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Hypereosinophilia during dupilumab treatment in patients 
with chronic rhinosinusitis with nasal polyps*

Abstract
Background: Increased blood eosinophil count (BEC) is common in patients under dupilumab treatment for chronic rhinosinusi-

tis with nasal polyps (CRSwNP). This study investigated the prevalence and consequences of hypereosinophilia and to help define 

patients at risk.

Methods: Real-life, prospective observational cohort study of patients treated with dupilumab for severe CRSwNP. Eligible pa-

tients were adult and biological-naïve (N=334). All BEC values at baseline and during treatment were reported. 

Patients with a follow-up of ≥ 1 year were included to define patients at risk for hypereosinophilia by comparing baseline BEC 

values (N=218). Furthermore, clinical characteristics and therapeutic consequences for patients with BEC ≥ 3.0 were noted.

Results: Hypereosinophilia developed in a minority of patients, with a peak at week 12 (16.2% with BEC ≥ 1.5, and 1.7% ≥ 3.0) in 

cross-sectional analysis. BEC ≥ 1.5 developed in 28.9% and BEC ≥ 3.0 in 4.6% of cases with a minimal 1-year follow-up. Baseline 

BEC was significantly higher for patients developing BEC ≥ 1.5 and BEC ≥3.0, with an optimal cut-off point of 0.96 to predict deve-

loping BEC ≥ 3.0.

Conclusions: Blood eosinophil count (BEC) ≥ 1.5 is transient and usually abates with no therapeutic interventions and BEC ≥ 3.0 

is rare. Hypereosinophilic syndrome did not occur and switching to a different biological was rarely employed. A baseline BEC of 

≥1.0 can be a reason for extra caution.

Key words: biological therapy, chronic rhinosinusitis, dupilumab, eosinophils, nasal polyps

Pieter Kemp1,#, Rik J.L. van der Lans1,#, Josje J. Otten1, Gwijde F.J.P.M. 
Adriaensen1, Linda B.L. Benoist1, Marjolein E. Cornet2, D. Rienk Hoven1, 
Bas Rinia3, Valerie Verkest4, Wytske J. Fokkens1, Sietze Reitsma1

 
1 Department of Otorhinolaryngology, Head and Neck Surgery, Amsterdam UMC, University of Amsterdam, Amsterdam, 

The Netherlands

2 Department of Otorhinolaryngology, Alrijne Hospital, Leiden, The Netherlands

3 Department of Otorhinolaryngology, Isala Hospital, Zwolle, The Netherlands

4 Department of Otorhinolaryngology, GZA Hospital Sint-Vincentius, Antwerp, Belgium

Rhinology 62: 2, 202 - 207, 2024

https://doi.org/10.4193/Rhin23.357

*Received for publication:

September 21, 2023

Accepted: November 6, 2023 

# contributed equally

202

Introduction
Chronic rhinosinusitis (CRS) is a disease of the nose and para-

nasal sinuses defined by symptoms (nasal obstruction and/or 

rhinorrhoea combined with smell loss and/or facial pain/pres-

sure) and signs (inflammatory changes in the middle meatus 

visible with nasal endoscopy or radiographic imaging) lasting 

at least 12 weeks (1). Based on the endoscopic appearance of 

nasal polyps, CRS is divided between those with nasal polyps 

(CRSwNP) and those without (CRSsNP). This classification has 

been updated in the latest edition of the European Position 

Paper on Rhinosinusitis and Nasal Polyps (EPOS2020), where 

the type of CRS is described as being primary or secondary 

to underlying disease, with a certain anatomical distribution 

(localized or diffuse) and a dominant inflammatory endotype or 

underlying mechanism (1). As such, in Western countries CRSwNP 

is usually primary diffuse type 2 CRS. 

CRS has a prevalence of around 6% in the general population; 

CRSwNP has an estimated prevalence of 2-4% and imposes a 

heavy burden, both on patients individually, and on society as a 

whole (2-5). Oftentimes, patients are struggling to attain or retain 

disease control despite appropriate medical therapy (nasal 
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rinsing, intranasal corticosteroids), oral corticosteroids and/or 

endoscopic sinus surgeries. A small portion of patients develops 

severe and uncontrolled CRSwNP (6). For a few years, biological 

add-on therapy has become available to treat these patients. 

