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ORIGINAL RESEARCH
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ABSTRACT
Introduction: Type 2 targeting biologics have reached the market first for asthma and since 2019 also for 
CRSwNP. As clear guidelines and predictors for optimal biological choice are missing, patients are some
times required to switch biologic therapy in order to find the optimal treatment result. In this paper, we 
evaluate reasons for switching biologics and the treatment effects after each sequential switch.
Materials and methods: Ninety-four patients who switched from one biologic to another for their 
treatment of CRSwNP and asthma were evaluated.
Results: Twenty patients experienced satisfactory control of CRSwNP, but insufficient control of severe 
asthma. Fifty-one patients experienced satisfactory control of severe asthma, but insufficient control of 
CRSwNP/EOM. Twenty-eight patients experienced insufficient control of both upper and lower airways. 
Thirteen patients had to switch because of side effects. Furthermore, two cases are described to clarify 
clinical decision-making.
Discussion: For abovementioned patients, a multidisciplinary approach is mandatory to find the best 
suitable biologic. It seems ineffective to switch to a second anti-IL5 treatment if the first one is not 
successful. Most patients that failed omalizumab and/or an anti-IL-5 treatment are well controlled on 
dupilumab. Therefore, we suggest to use dupilumab as first choice when switching biologic agents.
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1. Introduction

Chronic Rhinosinusitis (CRS) with Nasal Polyps (CRSwNP) is an 
inflammation of the nose and sinuses that in the Western 
world usually has a type 2 inflammatory (T2) profile [1,2]. 
More than half of the patients with CRSwNP also have (late 
onset) asthma, conjointly also dubbed T2 airway disease.

CRSwNP can be treated with appropriate medical treatment, 
like nasal corticosteroids, saline rinsing, and an occasional course 
of oral corticosteroids. Patients who still experience low quality of 
life despite optimal medical treatment might need (functional) 
endoscopic sinus surgery [3]. In a minority of the patients the 
combination of appropriate medical therapy and surgery results 
in insufficient control of the symptoms. These patients often have 
co-morbid (late onset) asthma, non-steroidal anti-inflammatory 
drugs (NSAID)-exacerbated respiratory disease N-ERD and other 
manifestations of systemic type 2 driven inflammation, such as 
eosinophilic otitis media (EOM). Patients with severe CRSwNP and 
asthma are at increased risk for a decreased quality of life, fixed 

airway obstruction, repetitive surgery, and hospitalization, despite 
receiving local or systemic corticosteroid treatment.

In the last two decades, type 2-targeting biologics reached 
the market first for asthma (omalizumab 2003-FDA/2005-EMA, 
mepolizumab 2015, reslizumab 2016, benralizumab 2017, 
dupilumab 2018) [4] and since 2019 also became available 
for CRSwNP (dupilumab 2019, omalizumab 2020, mepolizu
mab 2020). Biologics have been shown to be effective in 
reducing the burden of the disease in asthma and CRSwNP 
[5,6] both in randomized controlled trials and in real-life 
experience [7–12]. Although most patients with severe 
CRSwNP and/or asthma have a type 2 endotype, the under
lying mechanisms driving this inflammation may vary drasti
cally across patients. This problem has been underscored by 
the variation in biological therapy response.

Biomarkers, such as blood eosinophils, total serum IgE, 
periostin, and fractional exhaled nitric oxide (FeNO), are asso
ciated with type 2 inflammation and can be integrated to 
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endotype patients together with coexisting disease condi
tions. This might be helpful to predict the optimal biologic 
choice. In a proposal by Pavord et al., the blood eosinophil 
count, regular OCS use, and presence of comorbid CRSwNP 
are the predictive variables that have been shown consistently 
to relate to treatment efficacy and allow differentiation of 
biologics [13]. In addition, an indirect treatment comparison 
from Peters et al. [14] stated that in patients with CRSwNP and 
asthma, dupilumab seems to significantly improve nasal con
gestion scores compared to omalizumab. Lastly, 
a retrospective analysis from Bavaro et al. [15] suggested 
that AERD patients who failed to get sufficient control of 
upper and lower airways with anti-IL-5/IL-5 Rα therapy 
improved during subsequent dupilumab treatment in terms 
of reduced asthma exacerbations and smell. Since few head-to 
-head studies have been conducted regarding this subject and 
clear guidelines and predictors for optimal biologic choice are 
missing, patients are sometimes required to switch biologic 
therapy in order to find the optimal drug for their specific 
condition(s). As mentioned, there is scarce data on patients 
switching biological therapy. Therefore, patients with CRSwNP 
and asthma treated with biologics for type 2 airway disease 
who switched biologic agents were evaluated. Switching is 
defined as sequential or simultaneous use of >1 biologic 
agent. We concentrated on the reasons for switching and 
the treatment effects after each sequential switch.

