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Abstract
Background: This study was set out to investigate the incidence of revision endoscopic sinus surgery (ESS) in patients treated with 

dupilumab for chronic rhinosinusitis with nasal polyps (CRSwNP). Furthermore, clinical course and outcome of surgery of these 

patients was described. 

Methods: A prospective observational cohort study of adult and biological-naïve patients with CRSwNP treated with dupilu-

mab as per EPOS2020 indication criteria (at least one previous ESS) was undertaken. Patients that had ESS due to an insufficient 

response to dupilumab were compared to those still on treatment. Baseline demographics and clinical characteristics (such as 

evidence of type 2 inflammation, SNOT-22 score, and nasal polyp score) were compared between the two groups. Furthermore, 

clinical measurements at indication of surgery, type of surgery and clinical outcomes are described. 

Results: Discontinuation of dupilumab treatment occurred in 41 out of 394 (10.4%) patients, of whom 10 (2.5%) stopped because 

of an insufficient response. Seven of these patients (1.8% of total) underwent revision ESS. The patients that needed revision sur-

gery for uncontrolled CRSwNP were significantly more often male, had lower baseline serum IgE and longer time since the last ESS 

compared to those still on dupilumab. Despite revision ESS, disease control postoperatively was insufficient in all but two patients. 

Conclusions: Revision endoscopic sinus surgery as an escape-treatment for uncontrolled CRSwNP despite dupilumab is rarely 

needed. The disappointing results of revision ESS for patients with uncontrolled CRSwNP who failed dupilumab calls for new 

treatments for this limited group.
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Introduction
Primary diffuse chronic rhinosinusitis is a heterogeneous inflam-

matory disease of the nose and paranasal sinuses that formerly 

was divided into phenotypes with nasal polyps (CRSwNP) and 

without (CRSsNP) based on the endoscopic appearance of nasal 

polyps. With the evolving knowledge about the pathophysio-

logy, we now understand that the majority (approximately 85%) 

of primary diffuse chronic rhinosinusitis with nasal polyps in the 

Western world shows a type 2 endotype (1, 2). It is strongly related 

to other T2-inflammation-driven diseases, such as (late-onset) 

asthma and Non-Steroidal Anti-Inflammatory Drug (NSAID)-

Exacerbated Respiratory Disease (N-ERD).

CRSwNP has an estimated prevalence of 0.5-4% and leads to 

a substantial negative impact on patients individually and a 

burden on society (3-7). 

Disease control is pursued by a sequential and escalating ap-

proach depending on disease severity that includes appropriate 

medical therapy (nasal rinsing, intranasal corticosteroids), short 

courses of oral corticosteroids and/or endoscopic sinus surgery 

(ESS). Surgery is generally considered to be safe and efficacious 

with revision percentages around 15% (8-10). Despite optimal 

care, a small portion of CRSwNP patients develops severe and 

uncontrolled disease (11). Since 2019, biological add-on therapy 

is available to treat these patients in many parts of the world (11). 

At the moment, three biologics are available in most countries: 

dupilumab (anti-IL-4ra, blocking IL-4 and IL-13) (12-16), mepolizu-

mab (blocking IL-5) (17, 18) and omalizumab (blocking IgE) (19, 20). 

However, in a number of countries one or even all three biolo-

gics remain without reimbursement. All three biologicals have 

shown to reduce the need for repeated sinus surgery in their 

respective phase 3 trials. Moreover, dupilumab has shown to be 

efficacious regardless of the number of prior sinus surgeries (21). 

Biological add-on therapy has shown to significantly reduce 

the need for repeated sinus surgery; however, little is known 

about the patients that fail biologic therapy and are still in need 

for surgery, especially in the real world. We therefore set out to 

investigate the incidence of revision sinus surgery in CRSwNP 

patients treated with dupilumab with special emphasis on their 

characteristics, the clinical course, the extent and outcome of 

these procedures.

Materials and methods
Study population

Our findings are reported from a prospective observational real-

world cohort on CRSwNP patients treated with dupilumab. Eligi-

ble patients were adult (≥ 18 years) with severe CRSwNP with an 

indication for biological treatment per the EPOS2020 biological 

criteria (1). This implies previous endoscopic sinus surgery (with 

at least an ethmoidectomy) unless there is a contra-indication 

for ESS (3 patients). The data from this cohort is collected in Po-

lyREG, a multicenter registry for CRSwNP patients on biologicals 

in the Netherlands (12, 22). Assessment of the institutional Medical 

Ethical Review Committee of the PolyREG registry deemed it not 

to be subject to the Dutch Medical Research Involving Human 

Subjects Act (MREC ID: W21_030#21.034). All patients consented 

to data collection and use in line with the GDPR.