The first to be registered was dupilumab (2019), blocking inter-

leukin (IL)-4 and IL-13 by targeting the α-unit of the shared IL-4 

receptor. Data from phase III trials and real-world registries show 

favourable outcomes (7-11). 

Reported treatment emergent adverse events from dupilumab 

are mostly mild and well-tolerable; injection site erythema, 

conjunctivitis and arthralgia are among the most reported. 

Furthermore, increased blood eosinophil count (BEC) is a com-

mon adverse event in patients under dupilumab therapy. This 

is true for CRSwNP patients, but also for those with asthma or 

atopic dermatitis treated with dupilumab (12-13). Hypereosinop-

hilia has generally been defined as a peripheral BEC greater 

than 1.5x109 cells/L, which can be further divided into moderate 

(1.5-5.0x109 cells/L) and severe (>5.0x109 cells/L) (14). A recent 

(non-systematic) review showed that hypereosinophilia occurs 

commonly in dupilumab-treated patients, regardless of their 

specific diagnosis/indication, and it regresses over time (15). 

Drug-induced hypereosinophilia per se is not directly dange-

rous, but in case of dupilumab, some case reports and studies 

show that alongside the hypereosinophilia a hypereosinophilic 

syndrome (HES), eosinophilic vasculitis, or clinical manifestati-

ons of eosinophil-induced organ damage can arise (16-18). This has 

led to the development of clinical protocols with strict monito-

ring of BEC under dupilumab treatment. 

To the best of our knowledge, no studies exist that help define 

those patients at risk for hypereosinophilia and/or HES and/or 

associated organ damage. In the absence of such studies, it is 

possible that strict clinical protocols lead to increased health 

care utility without specifically targeting those at risk for HES. 

We therefore set out to investigate the prevalence of hypereo-

sinophilia and HES in our dupilumab-treated cohort of CRSwNP 

patients, with special emphasis on the baseline BEC as a possible 

predictor of treatment-emergent hypereosinophilia.

Materials and methods
Our findings are reported from a real-life, prospective observati-

onal cohort treated with dupilumab. Eligible patients were adult 

(≥ 18 years) with severe CRSwNP with an indication for biologi-

cal treatment per the EPOS2020 biological criteria and who star-

ted dupilumab as their primary biological add-on treatment (1). 

The data from this cohort is collected in PolyREG, a multicentre 

registry for CRSwNP patients on biologicals in the Netherlands 
(8,11). It currently holds data from the Amsterdam UMC, Alrijne 

Hospital (Leiden) and Isala Hospital (Zwolle; latter two teaching 

hospitals). On April 1st, 2023, all PolyREG patients treated with 

dupilumab and not with another biological before (“bio-naïve”) 

were selected. Baseline measurements affected by recent (≤ 4 

weeks) oral corticosteroids (OCS) use were discarded.

First, a cross-sectional analysis on all selected patients was car-

ried out to evaluate the prevalence and course of dupilumab-

induced hypereosinophilia by using BEC at baseline and during 

treatment up until and including 96 weeks of treatment (see 

measurement protocol below) 

Secondly, patients with a treatment duration of at least 1 year, 

a reported baseline BEC and at least 2 of the 3 standardized 

follow-up measurements of BEC in the first 6 months were 

selected for further analysis. To help define those patients at 

risk for hypereosinophilia, baseline BEC values of patient groups 

who developed BEC ≥ 1.5x109 cells/L and ≥ 3.0x109 cells/L were 

compared. Furthermore, clinical characteristics and therapeutic 

consequences for patients with BEC ≥ 3.0x109 cells/L were des-

cribed. Baseline characteristics that were collected included age 

at start of therapy, gender, asthma (defined as regularly using 

inhaled corticosteroids as per the EPOS2020 biological criteria 
(1)), presence of non-steroidal anti-inflammatory drugs (NSAID)-

exacerbated respiratory disease (N-ERD; defined as in the EEACI 

position paper on the diagnosis and management of N-ERD (19)), 

bilateral nasal polyp score (0-4 per side, 0-8 in total), and 22-item 

SinoNasal Outcome Test (SNOT-22) score.

