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Background: Guidelines recommend that the vast majority of patients with severe uncontrolled chronic rhinosinusitis
with nasal polyps (CRSwNP) should have at least one endoscopic sinus surgery (ESS) prior to starting biologics. Because ESS
can be performed with a variable extension, the aim of this study would be to evaluate the association between surgical exten-
siveness, as measured by ACCESS score, and outcomes collected in patients treated with Dupilumab.

Materials and Methods: This is a multicentric retrospective study; patients affected by CRSwNP who were subjected to
Dupilumab therapy and who underwent at least one ESS prior to Dupilumab initiation were included. ACCESS score was
assigned to each patient’s pre-Dupilumab CT scan. Subjective and objective parameters (SNOT-22, NPS, VAS scores, Sniffin’
Sticks) were collected before and during the administration of therapy. Statistical correlations between ACCESS scores and clin-
ical outcomes were investigated.

Results: A total of 145 patients were included; mean time from last previous ESS was 68.6 months, and on average,
patients were subjected to 2.2 surgeries. Many correlations with ACCESS scores were demonstrated: better NPS at all
timepoints and subjective scores (30-days SNOT-22, VAS nasal obstruction, and rhinorrhea) were achieved in patients with
low ACCESS score (more extensive ESS). On the other hand, significantly worse VAS loss of smell values were demonstrated in
patients with lower ACCESS scores.

Conclusion: Dupilumab patients subjected to a prior extensive ESS may have reduced size of polyps and improved sub-
jective indicators, together with a decreased chance to recover smell, when compared with patients who underwent a minimal
excision.
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INTRODUCTION
Chronic rhinosinusitis with nasal polyps (CRSwNP)

represents a challenging disease entity with significant

rates of recurrence following appropriate medical and
surgical therapy. Several factors can influence its clinical
course, as already reported in literature.1 The advent of
biologic drugs for therapy of CRSwNP has rapidly chan-
ged the management of this pathology among the ENT
community. Dupilumab is an IgG4 human monoclonal
antibody that targets the interleukin 4 (IL-4) receptor
alpha subunit,2 thus reducing the downstream effects of
IL-4 and interleukin 13. At the time of data analysis,
Dupilumab was the only monoclonal antibody approved
for severe uncontrolled CRSwNP in the national setting,
and few real-life reports on efficacy and safety were
available.3–9

Although indications to biologic treatment can vary
based on the guidelines, and regulatory administrations
of each country can influence the prescriptions, it is gen-
erally accepted that a maximal pharmacological therapy
and at least one surgical attempt (endoscopic sinus sur-
gery or ESS) should be required before adding a biologic
drug.10 Actually, ESS can be performed with a variable
degree of completeness and extent, depending on the atti-
tude and experience of the surgeons, and settings of the
performing centers. Many argue that more extensive sur-
gery would allow better access of the sinus system to local
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medication, thus improving disease control.11,12 Until
some years ago, no validated tool existed to quantify the
completeness of surgeries. In 2020, a postoperative grad-
ing system was introduced at this purpose, named
ACCESS score (Amsterdam Classification of Complete-
ness of Endoscopic Sinus Surgery).13 In the authors’
knowledge, no data are available at present describing
the possible influence of previous surgery extent on the
outcomes obtained in patients with severe uncontrolled
CRSwNP undergoing biologic treatment.

The aim of this article was to evaluate the possible
association between the degree of surgical extent, as mea-
sured by ACCESS score, and the main outcomes (both
objective and subjective) collected in patients who were
subjected to Dupilumab for recurrent severe uncontrolled
CRSwNP, both as baseline and at different follow-up
timepoints.

MATERIALS AND METHODS

Study Design
Patients treated at the Rhinology units of the following

institutions: Modena University Hospital, Reggio Emilia Hospi-
tal, Novara University Hospital and Milano “Santi Paolo e Carlo”
Hospital between November 2020 and October 2022 were consid-
ered for inclusion in the study and their clinical charts were ret-
rospectively reviewed. The participating centers were chosen for
having a similar rhinology unit in which patients undergoing bio-
logical therapy had analogous follow-up schedule, as follows:
baseline (T0), 1 month (T1), 3 months (T2), 6 months (T3), and
12 months (T4). All the patients who completed the T4 follow-up
have values for all the prior timepoints.

