulatory T-cell impairment.16 Moreover,
white patients had comorbid asthma more frequently than Chinese
patients.16 Inflammation in asthmatic patients sharesmany features
with the eosinophilic inflammation seen in patients with NPs, such
as an increased number ofmucosal eosinophils, IgE formation, and
a TH2 profile with increased IL-5 and eotaxin levels.
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These findings suggest that different types of polyps might
require different treatments based on the respective pathophys-
iology. Tailored medication schemes based on phenotyping have
to be developed. In white patients IL-5 is a key driver of
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Background: Patients with eosinophilic nasal polyposis
frequently require surgery, and recurrence rates are high.
Objective: We sought to assess the efficacy and safety of
mepolizumab versus placebo for severe bilateral nasal polyposis.
Methods: This randomized, double-blind, placebo-controlled trial
recruitedpatients aged18 to 70yearswithrecurrent nasal polyposis
requiring surgery. Patients received 750 mg of intravenous
mepolizumab or placebo every 4 weeks for a total of 6 doses in
addition to daily topical corticosteroid treatment. The primary end
point was the number of patients no longer requiring surgery at
Week 25 based on a composite end point of endoscopic nasal polyp
score and nasal polyposis severity visual analog scale (VAS) score.
Secondary end points included change in nasal polyposis severity
VASscore, endoscopicnasalpolyp score, improvement in individual
VAS symptoms (rhinorrhea, mucus in throat, nasal blockage, and
sense of smell), patient-reported outcomes, and safety.
Results: One hundred five patients received mepolizumab
(n 5 54) or placebo (n 5 51). A significantly greater proportion
of patients in the mepolizumab group compared with the
placebo group no longer required surgery at Week 25 (16 [30%]
vs 5 [10%], respectively; P 5 .006). There was a significant
improvement in nasal polyposis severity VAS score, endoscopic
nasal polyp score, all individual VAS symptom scores, and
Sino-Nasal Outcome Test patient-reported outcome score in the
mepolizumab compared with placebo groups. Mepolizumab’s
safety profile was comparable with that of placebo.
Conclusion: In patients with recurrent nasal polyposis receiving
topical corticosteroids who required surgery, mepolizumab

treatment led to a greater reduction in the need for surgery and
a greater improvement in symptoms than placebo. (J Allergy
Clin Immunol 2017;140:1024-31.)
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Chronic rhinosinusitis is common, with a prevalence of 11% in
Europe.1 It can be categorized into 2 phenotypes based on results
from nasal endoscopy and computed tomography: chronic rhino-
sinusitis with nasal polyps and chronic rhinosinusitis without
nasal polyps.2 Up to 4% of the general population is estimated
to be affected by nasal polyps.3 Nasal polyps often have a negative
effect on numerous aspects of quality of life (QoL), including
physical health, general health, social functioning, sleep, and
mental health,4 and can lead to workplace absenteeism.5 Symp-
toms experienced by patients with nasal polyposis include nasal
blockage, loss of smell, rhinorrhea, and symptoms derived from
lower airway involvement.4

Current treatment options for patients with nasal polyposis are
limited to intranasal and oral corticosteroids, long-term antibiotics,
and surgery.6-8 Intranasal corticosteroids are usually the initial treat-
ment option for nasal polyps, with good results for patients with
mild disease.9 Short-term courses of systemic corticosteroids are
reserved for more severe cases.10

Although symptoms can be controlled medically in some
patients, surgery is often required.7 Surgery can range from a
simple polypectomy to full removal of polypoid mucosal tissue
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recruitedpatients aged18 to 70yearswithrecurrent nasal polyposis
requiring surgery. Patients received 750 mg of intravenous
mepolizumab or placebo every 4 weeks for a total of 6 doses in
addition to daily topical corticosteroid treatment. The primary end
point was the number of patients no longer requiring surgery at
Week 25 based on a composite end point of endoscopic nasal polyp
score and nasal polyposis severity visual analog scale (VAS) score.
Secondary end points included change in nasal polyposis severity
VASscore, endoscopicnasalpolyp score, improvement in individual
VAS symptoms (rhinorrhea, mucus in throat, nasal blockage, and
sense of smell), patient-reported outcomes, and safety.
Results: One hundred five patients received mepolizumab
(n 5 54) or placebo (n 5 51). A significantly greater proportion
of patients in the mepolizumab group compared with the
placebo group no longer required surgery at Week 25 (16 [30%]
vs 5 [10%], respectively; P 5 .006). There was a significant
improvement in nasal polyposis severity VAS score, endoscopic
nasal polyp score, all individual VAS symptom scores, and
Sino-Nasal Outcome Test patient-reported outcome score in the
mepolizumab compared with placebo groups. Mepolizumab’s
safety profile was comparable with that of placebo.
Conclusion: In patients with recurrent nasal polyposis receiving
topical corticosteroids who required surgery, mepolizumab

treatment led to a greater reduction in the need for surgery and
a greater improvement in symptoms than placebo. (J Allergy
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Abstract