Baseline and follow-up measurements of BEC were obtained 

according to a standardized protocol: at start, after four weeks 

of treatment, and every 12 weeks from baseline onwards. In case 

BEC was ≥ 1.5x109 cells/L, the BEC was repeated every two weeks 

until it was again below 1.5x109 cells/L. If patients (meanwhile) 

showed any signs or symptoms of HES, interim outpatient clini-

cal check-ups were carried out including laboratory testing on 

serum eosinophil levels, adjoined by supplementary diagnostic 

testing as required. If BEC was ≥ 3.0x109 cells/L, administration 

of dupilumab would be halted and patients monitored every 

two weeks until BEC was again below 1.5x109 cells/L. In case of 

severe signs or symptoms likely attributable to or confirmed as 

HES, dupilumab treatment was immediately ceased. If despite 

halting dupilumab administration BEC remained high, patients 

would be prescribed a short course of OCS (typically 30 mg of 

prednisolone daily for 10 days). A switch to a different biological 

agent could be considered in case of persistent hypereosinop-

hilia requiring multiple OCS courses and/or hampering regular 

treatment with dupilumab.

Data were obtained up until and including 96 weeks of treat-

ment. During this period, dupilumab was auto-administered 

subcutaneously, 300mg once per two weeks (Q2W). Stepwise 

interdose interval prolongation by 2 weeks – as reported pre-

viously – ensued in those with moderate to excellent response, 

with minimal 24-week interim periods (8,11). 
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Statistical analysis

Statistical analyses were performed using Stata Statistical 

Software: Release 17. Normal distribution was tested using 

the Shapiro–Wilk test. Because not all groups were normally 

distributed non-parametric testing was performed. The Kruskal-

Wallis test and Mann-Whitney U test were used for group wise 

comparisons. Data are presented as medians with interquartile 

range (IQR), unless otherwise specified. Baseline proportion 

characteristics (gender, asthma, N-ERD) were tested with a 

Fisher’s exact test. BEC is expressed as number x 109 cells/L, 

which is not repeated elsewhere for purposes of readability. A 

Receiver Operating Characteristic (ROC) curve analysis and Area 

Under the Curve (AUC) with sensitivity and 1-specificity were 

calculated for BEC ≥ 3.0 during dupilumab treatment based on 

the baseline BEC.

Results
Altogether, 334 bio-naïve dupilumab-treated patients were in-

cluded for cross-sectional analysis. At baseline, 3.8% of patients 

had BEC ≥ 1.5, and 0.3% had BEC ≥ 3.0 (Figure 1). Dupilumab-

induced hypereosinophilia developed in a minority of patients, 

with a peak at week 12 (16.2% with BEC ≥ 1.5, and 1.7% ≥ 3.0, 

respectively). Selecting patients with a full dataset of BEC counts 

up until 96 weeks of treatment (n=86) did not relevantly alter 

the ratio between those with and those without hypereosinop-

hilia per timepoint (data not shown).

In total, 218 patients had a treatment duration of at least 1 year 

and a reported baseline BEC. Their baseline characteristics are 

reported per patient group (developing BEC <1.5, BEC between 

≥ 1.5 and < 3.0 and BEC ≥ 3.0 during treatment) in Table 1. There 

was a significant difference in baseline BEC values between 

patient groups (p<0.05). 

Hypereosinophilia (BEC ≥ 1.5) manifested in 63 patients (28.9%), 

of whom 53 (24.3%) developed a BEC ≥ 1.5 and < 3.0. Their 

baseline BEC was 0.72 (0.58-1.01) and significantly higher than 

the baseline BEC of those not developing hypereosinophilia 

(0.42 (0.31-0.58), n=155, p<0.05). None of these 53 patients had 

a treatment deviation. Of the 218 patients, ten (4.6%) developed 

a BEC ≥ 3.0; their baseline BEC was also significantly higher than 

the baseline BEC of those not developing hypereosinophilia 

(1.12 (0.72-1.63) versus 0.42 (0.31-0.58); p<0.05) and of those de-

veloping BEC ≥ 1.5 and < 3.0 (1.12 (0.72-1.63) versus 0.72 (0.58-

1.01); p<0.05). Baseline BEC for the full group ranged from 0.06 

to 2.67. The lowest baseline value in the group developing BEC ≥ 

1.5 was 0.21 and 0.55 for BEC ≥ 3.0. In other words, patients with 

a baseline BEC below 0.55 never developed a BEC ≥3.