Study design and outcomes

Patients treated with dupilumab as the first biological between 

December 2019 and November 2023 were selected. All patients 

that discontinued treatment were identified. Patients that dis-

continued treatment because of an insufficient response to du-

pilumab were split into those that underwent revision ESS and 

those that did not. The EPOS-EUFOREA2023 response criteria 

(five in total) were used to identify patients that had an insuf-

ficient response, meaning those fulfilling 0 criteria (no response) 

or 1-2 criteria (poor response) (23). Patients needing surgery for 

other reasons, such as mucoceles, were excluded.

Baseline demographics and clinical characteristics (Table 1) of 

the patients that underwent revision ESS due to an insufficient 

response were compared to patients that continued dupilumab 

treatment.  

Clinical measurement were collected from the patients that 

underwent revision ESS at start of treatment and at the time 

of indication of surgery, consisting of gender, age at start of 

therapy, percentage of patients that has evidence of type II 

inflammation (blood eosinophils (×109/L) ≥0.15, total serum IgE 

(kU/L) ≥100 or tissue eosinophils≥10 hpf), 22-item SinoNasal 

Outcome Test (SNOT-22) score, bilateral nasal polyp score (0-4 

per side, 0-8 in total), Sniffin’ Sticks-12 identification test (SSIT) 

and the Asthma Control Test (ACT: five items with 1–5 Likert 

type scale, total score 5–25 with higher being better and >19 

indicating well-controlled asthma). Furthermore, type of surgery, 

current (biological) treatment and physician-rated control (not 

at all / a little / somewhat / very / completely) after surgery was 

reported. The reason for surgery was described in those patients 

that were excluded from the analysis due to other causes than 

failing dupilumab therapy. 

Statistical analysis

Non-parametric testing was performed because not all groups 

had normally distributed data (and because of small group sizes 

for the surgical group). The Mann-Whitney U test was used for 

groupwise comparisons. Fisher’s exact test was used for propor-

tion characteristics (gender, asthma, N-ERD, type 2 inflammation 

and ACT.) Data are presented as medians with interquartile 

range (IQR), unless otherwise specified. All data was analyzed 

using SPSS Statistics version 28.0. 
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Results
In total, 399 patients treated with dupilumab were retrieved 

from the database. Median treatment duration with dupilumab 

was 19.9 (8.0-30.7) months and median time since previous ESS 

3.7 (1.6-7.1) years. Five patients were excluded from the analysis 

because of needing ESS due to other causes than failing dupilu-

mab therapy (see below). Discontinuation of treatment occurred 

in 41 (10.4%) patients, of which 10 (2.5%) stopped because of an 

insufficient response and 31 (7.8%) due to another reason (such 

as lost to follow-up, adverse events and pregnancy; Figure 1). 

Three patients (0.8%) with an insufficient response did not 

receive revision ESS. One patient was not motivated for any 

treatment beside appropriate medical therapy, one patient was 

sufficiently controlled with maintenance therapy with cotri-

moxazole 960 mg/day and one patient preferred switching to 

mepolizumab (just started). Seven patients (1.8%) had surgery 

due to uncontrolled CRSwNP despite dupilumab treatment. 

Baseline demographics and clinical characteristics of these pa-

tients (revision ESS group) are reported in Table 1 and compared 

to the patients that continued dupilumab treatment (dupilumab 

only group). The patients in the revision ESS group were all male 

(100%), which significantly differed from the patients on dupilu-

mab only (63%). Furthermore, total IgE levels (revision ESS: 64.4 

(7.2-148.3) kU/L versus dupilumab only: 172.0 (92.8-362.0) kU/L) 

and time since most recent ESS in years (revision ESS: 9.6 (5.9-

14.0) versus dupilumab only 3.7 (1.6-6.7)) differed significantly.

The individual clinical measurements at baseline and at indica-

tion of surgery, the type of surgery, and the clinical course of the 

patients that had revision ESS due to an insufficient response 

are listed in Table 2. The duration of biological treatment before 

surgery differed considerably between the patients with a range 

of 5 to 22 months. The bilateral nasal polyp score was stable or 

worsened in all patients during dupilumab treatment and the 

ACT test did not improve notably. The SNOT-22 score improved 

in three patients but still indicated moderate to severe disease. 