Study Population
Inclusion criteria were as follows: patients affected by

severe uncontrolled CRSwNP who were subjected to subcutane-
ous 300 mg Dupilumab home self-administered every 2 weeks
prescribed accordingly to the plan provided by Italian Agency of
Drugs,14 patients ≥18 years old, patients whose clinical data col-
lected at the five above mentioned timepoints were available,
patients who underwent at least one sinonasal surgical proce-
dure (FESS or ESS) prior to Dupilumab initiation, and patients
whose post-operative CT scan performed before the first adminis-
tration of therapy was available.

The criteria observed for biological therapy candidacy were
the following: severe disease stage (NPS ≥5 and/or SNOT-22
≥50); inadequate symptom controls with intranasal corticoste-
roids (INCS); failure (or intolerance) of previous medical treat-
ments (at least 2 cycles of oral corticosteroid or OCS over the last
year); and/or previous ESS. All patients undergoing Dupilumab
were indicated not to discontinue their previous intranasal corti-
costeroids during treatment. All the participating institutions
routinely prescribe mometasone furoate nasal spray 200 μg/day
for 12 to 24 consecutive weeks. A course of OCS has a duration of
7 to 21 days according to EPOS 2020 guidelines.10

Pregnant women, immunosuppressive therapy, radio-
chemotherapy treatments for cancer in the 12 months before
starting therapy, and concomitant long-term corticosteroid ther-
apy for chronic autoimmune disorders, intended as a daily low-
dose systemic steroid administration, were exclusion criteria.

Outcomes
An anonymous database was created, retrospectively entering

patients’ data and outcome parameters (including SNOT-22 score,
NPS score, smell identification test by Sniffin’ Sticks, VAS related
to nasal obstruction, loss of smell, sleeping disorders, rhinorrhea,
and craniofacial pain) at the following timepoints: baseline (T0),
1 month (T1), 3 months (T2), 6 months (T3), and 12 months (T4).
VAS score is a validated measurement for self-reporting the sever-
ity of a symptoms, ranging from 0 (no symptom) to 10 (the most
intense symptom imaginable). VAS sleeping disorders refers to
sleep disruption related to nocturnal exacerbation of CRSwNP
symptoms.

Furthermore, four experienced rhinologists, one for each
participating center, retrospectively reviewed all the last post-
operative CT scans performed before starting biological therapy
and assigned ACCESS score for each sinus, as follows: frontal
sinus (FA), maxillary sinus (MA), osteo-meatal complex (OMCA),
anterior ethmoid sinus (AEA), posterior ethmoid sinus (PEA),
and sphenoid sinus (SA). An overall ACCESS score (OA) was cal-
culated for each patient by adding those of the single sinuses.
The structure of the scoring system is very similar to the Lund-
Mackay system; per side, 6 anatomical sites are graded with a
0, 1, or 2. However, the ACCESS score does not focus on sinus
opacification but only on access to the sinus based on bony
boundaries. A score of 0 means that no additional surgery is
needed to warrant access to this site (“functionally opened”). A
score of 1 means that previous surgery did address this site but
was inadequate to open it fully (“touched but not functional”). A
score of 2 means that no previous surgery was performed to this
sinus/site.

The study protocol and informed consent forms were approved
by the Institutional Ethics Committee and conducted in accordance
with the World Medical Association Declaration of Helsinki. Each
patient signed informed consent to participate in the study.

Statistical Analysis
The statistical analysis of the results was performed using

SPSS for Windows (IBM SPSS Statistics, Chicago, USA). Contin-
uous variables were expressed as mean � standard deviation
(SD). Student’s t-test was used for continuous variables with nor-
mal distribution, whereas Mann–Whitney U test was adopted for
continuous variables without a normal distribution. Comparisons
between groups were performed by Pearson’s chi-square or
Fischer exact test for discrete variables, as appropriate. The

TABLE I.
General Population Characteristics.