In the full dataset (n=334), one more patient developed a BEC ≥ 

3.0, but had a missing baseline value. As such, eleven patients 

were identified with a BEC of ≥ 3.0 in their follow-up of at least 1 

year. The data and clinical development of these patients are lis-

ted in Table 2. None of these patients exhibited any other signs 

or symptoms of a hypereosinophilic syndrome. Four patients 

(4/11) developed BEC ≥ 3.0 during the protocolled extra measu-

rements every two weeks following BEC ≥ 1.5. 

Two patients switched to mepolizumab and are well controlled, 

the others could continue their dupilumab treatment and are 

now all well controlled (except for one patient who temporarily 

stopped treatment because of pregnancy).

The optimal positive predictive value for baseline BEC was 1.52 

with 37.5% developing BEC ≥ 3.0. The ROC analysis showed 

an optimal cut-off for baseline BEC at 0.96 to predict BEC ≥ 3.0 

during dupilumab treatment, with an AUC of 0.79, a sensitivity 

of 0.70, a specificity of 0.84, a negative predictive value of 0.98 

and a positive predictive value of 0.22. 

No other baseline characteristics (e.g. asthma, N-ERD, or bilateral 

nasal polyp score) listed in Table 1 were predictive for develo-

ping hypereosinophilia or BEC ≥ 3.0.

Discussion
Our real-world cohort shows, transient hypereosinophilia (BEC 

levels ≥ 1.5) to be rather common in dupilumab-treated patients 

(28.9%). However, BEC levels ≥ 3.0 are relatively rare (4.6% of 

cases) and occur mainly in the first months of treatment. High 

baseline BEC levels are linked to treatment-emergent hype-

Figure 1. Blood eosinophil count during dupilumab treatment. Blood 

eosinophil count during treatment with dupilumab for severe uncon-

trolled chronic rhinosinusitis with nasal polyps in a real-world prospec-

tive observational multi-centre cohort, with the percentage of patients 

having eosinophils ≥ 1.5 and ≥ 3.0 in the table below per timepoint.



205

Eosinophilia during dupilumab treatment

reosinophilia with an optimal cut-off point of 0.96 to predict 

developing BEC ≥ 3.0. With a cut-off point of 0.55, patients never 

developed BEC ≥ 3.0. In the majority of patients, hypereosi-

nophilia did not lead to therapeutic consequences and in no 

patients did it constitute or lead to HES or manifesting organ 

damage otherwise.

Hypereosinophilia has given rise to increased medical attention, 

additional blood tests, and sometimes extra treatment with 

systemic corticosteroids. Two cases in this cohort switched to 

another biological, mainly based on our prudence regarding 

high BEC levels, but not based on clinical signs/symptoms of 

eosinophil-induced organ damage.

On the one hand, one might therefore argue that this drug-

induced hypereosinophilia is rare and clinically irrelevant; this 

would mean that strict BEC monitoring is not needed at all. On 

the other hand, one could also reason that eosinophil-induced 

adverse events are very rare and that the current data set is too 

small to completely ignore elevated BEC in dupilumab-treated 

patients. Furthermore, patients with BEC levels ≥ 3.0 experi-

enced therapeutic consequences which could have prevented 

signs or symptoms of hypereosinophilic syndrome from deve-

loping. Eosinophilic conditions have been reported in patients 

treated with dupilumab but are relatively rare (16-18,20). Extra 

monitoring and evaluation are generally appropriate in cases 

in which elevated eosinophil counts persist or when there are 

Table 1. Baseline demographics and clinical characteristics of patients with a follow-up of 1 year after dupilumab initiation.

Values are reported as: Median (interquartile range). * One patient was added to the BEC ≥ 3.0 group with an unknown baseline BEC value. 

Abbreviations: N-ERD: Non-Steroidal Anti-Inflammatory Drugs Exacerbated Disease. SNOT-22: 22-item SinoNasal Outcome Test. BEC: blood eosinophil 

count expressed as number x109 cells/L.

Table 2. Clinical characteristics of patients with blood eosinophil counts ≥ 3.0x109 cells/L during dupilumab treatment.

Abbreviations: QxW: treatment with dupilumab 300mg every x weeks. OCS: oral corticosteroids. BEC: blood eosinophil count expressed as number 

x109 cells/L. ^either from regular per protocol measurements or from extra in-between measurements.