Background
Chronic rhinosinusitis with nasal polyposis (CRSwNP) is a type 2 mediated inflammatory
disease associated with significant clinical, social, and economic burdens and high unmet
therapeutic need. Dupilumab, a fully human monoclonal antibody targeting the interleukin
4 receptor  (IL 4R ) subunit, demonstrated efficacy and acceptable safety in CRSwNP and
other type 2 diseases (eg, atopic dermatitis and asthma). We now report the local effects of
dupilumab on type 2 inflammatory biomarkers in nasal secretions and nasal polyp tissues
of patients with CRSwNP in a randomized, placebo controlled, phase 2 trial (NCT01920893).

Methods
Cytokines, chemokines, and total immunoglobulin E (IgE) levels were measured using
immunoassay techniques in nasal secretions and nasal polyp tissue homogenates of
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Abstract

Background
Chronic rhinosinusitis with nasal polyposis (CRSwNP) is a type 2 mediated inflammatory
disease associated with significant clinical, social, and economic burdens and high unmet
therapeutic need. Dupilumab, a fully human monoclonal antibody targeting the interleukin
4 receptor  (IL 4R ) subunit, demonstrated efficacy and acceptable safety in CRSwNP and
other type 2 diseases (eg, atopic dermatitis and asthma). We now report the local effects of
dupilumab on type 2 inflammatory biomarkers in nasal secretions and nasal polyp tissues
of patients with CRSwNP in a randomized, placebo controlled, phase 2 trial (NCT01920893).

Methods
Cytokines, chemokines, and total immunoglobulin E (IgE) levels were measured using
immunoassay techniques in nasal secretions and nasal polyp tissue homogenates of
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Clinical Commentary Review

Biotherapeutics in Chronic Rhinosinusitis with and
without Nasal Polyps

Claus Bachert, MD, PhDa,b, Philippe Gevaert, MD, PhDa, and Peter Hellings, MD, PhDc Ghent and Leuven, Belgium; and

Stockholm, Sweden

In western countries, 85% of chronic rhinosinusitis with nasal
polyp disease reveals a type 2 inflammatory pattern with
expression of IL-4, -5, and -13 as well as increased
concentrations of IgE, whereas chronic rhinosinusitis without
nasal polyps merely expresses these biomarkers. The degree of
type 2 inflammation furthermore is associated with disease
severity, asthma comorbidity, and recurrence of disease after
surgery. Therefore, these biomarkers also form the targets for
innovative therapeutic approaches such as monoclonal
antibodies directed against IgE, IL-5, and IL-4 receptor alpha,
blocking the activity of IL-4 and -13. Having demonstrated
efficacy in severe asthma, the antibodies have been tested in
proof-of-concept studies in patients with nasal polyposis with or
without asthma, and have demonstrated their potential to reduce
nasal and sinus nasal polyp burden monitored by nasal
endoscopy and computed tomography scanning, and to improve
typical symptoms. No biomarkers have been identified to
select subjects for therapy, to predict response to a specific
drug, or to monitor treatment success, which is best
documented by nasal polyp score and symptoms. Phase 3
studies are currently in preparation or running, which aim to
demonstrate efficacy in larger patient populations and to achieve
registration for the indication nasal polyps. ! 2017 American
Academy of Allergy, Asthma & Immunology (J Allergy Clin
Immunol Pract 2017;5:1512-6)
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With the introduction of precision medicine, also termed
personalized medicine, a new era has rapidly developed specif-
ically in oncology, but in the last 5 years also in airway inflam-
matory diseases1,2 such as cystic fibrosis, asthma, rhinitis, and
chronic rhinosinusitis (CRS). CRS and asthma are closely related
to each other in many aspects, and it is therefore no surprise that
not only pathomechanisms but also therapeutic principles are
similar in both sections of the airways. With the interest of
pharma industry focusing on asthma, a subgroup of CRS with
nasal polyposis (CRSwNP) also profits from new knowledge
derived from proof-of-concept (PoC) studies and from the aspect
of having innovative therapeutic possibilities in patients with
severe CRSwNP, in whom topical corticosteroids could not
control disease, systemic glucocorticosteroids (GCS) are not
recommended as long-term treatment, and first and even
repeated sinus surgery does not offer a solution. From those
patients, in whom no other options are available, the indication
needs to be extended to balance against the risk of adverse events
from repeated and long-term systemic GCS, and the complica-
tions and discomfort possibly resulting from—specifically
repeated—sinus surgery.