Feature

Number of patients 145

Male 89 (61.3%)

Female 56 (38.7%)

Mean age 55.1 years (27–86)

Asthma 110 (75.8%)

NSAID-ERD 43 (29.6%)

Average duration of CRSwNP 15.6 years

Mean time from last prior ESS/FESS 68.6 mo (6–360)

Average number of prior surgeries 2.2 (1–13)

CRSwNP = chronic rhinosinusitis with nasal polyps;
ESS = endoscopic sinus surgery; FESS = functional endoscopic sinus sur-
gery; N-ERD = nonsteroidal anti-inflammatory drugs-exacerbated respiratory
disease.
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p values were obtained by one-way ANOVA test when the vari-
able was normal or Kruskal–Wallis test when the variable was
skewed. The strength of the correlation between the parameters
was obtained by Pearson’s correlation test. The results were con-
sidered as significant for p values <0.05 with a confidence inter-
val of 95%.

RESULTS

General Characteristics
A total of 145 consecutive patients (89 males and

56 females; mean age: 55.1 years, range: 27–86) were
included in the study. All the subjects completed the T1
and T2 follow-ups, whereas 111 (76.5%) of them the T3
and 65 (44.8%) the T4. As regards nasal identification
test by Sniffin’ Sticks, it was performed in a subset of
patients: 72 patients (49.6%) at the baseline, 64 patients
(44.1%) at T1, 21 patients (14.5%) at both T2 and T3, and
38 patients (26.2%) at T4. Although an NPS cutoff of 5 is
indicated by the national prescription plan, four patients
with NPS = 4 were included in the analysis, due to severe
clinical condition and high personal motivation to under-
take therapy. All the patients included were responders
to Dupilumab.15 General characteristics of the study pop-
ulation are reported in Table I.

Effectiveness of Dupilumab
Table II depicts baseline and in-treatment parame-

ters registered over time. As far as NPS and SNOT-22
responses are concerned, a significant improvement was
registered over time. NPS showed a significant decrease
from baseline (median values: 6, IQR 5–6) until a median
value of 1.0 (IQR 0.0–2.0) at 12 months (p < 0.001). Sig-
nificant changes occurred throughout all timepoints. Also
SNOT-22 values significantly decrease from a mean value
of 56.1 at baseline to 12.5 at 12 months (p < 0.001), with
significant changes throughout all timepoints. Figure 1
depicts the variation of all VAS scales at the different
timepoints.

ACCESS Score
Mean overall ACCESS score at Dupilumab initiation

was 8.48 (median: 8), mean FA was 2.4 (median: 2), mean
MA was 0.4 (median: 0), mean OMCA was 0.19 (median:
0), mean AEA was 1.33 (median: 1), mean PEA was 1.97
(median: 2), and mean SA was 2.17 (median: 2). Mean
Lund-Mackay score was 18.8.

When correlation between ACCESS scores and base-
line parameters was investigated, statistically significant
results were obtained between SNOT-22 and PEA
(r coefficient: 0.185; p < 0.05), VAS nasal obstruction and
AEA, PEA, SA, (r coefficient: 0.166, 0.195, 0.208 respec-
tively; p < 0.05), VAS rhinorrhea and PEA (r coefficient:
0.191; p < 0.05), VAS craniofacial pain and AEA, PEA
(r coefficient: 0.173 and 0.259 respectively; p < 0.05). All
the other correlations between baseline parameters and
ACCESS scores were not statistically significant.
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Table III describes all correlations between ACCESS
scores and parameters at baseline and all timepoints.