BEC ≤ 1.5 BEC ≥ 1.5 and < 3.0 BEC ≥ 3.0 P-value

N=155 N=53 N=11*

Age at start of therapy (year) 54 (43.5-61) 49 (37-60) 40 (30-57) 0.11

Gender (at birth) 0.94

Male 63.8% 62.3% 63.6%

Female 36.2% 37.7% 36.4%

Asthma 78.6% 86.8% 90.9% 0.38

N-ERD 34.0% 44.7% 45.5% 0.33

Bilateral nasal polyp score (0-8) 6 (5-6) 6 (6-6) 6 (4-7) 0.19

SNOT-22 score (0-110) 52 (41-64.5) 54.5 (43.5-67.5) 52.5 (44-69) 0.55

Baseline BEC 0.42 (0.31-0.58) 0.72 (0.58-1.01) 1.12 (0.72-1.63) <0.05

Gender 
(at birth)

Age at start of 
therapy (years)

Baseline BEC Highest BEC^ Therapeutic 
consequences

Outcome

Female 57 0.55 3.72 Missed dose: 2 OCS: 0 Well-controlled on dupilumab Q6W

Male 42 0.66 5.64 Missed dose: 5 OCS: 3 Switch to mepoluzimab and well-controlled 

Male 38 0.72 3.31 Missed dose: 0 OCS: 0 Well-controlled on dupilumab Q6W

Male 59 0.96 4.42 Missed dose: 2 OCS: 0 Well-controlled on dupilumab Q6W

Male 24 1.09 3.31 Missed dose: 5 OCS: 0 Well-controlled on dupilumab Q6W

Female 29 1.15 3.50 Missed dose: 3 OCS: 0 Well-controlled on dupilumab Q6W

Male 42 1.37 4.39 Missed dose: 6 OCS: 1 Well-controlled on dupilumab Q2W

Male 33 1.63 5.72 Missed dose: 3 OCS: 0 Well-controlled on dupilumab Q6W

Female 29 1.68 8.61 Missed dose: 4 OCS: 2 Temporary stop because of pregnancy

Male 56 2.38 5.19 Missed dose: 2 OCS: 1 Well-controlled on dupilumab Q8W

Female 65 n/a 4.49 Missed dose: 2 OCS: 1 Switch to mepoluzimab and well-controlled
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signs or symptoms associated with a clinical suspicion for an eo-

sinophilic condition, such as HES or eosinophilic granulomatosis 

with polyangiitis (EGPA). Factors such as maintenance therapy 

with OCS, the presence of antineutrophil cytoplasmic antibodies 

or neuropathy warrant extra vigilance for a potential EGPA (20).

From a ‘principle of prudence’ we propose that a BEC ≥ 3.0 

should still be a reason for increased clinical awareness and 

follow-up. As patients reaching such levels already have rela-

tively high BECs at baseline, a high baseline BEC justifies extra 

caution and close clinical monitoring. Precluding dupilumab 

use in these patients is not justified in our view, because even at 

the optimal predictive value of a baseline BEC of 1.52, ~60% of 

patients did not develop a BEC ≥ 3.0 in our dataset.

Based on these data, we have changed our local protocol (Figure 

2). Baseline BEC values ≥ 1.0 are a reason for increased clinical 

awareness and counseling of the patient. Follow-up BEC values 

in dupilumab treated patients are obtained in the first year of 

treatment after 4 weeks and then every 12 weeks from treat-

ment initiation. Only when BEC is ≥ 3.0, extra measurements 

every two weeks are performed and patients are monitored 

actively for signs/symptoms of HES. Only when BEC is ≥ 5.0, 

dupilumab administration is halted until BEC is <5, and/or oral 

corticosteroids are prescribed, which is largely in line with other 

proposals in literature (12). Thus, the previous extra monitoring of 

patients with BEC ≥ 1.5 and <3.0 is now abandoned.

The main strength of this study is that the findings are reported 

from a large prospective observational cohort with standardi-

zed and structured indication criteria, treatment regimen and 

follow-up schedule. 