It gets clear that a better understanding of those patients not
controlled by current approaches is necessary, which should
result in the development of diagnostic means to recognize those
patients early and spare them from unsuccessful surgery. These
diagnostics could also help to optimize the treatment and to
achieve long-term control from early on. In other patients, in
whom one or several surgical procedures have been performed
already without success, or who already suffer from combined
airway disease, the decision for innovative biologics still needs
certainty in terms of likelihood of success or response to the
treatment. As we will see, this certainty may come from clinical
phenotyping alone, but biomarkers again might be helpful to
choose the best of several drugs for an individual patient. At the
moment, however, with first studies in phase 3 running, an
indication for biologics in the indication CRSwNP or nasal
polyposis has not been provided yet.

Care pathways need to be developed that include the
phenotypes and endotypes of the disease, building up on the
experience of an individual patient with former treatments
and their outcomes, which finally will position biologics in
the treatment proposal according to their therapeutic efficacy,
possible adverse events, but also costs and patient comfort
versus other approaches, specifically systemic GCS and
surgical procedures. The recent GINA guidelines3 have
developed approaches for severe asthma positioning biologics
above oral GCS long-term therapy, despite the costs, but for
the advantage and comfort of the patients. Similar decisions
have to be taken for patients with CRSwNP. Different from

aUpper Airways Research Laboratory, Ghent University, Ghent, Belgium
bDivision of ENT Diseases, CLINTEC, Karolinska Institute, Stockholm, Sweden
cDepartment of Otorhinolaryngology, HNS, UZ Leuven, Leuven, Belgium
The lab of C.B. is supported by the Seventh EU Framework program, grant agree-
ment No 260895 (PREDICTA); from the Flemish Scientific Research Board,
FWO, projects 1841713N, G.039412N, G.067512N; BOF14/GOA/019;
BOF01J01113, and BOF 14-GOA-019 from Ghent University.

Conflicts of interest: C. Bachert has received consultancy fees from Sanofi, Glax-
oSmithKline, and Allakos; has received fees for Advisory Board participation
from Novartis, GlaxoSmithKline, and Sanofi; has received provision of writing
assistance from Sanofi and GlaxoSmithKline; and has received lecture fees from
Novartis and Sanofi. P. Gevaert has received consultancy fees from Sanofi,
Regeneron, Roche, and Novartis. P. Hellings declares no relevant conflicts of
interest.

Received for publication March 4, 2017; revised April 11, 2017; accepted for
publication April 13, 2017.

Available online May 16, 2017.
Corresponding author: Claus Bachert, MD, PhD, Upper Airways Research Labo-
ratory, Ghent University, De Pintelaan 185, 9000 Ghent, Belgium. E-mail: claus.
bachert@ugent.be.

2213-2198
! 2017 American Academy of Allergy, Asthma & Immunology
http://dx.doi.org/10.1016/j.jaip.2017.04.024

1512

Clinical Commentary Review

Biotherapeutics in Chronic Rhinosinusitis with and
without Nasal Polyps

Claus Bachert, MD, PhDa,b, Philippe Gevaert, MD, PhDa, and Peter Hellings, MD, PhDc Ghent and Leuven, Belgium; and