Five patients underwent a “Full FESS” of which one was com-

bined with a Draf III. One patient underwent a Draf III solely and 

one a bilateral Draf IIA and sphenoidotomy. Level of disease con-

trol after ESS was insufficient in all but two patients.

Four patients started again with a biological directly after ESS 

(two on dupilumab and two on mepolizumab). Three of these 

four patients remained uncontrolled despite this intense treat-

ment. Two patients were not motivated to be treated with biolo-

gics after surgery. One uses appropriate medical therapy (rinsing 

and intranasal corticosteroids) and is insufficiently controlled, 

and one is lost to follow-up. 

One patient did not have clear evidence of type 2 inflammation 

(Table 2, #1; blood eosinophils 0.11 ×109/L, total IgE 6.4 kU/L 

and tissue eosinophils were unknown). He did not receive oral 

corticosteroids shortly before the baseline measurements. In 

this patient, after 6 months only the SNOT-22 score improved 

slightly and an indication for surgery was made. The (current) 

disease control is very well with maintenance therapy with cotri-

moxazole 960 mg/day. 

Five patients (1.3%) were excluded from the analysis because of 

surgery due to other causes than uncontrolled CRSwNP, consis-

ting of two patients with a mucocele for which marsupialization 

was performed. One patient was already planned for surgery 

before starting dupilumab and was operated within 3 months. 

One patient presented with a severe persisting headache, nasal 

endoscopy showed a narrow frontal recess bilaterally with scar 

tissue and CT-sinus partially opacified frontal sinuses for which a 

Figure 1. Flowchart of patient selection and definition of the study groups: ‘Dupilumab only’ and ‘Revision ESS’. ESS: endoscopic sinus surgery.
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bilateral Draf IIA was carried out. Post-operatively his headache 

persisted even though his frontal sinuses were functional and 

open. In one patient, a clinical suspicion for a sinonasal malig-

nancy indeed proved a high grade differentiated liposarcoma of 

the left maxillary sinus on surgical biopsies.

Discussion
This prospective observational real-world cohort study shows 

that revision sinus surgery for CRSwNP patients on dupilumab is 

rarely needed (1.8% of cases). Patients that had ESS due to an in-

sufficient response (revision ESS group) were significantly more 

often male, had lower baseline serum IgE and a longer time 

since the last ESS compared to those that continued treatment 

with dupilumab (dupilumab only group). However, we are not 

sure whether these characteristics would be the same when a 

much larger group is evaluated. Unfortunately, revision ESS did 

not bring the warranted disease control in most patients with an 

insufficient response to dupilumab.

For non-responders, there are currently no guidelines on how to 

handle poor control of sinonasal symptoms. Generally, revision 

ESS or a shift to another biologic is considered after 6 months 

of treatment (24, 25). Switching from omalizumab to dupilumab 

is generally efficient and safe (26). However, data on switching 

from dupilumab to another biological is limited and results 

have mostly been poor, with 70% of the patients switching to 

an anti-IL-5 being uncontrolled (27). Standardization of inclusion 

criteria and outcomes is necessary in future trials, so that data of 

this small and difficult to treat patient group can be combined 

to provide evidence and guidance for practicing clinicians (28). In 

this cohort, a choice for revision ESS was made in most patients 

with an insufficient response to dupilumab. Clinical factors 

influencing this decision were well-controlled coexisting type 2 

disease (such as asthma), no contraindication for surgery, and 

the limited and generally poor results of switching from dupilu-

mab to another biological. 

All patients with an insufficient response to dupilumab that 

underwent ESS within 12 months had a poor response after 6 

months according to the EUFOREA/EPOS criteria on biologic 

Table 1. Baseline demographics and clinical characteristics of patients.

Patient groups based on surgery during treatment

Dupilumab only, N= 353 Revision ESS ,N= 7 P-value

Age at start of therapy (year) Median (IQR) 52 (42-61) 56 (45-58) 0.72

Male N (%) 166 (63%) 7 (100%) 0.05

Nasal polyp surgery 
≥1
≥2
≥3
≥4
≥5

Median (IQR) N (%) 2 (1-3)
339 (99.1%)
241 (70.5%)
145 (42.4%)
82 (24.0%)
56 (16.4%)

3 (2-3)
7 (100%)
7 (100%)
4 (57.1%)
1 (14.3%)
1 (14.3%)