However, some limitations remain. We state that hypereosinop-

hilia did not lead to hypereosinophilia-related organ damage 

based on patients not experiencing any symptoms or signs. No 

screening assessment for organ-damage, such as echocardio-

gram, chest X-ray or neurologic evaluation was performed to 

rule out HES with certainty given the absence of any relevant 

complaints in our patient group. Furthermore, our propensity 

towards stepwise interdose interval prolongation might have 

dampened possible treatment-emergent hypereosinophilia 

after six months of follow-up as this is the time-point for the first 

prolongation. However, as the peak rise in BEC occurs already at 

12 weeks of treatment, it seems unlikely that patients would de-

velop relevant hypereosinophilia after six months of treatment 

when staying at the normal dosing of Q2W.

Conclusion
This study shows that BEC ≥ 1.5 usually abates with no thera-

peutic interventions and BEC ≥ 3.0 is rare. Hypereosinophilic 

syndrome did not occur and switching to a different biological 

on the count of persisting and/or severe hypereosinophilia is 

rarely needed.

Acknowledgements
The authors would like to thank Y. te Winkel and I.M. Bruins for 

their assistance in organization and data collection.

Authorship contribution
PK & RL: writing – original draft; data curation; formal analysis; 

visualization. JO, GA, LB, MC, DH, BR, VV: resources; writing – 

review & editing. SR & WF: conceptualization; methodology; 

resources; supervision; writing – review & editing.

Conflict of interest
RL has acted as a consultant and/or advisory board member 

for GSK. MC has acted as a consultant and/or advisory board 

member for Sanofi, ALK, Mylan, and Medtronic. BR has acted as 

Figure 2. Clinical protocol for the detection and clinical decision-making 

in treatment-emergent hypereosinophilia during dupilumab therapy 

for chronic rhinosinusitis with nasal polyps. BEC: blood eosinophil count 

expressed as number x109 cells/L. * If prior BEC ≥ 5.0, consider increased 

dosing interval when re-initiating dupilumab. † Consider a short course 

of oral corticosteroids (OCS). In case of persistent (severe) hypereosino-

philia consider switching to a different biological. ‡ Baseline BEC value ≥ 

1.0 is a reason for increased clinical awareness.



207

Eosinophilia during dupilumab treatment

a consultant and/or advisory board member for Sanofi.

VV has acted as a consultant and/or advisory board member 

for GSK. WJF has acted as a consultant and/or advisory board 

member and/or gave lectures for Sanofi, GSK, and Dianosic. SR 

has acted as a consultant and/or advisory board member for Sa-

nofi, GSK, and Novartis. PK, JO, GA, LB, and RH have no (further) 

conflict of interest to disclose.

Funding
The department of otorhinolaryngology and head/neck surgery 

of the Amsterdam UMC has received research funding from Sa-

nofi, GSK, and Novartis. The department of otorhinolaryngology 

of the Alrijne Hospital has received research funding from GSK.

Ethics
The study conformed to the Declaration of Helsinki. All patients 

consented to data collection and use in line with the GDPR. 

Approval of the institutional Medical Ethical Review Committee 

was granted for the PolyREG registry.

References 
1. Fokkens WJ, Lund VJ, Hopkins C, et al. 

European Position Paper on Rhinosinusitis 
and Nasal  Polyps 2020.  Rhinology. 
2020;58(Suppl S29):1-464.

2. Hirsch AG, Nordberg C, Bandeen-Roche 
K, et al. Radiologic sinus inflammation 
and symptoms of chronic rhinosinusi-
tis in a population-based sample. Allergy. 
2020;75(4):911-20.

3. Dietz de Loos D, Lourijsen ES, Wildeman 
MAM, et al. Prevalence of chronic rhinos-
inusitis in the general population based 
on sinus radiology and symptomatology. J 
Allergy Clin Immunol. 2019;143(3):1207-14.

4. Lourijsen ES, Fokkens WJ, Reitsma S. Direct 
and indirect costs of adult patients with 
chronic rhinosinusitis with nasal polyps. 
Rhinology. 2020;58(3):213-7.

5. Khan A, Huynh TMT, Vandeplas G, et al. 
The GALEN rhinosinusitis cohort: chron-
ic rhinosinusitis with nasal polyps affects 
health-related quality of life. Rhinology. 
2019;57(5):343-51.

6. Bachert C, Han JK, Wagenmann M, et al. 
EUFOREA expert board meeting on uncon-
trolled severe chronic rhinosinusitis with 
nasal polyps (CRSwNP) and biologics: 
Definitions and management. J Allergy Clin 
Immunol. 2021;147(1):29-36.