Stockholm, Sweden

In western countries, 85% of chronic rhinosinusitis with nasal
polyp disease reveals a type 2 inflammatory pattern with
expression of IL-4, -5, and -13 as well as increased
concentrations of IgE, whereas chronic rhinosinusitis without
nasal polyps merely expresses these biomarkers. The degree of
type 2 inflammation furthermore is associated with disease
severity, asthma comorbidity, and recurrence of disease after
surgery. Therefore, these biomarkers also form the targets for
innovative therapeutic approaches such as monoclonal
antibodies directed against IgE, IL-5, and IL-4 receptor alpha,
blocking the activity of IL-4 and -13. Having demonstrated
efficacy in severe asthma, the antibodies have been tested in
proof-of-concept studies in patients with nasal polyposis with or
without asthma, and have demonstrated their potential to reduce
nasal and sinus nasal polyp burden monitored by nasal
endoscopy and computed tomography scanning, and to improve
typical symptoms. No biomarkers have been identified to
select subjects for therapy, to predict response to a specific
drug, or to monitor treatment success, which is best
documented by nasal polyp score and symptoms. Phase 3
studies are currently in preparation or running, which aim to
demonstrate efficacy in larger patient populations and to achieve
registration for the indication nasal polyps. ! 2017 American
Academy of Allergy, Asthma & Immunology (J Allergy Clin
Immunol Pract 2017;5:1512-6)

Key words: Chronic rhinosinusitis; Nasal polyps; Endotype; Type 2
inflammation; Biomarkers; Biologics; Omalizumab; Mepolizumab;
Dupilumab

With the introduction of precision medicine, also termed
personalized medicine, a new era has rapidly developed specif-
ically in oncology, but in the last 5 years also in airway inflam-
matory diseases1,2 such as cystic fibrosis, asthma, rhinitis, and
chronic rhinosinusitis (CRS). CRS and asthma are closely related
to each other in many aspects, and it is therefore no surprise that
not only pathomechanisms but also therapeutic principles are
similar in both sections of the airways. With the interest of
pharma industry focusing on asthma, a subgroup of CRS with
nasal polyposis (CRSwNP) also profits from new knowledge
derived from proof-of-concept (PoC) studies and from the aspect
of having innovative therapeutic possibilities in patients with
severe CRSwNP, in whom topical corticosteroids could not
control disease, systemic glucocorticosteroids (GCS) are not
recommended as long-term treatment, and first and even
repeated sinus surgery does not offer a solution. From those
patients, in whom no other options are available, the indication
needs to be extended to balance against the risk of adverse events
from repeated and long-term systemic GCS, and the complica-
tions and discomfort possibly resulting from—specifically
repeated—sinus surgery.

It gets clear that a better understanding of those patients not
controlled by current approaches is necessary, which should
result in the development of diagnostic means to recognize those
patients early and spare them from unsuccessful surgery. These
diagnostics could also help to optimize the treatment and to
achieve long-term control from early on. In other patients, in
whom one or several surgical procedures have been performed
already without success, or who already suffer from combined
airway disease, the decision for innovative biologics still needs
certainty in terms of likelihood of success or response to the
treatment. As we will see, this certainty may come from clinical
phenotyping alone, but biomarkers again might be helpful to
choose the best of several drugs for an individual patient. At the
moment, however, with first studies in phase 3 running, an
indication for biologics in the indication CRSwNP or nasal
polyposis has not been provided yet.

Care pathways need to be developed that include the
phenotypes and endotypes of the disease, building up on the
experience of an individual patient with former treatments
and their outcomes, which finally will position biologics in
the treatment proposal according to their therapeutic efficacy,
possible adverse events, but also costs and patient comfort
versus other approaches, specifically systemic GCS and
surgical procedures. The recent GINA guidelines3 have
developed approaches for severe asthma positioning biologics
above oral GCS long-term therapy, despite the costs, but for
the advantage and comfort of the patients. Similar decisions
have to be taken for patients with CRSwNP. Different from

aUpper Airways Research Laboratory, Ghent University, Ghent, Belgium
bDivision of ENT Diseases, CLINTEC, Karolinska Institute, Stockholm, Sweden
cDepartment of Otorhinolaryngology, HNS, UZ Leuven, Leuven, Belgium
The lab of C.B. is supported by the Seventh EU Framework program, grant agree-
ment No 260895 (PREDICTA); from the Flemish Scientific Research Board,
FWO, projects 1841713N, G.039412N, G.067512N; BOF14/GOA/019;
BOF01J01113, and BOF 14-GOA-019 from Ghent University.

Conflicts of interest: C. Bachert has received consultancy fees from Sanofi, Glax-
oSmithKline, and Allakos; has received fees for Advisory Board participation
from Novartis, GlaxoSmithKline, and Sanofi; has received provision of writing
assistance from Sanofi and GlaxoSmithKline; and has received lecture fees from
Novartis and Sanofi. P. Gevaert has received consultancy fees from Sanofi,
Regeneron, Roche, and Novartis. P. Hellings declares no relevant conflicts of
interest.

Received for publication March 4, 2017; revised April 11, 2017; accepted for
publication April 13, 2017.