When correlation between ACCESS scores and NPS
was investigated, statistically significant results were
obtained between T1 NPS and AEA, PEA, OA (r coefficient:
0.381, 0.329, 0.191, respectively; p < 0.000 for AEA and
PEA; p < 0.05 for OA), T2 NPS and AEA (r coefficient:
0.251; p < 0.05), T3 NPS and AEA (r coefficient: 0.353;
p < 0.05). Regarding correlation between ACCESS scores
and SNOT-22, statistically significant results were obtained
between T1 SNOT-22 and MA, AEA, PEA, OA
(r coefficient: 0.39, 0.212, 0.195, and 0.207, respectively;
p < 0.05). Regarding correlation between ACCESS scores
and VAS loss of smell, statistically significant correlation
were obtained between T1 VAS loss of smell and AEA, PEA
(r coefficient: �0.213 and �0.181, respectively; p < 0.05), T2
VAS loss of smell and AEA, PEA (r coefficient: �0.241 and
�0.257, respectively; p < 0.05), T3 VAS loss of smell and
MA (r coefficient: �0.216; p < 0.05), and T4 VAS loss of
smell and PEA, SA, OA (r coefficient: �0.298, �0.276,
�0.298 respectively, p > 0.05). To corroborate this result, a
correlation between number of surgeries and VAS loss of
smell at all timepoints was performed, and statistically sig-
nificant correlations were demonstrated between number of
surgeries and both T3 and T4 VAS loss of smell
(r coefficient: 0.237 and 0.359, respectively; p < 0.05).

When correlation between ACCESS scores and VAS
nasal obstruction was investigated, statistically signifi-
cant results were obtained between T1 VAS nasal
obstruction and SA (r coefficient: 0.186; p < 0.05) and
between T3 VAS nasal obstruction and AEA (r coefficient:
0.302; p < 0.000). When correlation between ACCESS
scores and VAS rhinorrhea was investigated, statistically
significant results were obtained between T1 VAS

rhinorrhea and SA (r coefficient: 0.221; p < 0.05) and T3
VAS rhinorrhea and AEA (r coefficient: 0.228; p < 0.05).
No significant correlations were determined between
ACCESS scores and VAS craniofacial pain and VAS
sleeping disorders at any timepoints.

As far as correlation between ACCESS scores and
Sniffin’ Sticks was concerned, no significant correlations
were recognized at any timepoints.

DISCUSSION
Our analysis confirms the efficacy of Dupilumab in

reducing NPS and improving dramatically quality of life
and sense of smell. Moreover, the highest reduction was
detected at T1 to T2 especially for subjective parameters,
such as SNOT-22 and VAS loss of smell and nasal
obstruction. The subsequent months show further pro-
gressive improvement, although less pronounced. NPS,
on the contrary, shows a progressive reduction along the
entire follow-up duration, from a median of 6 at the base-
line, to 1 at the 12 months follow up. This is consistent
with other reports in the literature.16

The natural history of CRSwNP, before the advent of
biologic drugs, was dictated by a high likelihood of under-
going a surgical intervention, often multiple times.17 The
polyps’ recurrence rate after surgery ranged between 38%
and 60%,14,18 with many clinical factors predictive of high
disease severity and recurrence rate (recalcitrant poly-
posis). Our results confirm previous series, as patients
operated on 2.2 times on average were included, and
42 of them (29% of the total) underwent ≥3 surgeries. The
issue whether to undergo extensive surgery of the par-
anasal sinuses before undertaking biological therapy is a
matter of debate in the rhinological community. Several

Fig. 1. VAS scores change at different timepoints. *Statistically significant timepoint changes.
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national and international societies have published
updated CRSwNP treatment algorithms that include bio-
logic therapy.10,14,19,20 Many recommendations advocate
for complete surgery prior to candidacy to biologic drugs.
EPOS 2020 suggested the candidacy to biologic in
patients affected by type-2 CRSwNP after the failure of
surgical treatment.10 On the other hand, EUFOREA has
also extended its indication to naïve patients (those with
no previous ESS) with type-2 CRSwNP21,22 when four out
of five severity criteria were met.