7. Bachert C, Han JK, Desrosiers M, et al. 
Efficacy and safety of dupilumab in patients 
with severe chronic rhinosinusitis with nasal 
polyps (LIBERTY NP SINUS-24 and LIBERTY 
NP SINUS-52): results from two multicentre, 
randomised, double-blind, placebo-con-
trolled, parallel-group phase 3 trials. Lancet. 
2019;394(10209):1638-1650. 

8. Van der Lans RJL, Fokkens WJ, Adriaensen 
GFJPM, Hoven DR, Drubbel JJ, Reitsma S. 
Real-life observational cohort verifies high 
efficacy of dupilumab for chronic rhinosi-

nusitis with nasal polyps. Allergy. 2022 
Feb;77(2):670-674.

9. Haxel BR, Hummel T, Fruth K, et al. Real-
world-effectiveness of biological treatment 
for severe chronic rhinosinusitis with nasal 
polyps. Rhinology. 2022;60(6):435-443.

10. De Corso E, Pasquini E, Trimarchi M, et al. 
Dupireal Italian Study Group. Dupilumab 
in the treatment of severe uncontrolled 
chronic rhinosinusitis with nasal polyps 
(CRSwNP): A multicentric observational 
Phase IV real-life study (DUPIREAL). Allergy. 
2023;78(10):2669-2683.

11. Van der Lans, RJL, Otten JJ, Adriaensen 
GFJPM, Hoven DR, Benoist LB, Fokkens 
WJ, Reitsma S. Two-year results of tapered 
dupilumab for CRSwNP demonstrates 
enduring efficacy established in the first 6 
months. Allergy. 2023;78(10):2684-2697.

12. Marcant P,  Balayé P,  Merhi R,  et al . 
Dupilumab-associated hypereosinophilia 
in patients treated for moderate-to-severe 
atopic dermatitis. J Eur Acad Dermatol 
Venereol. 2021;35(6):394-396.

13. Castro M, Corren J,  Pavord ID et al. 
Dupilumab efficacy and safety in moderate-
to-severe uncontrolled asthma. New Eng J 
Med. 2018;378(26):2486-2496.

14. Shomal i  W,  Got l ib  J .  Wor ld Health 
Organization-defined eosinophilic disor-
ders: 2019 update on diagnosis, risk strati-
fication, and management. Am J Hematol 
2019;94.10:1149-1167.

15. Caminati M, Olivieri B, Dama A, et al. 
Dupilumab-induced hypereosinophilia: 
review of the literature and algorithm pro-
posal for clinical management. Expert Rev 
Respir Med. 2022 Jul;16(7):713-721.

16. Eger K , Pet L, Weersink EJM, Bel EH. 
Complications of switching from anti-IL-5 
or anti-IL-5R to dupilumab in corticosteroid-
dependent severe asthma. J Allergy Clin 

Immunol Pract. 2021 Jul;9(7):2913-2915. 
17. Lommatzsch M, Stoll P, Winkler J, et al. 

Eosinophilic pleural effusion and stroke 
with cutaneous vasculitis:  two cases 
of dupilumab-induced hypereosino-
philia. Allergy Eur J Allergy Clin Immunol. 
2021;76:2920–2923.

18. Descamps V, Deschamps L, El Khalifa J, et 
al. Eosinophilic vasculitis associated with 
persistent dupilumab-induced hypereosin-
ophilia in severe asthma. Respir Med Res. 
2021;79:2019–2022.

19. Kowalski ML, Agache I, Bavbek S, et al. 
Diagnosis and management of NSAID-
exacerbated respiratory disease (N-ERD) –  a 
EAACI position paper. Allergy. 2019;74(1):28-
39.

20. Wechsler ME, Klion AD, Paggiaro P, et al. 
Effect of dupilumab on blood eosinophil 
counts in patients with asthma, chronic 
rhinosinusitis with nasal polyps, atopic der-
matitis, or eosinophilic esophagitis. J Allergy 
Clin Immunol. 2022;10(10):2695-2709.

Sietze Reitsma

Amsterdam UMC

University of Amsterdam

Department of Otorhinolaryngology 

Head and Neck Surgery 

Meibergdreef 9

1105 AZ Amsterdam

The Netherlands

E-mail: s.reitsma@amsterdamumc.nl