Available online May 16, 2017.
Corresponding author: Claus Bachert, MD, PhD, Upper Airways Research Labo-
ratory, Ghent University, De Pintelaan 185, 9000 Ghent, Belgium. E-mail: claus.
bachert@ugent.be.

2213-2198
! 2017 American Academy of Allergy, Asthma & Immunology
http://dx.doi.org/10.1016/j.jaip.2017.04.024

1512



•  L’iden@ficazione	di	pazien@	in	grado	di	
beneficiare	di	tali	terapie	sarà	un	passo	
essenziale	verso	un	approccio	più	
personalizzato	(insufficiente	la	stadiazione	
endoscopica	e	radiologica)	

•  La	valutazione		dei	meccanismi	patogene@ci	
responsabili	degli	insuccessi	degli	aBuali	
traBamen@,	la	selezione,		la	scelta	di	un	
farmaco	biologico	e	le	probabilità	di	risposta	
saranno		basa@	sulla	comprensione	di	base	
dell'infiammazione	con	la	definizione	degli	
endo@pi	

54 



CITOCHINE	
(Ac-an@IL5)	
	
LEUCOTRIENI	CISTEINICI	
(an@leucotrienici)	
	
IgE	
(Ac-an@IgE)		
	
	 55	Dennis	&	Luong	(2016)	

dal fenotipo… …all’endotipo 



Riservata	al	fallimento	della	terapia	medica	
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Prevalence of polyp recurrence after endoscopic sinus surgery 
for chronic rhinosinusitis with nasal polyposis
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USA
3Department of Otolaryngology-Head & Neck Surgery, Division of Rhinology & Anterior Skull 
Base, Emory University Hospital, Atlanta, GA, USA
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Calgary, Calgary, Alberta, Canada
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Program, Department of Surgery, University of Utah, Salt Lake City, UT., USA

Abstract
Objective—Chronic rhinosinusitis with nasal polyposis (CRSwNP) is a disease process that is 
driven, in part, by intrinsic mucosal inflammation. Surgery plus continued medical therapy is 
commonly elected by medically recalcitrant, symptomatic patients. The objective was to evaluate 
the prevalence of nasal polyp recurrence up to 18-months after endoscopic sinus surgery (ESS) 
with congruent continuing medical management.

Study Design—Prospective, multi-center cohort of adult patients undergoing ESS for medically 
recalcitrant CRSwNP performed between August, 2004 and February, 2015.

Methods—All patients received baseline nasal endoscopy quantified using Lund-Kennedy 
grading. All patients included for final analysis provided at least 6-month postoperative endoscopy 
examinations. Multivariate analysis was used to identify risk factors for polyp recurrence.

Results—363 CRSwNP patients having undergone ESS involving polypectomy were enrolled. A 
total of 244 (67%) participants had graded postoperative endoscopies with average of follow-up of 
14.3[±7.0] months. Surgery plus postoperative medical management significantly improved 
endoscopy total scores at 6-months (p<0.001). The recurrence of nasal polyposis 6-months after 
ESS was 35% (68/197), compared to 38% (48/125) after 12-months, and 40% (52/129) after 18-
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Despite ESS plus continued medical therapy, 40% of 
patients with 18-month follow-up demonstrate polyp 
recurrence 

Figure 2. 
Prevalence of unilateral or bilateral nasal polyposis and sinonasal edema scores before and 
after endoscopic sinus surgery
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768 A Newly Established Murine Model of Nasal Polyps
Demonstrates B Cell Activation, Similar to Human Nasal
Polyps