0.30

Time since most recent ESS (year) Median (IQR) 3.7 (1.6-6.7) 9.6 (5.9-14.0) 0.05

Asthma N (%) 269 (77%) 3 (42,9%) 0.06

N-ERD N (%) 112 (34%) 1 (14.3%) 0.43

Type 2 inflammation N (%) 334 (99.7%) 6 (85.7%) 1.00

Patients with ACT > 19 * N (%) 174 (64%) 2 (67%) 0.56

SNOT-22 score (0-110) Median (IQR) 54 (39-66) 46 (32-73.5) 0.72

Smell test score † Median (IQR) 3 (2-5) 3 (2-4) 0.73

PNIF (0–350 L/min) Median (IQR) 100 (70-130) 140 (87.5-192.5) 0.08

Bilateral nasal polyp score (0-8) Median (IQR) 6 (4-6) 6 (4-8) 0.85

Modified LK score (0–20) Median (IQR) 9 (7-10) 10 (7.5-12) 0.44

Blood eosinophils (×109/L) Median (IQR) 0.51 (0.36-0.77) 0.46 (0.27-0.60) 0.16

Total IgE (kU/L) Median (IQR) 172.0 (92.8-362.0) 64.4 (7.2-148.3) 0.02

Lund-Mackay CT total score (0–24) Median (IQR) 20 (16-22) 20 (12-23) 0.84

*Asthma control test, percentage of well controlled patients (cut off value >19). † Sniffin’ Sticks identification test (score ranging from 0-12; 0-6 indi-

cates anosmia, 7-10 hyposmia, and 11-12 normosmia). Abbreviations: ESS: endoscopic sinus surgery. IQR: interquartile range. N-ERD: Non-Steroidal 

Anti-Inflammatory Drugs Exacerbated Disease. SNOT-22: 22-item SinoNasal Outcome Test. PNIF: Peak Nasal Inspiratory Flow. Modified LK-score: modi-

fied Lund-Kennedy score.
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treatment (25). One patient (Table 2, #1), had a low SNOT-22 score 

of 26 but still underwent revision ESS. This clinical decision was 

made because he was mostly bothered by his persisting anos-

mia and post-nasal drip and there was no improvement in nasal 

polyps and purulence objectified in the middle meatus. Further-

more, there was no clear evidence of type 2 inflammation and 

CT-sinus showed incomplete previous sinus surgery. 

The other available SNOT-22 scores were 39, 43 and 44. Scores 

over 40 are generally accepted to reflect severe disease and are 

used as indication criterion for biologic therapy as such. One 

other patient had a large reduction in the SNOT-22 score compa-

red to baseline (baseline: 73, after fifteen months of treatment: 

39), but despite this he still had anosmia and a persisting maxi-

mum NPS of 8/8 (no asthma), again suggesting a poor treatment 

response. These results indicate that looking at SNOT-22 scores 

alone might be somewhat oversimplifying the situation in daily 

clinical practice. One patient (Table 2, #7) had a low nasal polyp 

score (2) at indication of surgery. One might argue that a valid 

alternative would have been to continue dupilumab only and 

wait longer for a more pronounced treatment response. This is 

Table 2. Characteristics and outcomes of patients needing revision ESS due to an insufficient response.

N=7 Characteristics at baseline Characteristics at moment of indication of surgery 

Gen-
der

Age 
at 

start 
of 

ther-
apy

SNOT-
22

Bilat-
eral 

nasal 
polyp 
score 
(0-8)

Smell 
test ^

ACT Blood eo-
sinophils 
(×109/L)

Total 
serum 

IgE 
(kU/L)

Dura-
tion of 

dupilum-
ab 

(months)

SNOT-
22

Bilat-
eral 

nasal 
polyp 
score 
(0-8)

Smell 
test

ACT Need for OCS/AB

1 Male 57 34 4 4 15 0.11 6.4 6 26 4 3 17 -

2 Male 56 43 6 3 23 0.53 116 22* 44 6 3 22 Maintenance 
prednisone *

Long-term 
azithromycin

3 Male 23 N/A 8 4 No 
asthma

0.67 99.7 5 N/A 8 1 No 
asthma

-

4 Male 54 28 4 1 No 
asthma

0.46 7.4 12 N/A 6 3 No 
asthma

1 short course of 
OCS

2 short courses 
of AB

5 Male 58 70 8 2 No 
asthma

0.60 245 15 39 8 1 No 
asthma

-

6 Male 45 49 6 2 No 
asthma

0.27 29.1 6 43 8 1 No 
asthma

-

7 Male 71 84 2 3 24 0.27 N/A 9 N/A 2 7 22 -

* The patient received maintenance prednisone because of rheumatoid arthritis (which was stopped 8 months before surgery). A switch to mepoli-

zumab was made before surgery for 8 weeks, which further exacerbated his symptoms. Long-term azithromycin had insufficient effect. ^ Sniffin’ 