Recent studies compared primary ESS versus bio-
logics in patients with severe uncontrolled CRSwNP,
supporting the former’s role as primary treatment when
initial medications fail: Miglani et al., in a 111-patients
cohort, demonstrated the superiority of ESS in terms of
greater improvements in SNOT-22 and NPS as compared
with both Dupilumab and Omalizumab trials, despite
comparable improvements in smell identification.23 These
improvements persisted after a 52-week observation. A
recent article by Scangas et al. took position against bio-
logic therapy in comparison to ESS for primary therapy
when taking into account quality-adjusted life-year and
also reported that revision ESS is more cost-effective in
case of recurrent CRSwNP.24

The discussion remains open regarding the concept of
“complete” surgery. If, on one hand, the majority of clinical
studies and guidelines agree on the need for at least one
complete surgery, it is not clear what behavior should be
adopted when a patient has already been operated on, but
the CT scan reveals an incomplete opening of the par-
anasal sinuses (i.e., high ACCESS score). FESS/ESS is a
common operative procedure done in both district general
and tertiary centers and many studies testify the high
prevalence of partial surgery limited up to the anterior
ethmoid area or simple polypectomy/debridement,11 as
opposed to the use of “reboot” techniques aiming to
completely remove all diseased sinus mucosa.25,26 The rea-
sons behind this trend may be the fear of increased compli-
cations, the higher operative time, and the attitude of the
individual center and surgeon. Furthermore, until the
advent of biologics, some clinicians used to manage the fre-
quent recurrence of polyps in severe CRSwNP patients by
repeated polypectomies, even under local anesthesia. As a
result, even patients operated several times may have an
incomplete opening of the paranasal sinuses. Our data con-
firm that, although the maxillary sinus, OMC, and ante-
rior ethmoid were on average opened during previous
surgery (median ACCESS score 0, 0, and 1, respectively),
the frontal, posterior ethmoid and sphenoid sinus bony
walls and openings were sometimes inadequate (median
ACCESS Score 2 for all sinuses). The reasons supporting a
reoperation in these patients could be to improve ventila-
tion pathways to avoid superinfections and acute
rhinosinusitis; the attempt to reach a long polyp-free inter-
val before undertaking a lifelong therapy; and to gain a
better access of the sinus system to local medication, thus
improving disease control. At present, no data are avail-
able in the literature to guide this decision.

Our results demonstrated that some significant cor-
relations exist between the extent of previous surgery
(as measured by ACCESS score) and both baseline
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parameters and in-treatment outcomes. As regards the
formers, patients who were candidate to Dupilumab who
showed lower ACCESS scores (i.e., who underwent a
more extended surgery), especially regarding both ante-
rior and posterior ethmoid sinus, presented with signifi-
cantly lower SNOT-22 scores, VAS nasal obstruction,
rhinorrhea, and craniofacial pain. In other terms, those
patients, although affected by a recurrent CRSwNP
(expression of severe type 2-pattern inflammation of the
airways), experienced significantly lower subjective dis-
comfort, compared with those who underwent incomplete
surgery. Surprisingly, T0 NPS values did not correlate
with ACCESS scores. NPS relies on landmarks such as
the middle and inferior turbinates and the floor of the
nasal cavity, which are not modified by a more or less
extensive sinus opening. Therefore, a recurrence charac-
terized by voluminous polyps, as measured by NPS, can-
not be excluded even in patients extensively operated.
Conversely, extensive surgery can improve the ventila-
tion routes and the diffusion of topical therapy, positively
influencing the subjective scores as a consequence. This
difference is also evident at T1 and can be attributed to
the relatively short time elapsed since the beginning of
the therapy (especially NPS changes slowly over time).

Starting from T2, many significant results emerged:
the most interesting one concerns NPS scores, which
resulted as directly correlated to ACCESS scores, espe-
cially those measured in the anterior and posterior eth-
moid sinus. At the 3-month evaluation, in fact, lower NPS
scores correlated significantly with lower ACCESS scores
(especially of the anterior and posterior ethmoid sinus).
This difference was still significant at 6- and 12-month
evaluations for anterior ethmoid ACCESS score only.
Having intact ethmoid cells seems associated with higher
nasal polyps volume, when Dupilumab is administered,
and this may be due to an incomplete ventilation route or
to a higher inflamed mucosa surface. One must keep in
mind that this difference was not present at baseline;
therefore, we can assume that, from a merely objective
point of view, the pharmacological action is more effective
in patients who underwent a more extensive ethmoidal
dissection.