Dong-Young Kim, MD1,2, Sun Hye Lee, PhD1, Dae Woo Kim, MD2,
Chae-Seo Rhee, MD2, Roderick G. Carter, BSc1, Robert P.
Schleimer, PhD, FAAAAI1, Seong Ho Cho, MD1; 1Division of Allergy-
Immunology, Department of Medicine, Northwestern University Feinberg
School of Medicine, Chicago, IL, 2Department of Otorhinolaryngology-
Head and Neck Surgery, Seoul National University College of Medicine,
Seoul, South Korea.
RATIONALE: Animal model systems are valuable for investigating
human diseases. Our laboratory recently established a murine model of
nasal polyps (NP) and investigated similarities and differences between
this murine model and human NP.
METHODS: After induction of an ovalbumin (OVA)-induced allergic
rhinosinusitis, 6%OVA and SEB (10 ng)were instilled into the nasal cavity
of mice 3 times a week for 8 weeks. The development of NPwas confirmed
by hematoxylin and eosin staining. The mRNA and protein levels of
various inflammatory cell markers and mediators were measured by real-
time PCR in nasal tissue, ELISA in nasal lavage fluid (NLF) and
immunohistochemical staining (IHC) using paraffin-embedded nasal
tissues.
RESULTS: Similar to human NP, there were significant increases in gene
expression of inflammatory cell markers such as CD19 (2-fold), CD138 (3-
fold), CD11c (9-fold), andMCP-6 (300-fold) in the nasal mucosa of the NP
mousemodel compared to control (P< 0.05). In further investigations of B
cell activation, mRNA expressions of B-cell Activating Factor (BAFF, 3-
fold) and A Proliferation Inducing Ligand (APRIL, 2.5-fold) were found
to be significantly increased in murine NP tissue (P < 0.05). BAFF protein
concentration in NLF was significantly higher in the NP model than in the
control group (1.5-fold, P < 0.05). Representative CD138 IHC finding
showed markedly increased positive signals in murine NP.
CONCLUSIONS: The NP mouse model demonstrated enhanced B-cell
responses, reminiscent of human NP. This mouse model may enhance our
understanding of the pathophysiology of NP and provide a model to test
therapeutic targets such as BAFF.

769 Innate Lymphoid Cell and Mast Cell Distributions in Chronic
Rhinosinusitis Subtypes

Caroline J. Padro Dietz, PhD, Aravind Yadav, MD, Faramarz
Ashoori, MD, Samer Fakhri, MD, Martin Citardi, MD, Amber U. Luong,
MD, PhD; University of Texas Health Science Center at Houston, Houston,
TX.
RATIONALE: Chronic rhinosinusitis (CRS) describes inflammatory
diseases of the sinonasal mucosa and is subdivided into Th1-associated
(CRS without nasal polyps (CRSsNP)) and Th2-associated diseases (CRS
with NP (CRSwNP)) based on cytokine profiles (IFN-g vs IL-5,
respectively). Allergic fungal rhinosinusitis (AFRS) is a CRSwNP clinical
subtypewith fungal involvement. Compared to many human inflammatory
diseases, CRS provides a unique opportunity to characterize local immune
cell populations from tissue surgically removed as part of standard therapy.
Innate lymphoid cells (ILCs) secrete cytokines characteristic of Th1
(ILC1), Th2 (ILC2) and Th17 (ILC3) cells. Understanding ILC subtype
distributionmay represent a novel target in CRS, specifically, and Th1- and
Th2-driven diseases overall.
METHODS: Sinonasal tissue was surgically obtained from CRSsNP
(n53), CRSwNP (n57), and AFRS (n54) patients. ILC1 (Lineage
negative/CRTH2-/CD127+/CXCR3+), ILC2 (Lineage negative/CD127+/
CRTH2+), and ILC3 (Lineage negative/CRTH2-/CD127+/NKp44+) popu-
lations from dissociated tissuewere analyzed by flow cytometry and results
are reported as a percentage of lymphocytes.
RESULTS: ILC1 percentage in CRSsNP (.53 +/- .18%) was slightly less
than in CRSwNP (1.56 +/- .42%, p5.08) and AFRS (2.44 +/- 1.89%). The
ILC2 percentage in CRSsNP (3.51 +/- 1.63%) was equivalent to CRSwNP

(2.6 +/-.7%). ILC3 percentage in CRSwNP (.29 +/- .08%) was higher than
in CRSsNP (.16 +/- .12%) and AFRS (.06 +/- .02%).
CONCLUSIONS: The mean percentages of ILC1 and ILC2 were similar
among CRS subtypes. Notably, CRSwNP had wide percent distribution for
all 3 ILC types not observed in CRSsNP and AFRS, mirroring its clinical
heterogeneity. Finally, ILC3 presence in CRSwNP suggests a possible role
in its pathophysiology.