Sticks identification test (score ranging from 0-12; 0-6 indicates anosmia, 7-10 hyposmia, and 11-12 normosmia). † data not available because of loss-

to-follow-up. ‡ Full FESS consisting of bilateral infundibulotomy, anterior and posterior ethmoidectomy, and Draf IIa. Abbreviations: ESS: endoscopic 

sinus surgery. SNOT-22: 22-item SinoNasal Outcome Test. IgE: immunoglobulin E. QxW: treatment with dupilumab 300mg every x weeks. OCS: oral 

corticosteroids. AB: antibiotics. N/A: not available. ACT: Asthma control test, total score 5–25 with higher being better and >19 indicating well-con-

trolled asthma. 

N=7 Type of surgery and clinical course

Type of surgery Current disease control Current treatment

1 Full FESS ‡ Very Maintenance therapy with cotrimoxazole

2 Draf III A little On dupilumab Q2W 

3 Full FESS ‡ N/A † N/A †

4 Full FESS ‡ with sphenoidotomy Somewhat On mepolizumab Q4W

5 Full FESS ‡ with Draf III A little On mepolizumab Q4W

6 Full FESS ‡ Somewhat Appropriate medical therapy

7 Bilateral Draf IIA and sphenoidotomy Completely On dupilumab Q4W
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also suggested by the fact that after surgery, the patient is now 

well-controlled and still using dupilumab at a slightly tapered 

dose. However, the NPS did not change from baseline and smell 

recovery was only partial with SSIT-12 scores changing from 

3/12 (anosmia) to 7/12 (hyposmia) only. Furthermore, CT-sinus 

showed persistent bilateral opacification of the frontal sinus and 

the right sphenoid sinus.

Little is known about the patients with uncontrolled type 2 

CRSwNP that are unresponsive to dupilumab. Currently, there is 

no suitable biomarker for dupilumab efficacy in CRSwNP. Post-

hoc analyses of the SINUS trials found similar improvements of 

dupilumab irrespective of blood eosinophil levels but greater 

improvements in objective outcomes of CRSwNP in patients 

with a shorter duration since last sinus surgery (21). Our current 

study also suggests this difference in time since last sinus sur-

gery between patients with an adequate and an insufficient res-

ponse. However, 14.7 % of patients of the dupilumab only group 

had a longer time since ESS then the median time of the revision 

ESS group (9.6 years). This implies that most patients with a 

long time since their last ESS still respond well to dupilumab. 

Therefore, upfront surgery seems to be unnecessary in most 

patients with a long time since their last ESS. Six out of seven 

patients that had surgery because of uncontrolled CRSwNP had 

high tissue or blood eosinophil levels, and high serum IgE levels. 

However, whether these high levels fully represent the type 

2 endotype and predict the treatment outcome of biologics 

remains understudied (29). Our study showed a lower baseline se-

rum IgE for the patients that had ESS because of an insufficient 

response (revision ESS group), but larger numbers are needed to 

interpret whether this finding has clinical relevance.   

This study shows the minimal percentage of insufficient respon-

ders to dupilumab treatment needing revision surgery (1.8%) in 

a real-life setting. This percentage is comparable to the results 

reported in the phase 3 dupilumab (1.1%) but better than the 

data from the phase 3 mepolizumab (13.9%) trial. This is im-

portant information to discuss with patients when considering 

biologics treatment. The differences found in this study between 

patients on dupilumab only and those that had revision ESS due 

to an insufficient response (male, lower baseline serum IgE and a 

longer time since the last ESS) have not been evaluated in earlier 

studies. Due to the small number of patients in our revision ESS 

group, we would interpret these data with care and wait for 

other studies to corroborate our findings. Our cohort may be 

different from those in other countries. For example, our asthma 

rate is much higher compared to other large dupilumab cohorts 
(15, 30). However, our results of dupilumab treatment are very 

comparable to those cohorts. 

This study indicates that revision surgery in these patients 

usually does not lead to significant improvement in QOL and 

other clinical parameters. This finding is an important warning 

that needs to be discussed with the patient before deciding on 

revision surgery when dupilumab fails. 

Conclusion
This study demonstrates that revision ESS is rarely needed as 

an escape treatment because of an insufficient therapeutic 

response. The disappointing results for patients who failed dupi-

lumab and received revision ESS calls for new treatments for this 

limited group. 
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