However, when subjective parameters such as
SNOT-22 were considered, the only significant association
was recognized at the first evaluation (30 days from the
first injection), with patients characterized by more func-
tionally open sinuses (namely maxillary, anteroposterior
ethmoid sinuses) showing significantly lower SNOT-22
scores, starting from the 3-month evaluation up to the
yearly evaluation no SNOT-22 differences were detected
according to the extent of surgery. Better subjective
results in those with lower ACCESS scores were con-
firmed at VAS nasal obstruction and VAS rhinorrhea,
both at 1-month and 6-month evaluations, with the eth-
moid sinus being the anatomical structure more signifi-
cantly involved.

Analysis of VAS scores reveals a surprising result for
what concerns the olfaction: a significant inverse relation-
ship was determined between ACCESS scores and VAS
loss of smell at all timepoints. Of note, no differences
existed in terms of baseline olfaction impairment among

varying degrees of ACCESS score, as subjectively assessed
by VAS scale. However, when Dupilumab was initiated,
those with higher ACCESS scores (subjected to more “par-
tial” surgeries) showed better VAS loss of smell scores, as
measured at 1 month up to 12 months. Sudden and
remarkable improvement of smell has widely been
described in all the Dupilumab cohorts analyzed so far in
the literature.18,27 However, no prognostic factors capable
of influencing olfaction restoration were recognized, to the
authors’ knowledge. Our results seem to suggest that the
more the patient was subjected to extensive surgeries, and
the higher the number of surgeries performed, the worse
the smell improved when the patient was subjected to
Dupilumab. The olfactory mucosa is a challenging region
to treat operatively given the risk for local trauma and
scarring; surgical reduction of polyp burden, by respecting
the olfactory region may be difficult to accomplish, espe-
cially in cases of multiple reoperations. We hypothesize
that at baseline, when the nasal cavities are fully occupied
by polyps and rhinorrhea, it may be difficult to detect if
impaired smell is due merely to the mechanical bulk, to
the scarred olfactory mucosa, or to sensorineural damage.
When Dupilumab takes its action, the improvement was
substantially lower in those who were operated in a radical
way and multiple times, by sacrificing a larger amount of
mucosa, and this difference remains significant over time.
Unfortunately this assumption could not be confirmed by
objective measurement: Sniffin’ Sticks score did not corre-
late with any ACCESS scores but it is noteworthy that the
sample size of those who underwent those measurements
was too low to allow any conclusion.

This constitutes a major limitation of the study,
together with the absence of a control group of non-
operated patients and the retrospective nature of the
study. Retrospective observational design in fact carries
the risk of missing data; therefore, it is necessary to con-
sider the possibility that overall Dupilumab outcomes
could be worse than those reported, as among the data of
missing patients, there may be some poor responders.
However, the participating centers were chosen for hav-
ing a dedicated rhinology out-patient clinic, in which
patients had a precise follow-up schedule and systematic
data collection; therefore, in the authors’ opinion, the
missing data effect may be considered minimal and com-
parable to all real-life studies. Another limitation of the
study is the modest power of the statistical analysis,
because the correlations are small and their predictive
value (r2) is in most cases less than 5%. This may be due
to large number of factors influencing the final outcome
(severity of T2 inflammation, comorbidities, scoring sever-
ity, etc…), being previous surgery extent only one of
them. The strength of the study is represented by the
novelty of the topic: this is in fact the first article describ-
ing results of biologic drugs according to the extent of the
previous sinonasal surgery.

CONCLUSION
Results from this multicentric study demonstrated

that a previous extensive sinonasal surgery might signifi-
cantly affect the outcomes of biologic treatment. On one
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hand, some results are in favor of a prior extended sur-
gery: in fact, NPS at all timepoints and subjective scores
(30-days SNOT-22, VAS nasal obstruction and
rhinorrhea) show better values in patients with low
ACCESS scores. On the other hand, this study demon-
strated that patients with prior extended surgery had a
decreased chance to recover smell when in treatment
with Dupilumab, and this is confirmed also at the
12-months observation. All these aspects must be
weighted by the surgeon performing ESS in patients with
severe CRSwNP and might be useful for the counseling of
operated patients who undergo a biologic prescription.
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