770 Allergic Sensitization, High Local IL-5 and IgE Predict
Surgical Outcome 12 Years after Endoscopic Sinus Surgery
for Chronic Rhinosinusitis with Nasal Polyposis

Philippe Gevaert, MD1, Lien Calus, MD2, Nicholas van Bruaene, MD3,
Thibaut Van Zele, MD4, Claus Bachert, MD, PhD5; 1Ghent University
Hospital, Gent, Belgium, 2Ghent University Hospital, Belgium, Ghent,
Belgium, 3Ghent University Hospital, Ghent, Belgium, 4Ghent University
Hospital, Belgium, Gent, Belgium, 5Upper Airway Research Laboratory
(URL), Ghent University Hospital, Ghent, Belgium.
RATIONALE: Long-term control of chronic rhinosinusitis with nasal
polyposis (CRSwNP) is a challenge despite medical treatment and
endoscopic sinus surgery (ESS). We sought to monitor recurrence and
revision surgery over 12 years after endoscopic sinus surgery (ESS) in
CRSwNP patients and identify predictors of recurrence and revision
surgery.
METHODS: In a prospective cohort study we evaluated clinical
symptoms and total nasal endoscopic polyp score in 47 patients with
CRSwNP, over 12 years after ESS. The inflammatory profile was obtained
before surgery based on nasal tissue, nasal secretions and serum.
RESULTS: Twelve years after surgery, the total nasal endoscopic polyp
score and the symptoms were significantly better than before surgery.
Within the 12-year follow-up period, nasal polyps recurred in 78.9%,
whereas 36.8% underwent additional revision surgery, albeit continuous
medical treatment. Comorbid allergy, tissue IL-5 and IgE levels were
found to be significant predictors for the need of revision surgery.
CONCLUSIONS: This long-term cohort study, investigating the outcome
after ESS in CRSwNP, showed that patients with CRSwNP were subject to
recurrence of the disease and to revision surgery over a 12-year period.
Based on these findings we have identified allergic sensitization, local IL-5
and IgE production as risk factors for the need of revision surgery.
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ORIGINAL CONTRIBUTION

The effect of endoscopic sinus surgery on quality of life 
and absenteeism in patients with chronic rhinosinuitis - a 
multi-centre study*

Abstract 
Background: Chronic rhinosinusitis with and without nasal polyps (CRSw/sNP) are common conditions decreasing health-related 

quality of life (HRQOL). Individual symptoms capable of predicting outcome after endoscopic sinus surgery (ESS) are poorly de-

fined, and the indirect costs of CRS is rarely reported in Europe. 

Methodology: Patients with CRSw/sNP admitted for ESS were prospectively enrolled. Patients completed the 22 Sinonasal 

Outcome Test (SNOT-22), the short-form 36-item questionnaire (SF-36), a Visual Analogue Scale (VAS) and reported CRS-related 

absenteeism pre- and post-operatively. 

Results: 181 patients were included. The SNOT-22 score diminished from 51.8 (48.7–55.0) pre-operatively to 33.0 (29.2–36.8) at 6 

months. 64% achieved a clinically important improvement in the SNOT-22. SF-36 scores improved statistically significantly in all 

domains except “Role Emotional”. The VAS score halved from 68 (65–71) to 34 (29–39) at 6 months post-operatively. A pre-opera-

tive SNOT-22 score >20 implied a greater chance of score improvement after 6 months. A multivariate model identified individual 

items associated with SNOT-22. Further, patients that had <12 months of sinus disease derived greatest benefit. CRS-related 

absenteeism dropped from 8–14 days to 1–7 days 12 months after ESS.
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Introduction
Rhinosinusitis is an inflammatory process involving the mu-

cosa of the nose and one or more of the paranasal sinuses (1). 

Diagnosis is made on the basis of a symptomatic definition, with 

supporting findings on clinical examination and CT imaging. 

Nasal polyps (NP) are tumour-like hyperplastic swellings of the 

nasal mucosa, most commonly originating from within the os-

tiomeatal complex. Chronic rhinosinusitis (CRS) can occur with 

(CRSwNP) and without NP (CRSsNP). 

The prevalence of CRS in Europe is estimated to approximately 

9% (2,3), while the prevalence of CRSwNP is estimated to about 

2.7%–4% (3,4). Thus, CRS can be considered a significant health 

problem, which has been found to have a detrimental effect 

on health-related quality of life (HRQOL). We have previously 

reported that Swedish patients with CRS, with and without NP, 

referred for endoscopic sinus surgery (ESS) have significantly 

impaired HRQOL (5). We found differences in HRQOL scoring in 

the 22 item Sinonasal Outcome Test (SNOT-22) between patients 
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be characterized as moderate-to-severe polyposis sub-
jects. Inflammatory patterns and comorbidity in the
three groups did not differ, indicating that the differ-
ences in outcome were due to the applied surgical tech-
niques rather than severity of disease at baseline.

Type 2 inflammation in nasal polyps is associated
with dysfunctions at several mucosal levels, involving the
colonizing microbiota,24 the epithelial barrier function,25

innate and adaptive immunity,26 and finally the intramu-
cosal presence of germs.27 Typically, type 2 biased nasal
polyp mucosa is inadequately responding to viral infec-
tions due to a deficit in IFN-γ production.28 This results
in an inability to defend the mucosa against viruses and
to bacterial invasion due to the alternative activation of
macrophages, which impairs the phagocytosis and the
killing of germs including S. aureus.29 As a result, the
sinus mucosa is heavily colonized by pathologic germs
such as S. aureus, H. influenza, and others30,31; bacteria
can even persist intramucosally and release immunogenic
proteins into the tissue.30

We therefore hypothesised that the complete removal
of the sinus mucosa, together with the microbiota, the intra-
mucosal germs, and the significant immune dysfunction,
would present a possibility to impact on the natural course
of the disease. Furthermore because type 2 cytokines such
as IL-4 and IL-13 impair epithelial tight junction expression

and barrier formation,25 the eradication of the type 2 inflam-
mation may allow better wound healing postoperatively,
starting from the nasal mucosa of the inferior and middle
turbinates as well as the septum; over the sinus walls
under noninflamed conditions.

The reboot technique aims to accomplish a total clear-
ance of all affected mucosa from all sinuses, leaving the
periost where possible. The procedure starts with a wide
antrostomy and a complete clearance of all the mucosa of
the maxillary sinus, including the alveolar recess using
30! and 70! endoscopes, and then moving forward to clean
the anterior and posterior ethmoids, including the lamina
orbitalis, skull base, and the lateral aspects of the middle
turbinate. The sphenoid sinus needs specific attention for
the major structures passing along its lateral walls and
roof, the internal carotid arteries, and the optic nerves; the
surgeon should try to remove the diseased mucosa from
the floor and medial parts of the sphenoid under endo-
scopic vision and create a wide access through reduction of
the anterior sinus wall up to the skull base. Then the fron-
tal recess is approached, completing the denuding of the
anterior skull base. The middle turbinate is preserved as
much as possible as a landmark, except for the parts that
are destroyed or occupied by the disease or the anterior
parts that need to be taken during the Draf III procedure.
The superior turbinate mostly needs to be removed when

TABLE IV.
Sinuses, Instruments, and Points of Concern of the Reboot Procedure.

Steps Special Instruments Comments

1. Maxillary sinuses 70! endoscope

Antrum grasping forceps (Heuwieser)
90! blakesley

Total removal of the sinus mucosa including the alveolar
recess

2. Ethmoid sinuses 45! up-biting Blakesley

Microdebrider with a 60! blade on a 5000 RPM oscillation speed

Including lamina orbitalis and skull base mucosa (periost
remains), lateral aspect of the middle turbinate; superior
turbinate removed

3. Sphenoid sinuses Hajek-Kofler Sphenoid Punch Forceps 360! rotatable

Microdebrider use on the floor and medial parts only

Wide access remove mucosa carefully (especially from the
floor, anterior, and medial walls)

4. Draf III procedure Frontal sinus punch forceps
Frontal sinus high-speed Midas Rex drill (Medtronic, Gent,

Belgium)
Frontal sinus seeker
Frontal sinus curette

Wide access, complete removal of frontal sinus mucosa to
the periost

Fig. 3. Green lines show the mucosal areas removed during the reboot surgery; red lines show the mucosal areas that are kept untouched.
(A) Coronal view. Notice the untouched parts of middle turbinates kept as important suppliers for epithelial regrowth and surgical landmarks.
(B) Sagittal view (black arrows point to the septal area that is removed during Draf III procedure).
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We hypothesised that the complete removal of the sinus mucosa, 
together with the microbiota, the intramucosal germs, and the 
significant immune dysfunction, would present a possibility to 
impact on the natural course of the disease. (Alsharif  S. et al, 
2019)  
 



CONCLUSIONI	

•  La	poliposi	nasale	è	una	patologia	complessa	
ed	eterogenea,	aBualmente	traBata	con	
modalità	ancora	lontane	da	una	medicina	di	
precisione	

•  La	chirurgia	interviene	sulla	sintomatologia	ma	
ha	bisogno	di	un	supporto	“medico”	

•  Una	endo@pizzazione	più	precisa	consen@rà	
verosimilmente	approcci	mira@	anche	con	
farmaci	biologici	
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