2. Material and methods

2.1. Ethics statement

The study conformed to the Declaration of Helsinki. 
Assessment of the institutional Medical Ethical Review 
Committee of the PolyREG registry deemed it not to be sub
ject 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 in all three 
hospitals (Amsterdam, Gemelli, and Wiesbaden).

2.2. Patients

Patients treated with a biologic for CRSwNP and asthma in 
Amsterdam UMC, location AMC, Amsterdam, The Netherlands, 

Fondazione Policlinico Universitario A.Gemelli IRCCS, Rome, Italy 
and Center for Rhinology and Allergy, Wiesbaden, Germany, and 
seen in the combined airway clinic for at least 1 year were eval
uated. The patients that sequentially or simultaneously used more 
than one biologic were selected, all of whom were discussed 
within a multidisciplinary team of otorhinolaryngologists and pul
monologists before switching (and if needed other specialties).

Insufficient treatment effect was determined (decided) within 
the team in collaboration with the treated patient. Insufficient 
CRSwNP-control under biologic treatment was decided when the 
patient had severe symptoms of CRS including anosmia, and 
a bilateral NPS score of ≥1 (on both sides), and either continued 
need for OCS, or need for surgery.

Insufficient asthma-control for biologics in asthma was 
defined when chronic OCS use persisted, or exacerbation 
rate was not decreased <1/y or if there was an airflow limita
tion by a FEV1 <80% predicted or asthma symptoms measured 
by ACQ > 1.5 or ACT < 20 [9].

For all patients, baseline characteristics were registered (see 
Table 1).

2.3. Reasons for switching to another biologic 
(sequential or simultaneous use)

The reason for switching to another biologic was evaluated. 
Reasons for switching were categorized into:

(1) Biologic satisfactory for CRSwNP but insufficient control 
asthma

(2) Biologic satisfactory for asthma but insufficient 
CRSwNP-control

(3) Biologic treatment results in insufficient CRSwNP- 
control and insufficient asthma control

(4) Side effect of biologic severe enough to switch to 
another biologic

3. Results

3.1. Patients

In total around 2000 (Amsterdam 800, Rome 400, Wiesbaden 
850) patients were evaluated.

Ninety-four patients (Amsterdam 39, Rome 18, Wiesbaden 
37) either switched from one biologic to another (n = 89), or 
finally received two biologics (n = 5).

Table 1 shows the baseline characteristics of the 94 patients 
in the three centers.

3.2. Reasons for using more than one biologic 
(sequential or simultaneous use)

We recognized four reasons to switch from one biologic to another 
(more than one reason can apply to one patient). One group 
experienced satisfactory control of symptoms and signs of 
CRSwNP, but insufficient control of severe asthma (n = 20; n = 15 
for the first switch, 5 for the second switch). Vice versa, a second 
group experienced satisfactory control of severe asthma, but insuf
ficient control of CRSwNP/EOM (n = 51; n = 43 for the first switch, 8 

Article highlights

● Since clear guidelines and predictors for optimal biological choice are 
missing, patients are sometimes required to switch biologic therapy 
in order to find the optimal drug for their specific condition

● Evaluation of biological treatment should include upper and lower 
airways

● Biological treatment of patients with severe CRSwNP and asthma 
failing to achieve control with the first biological warrants a multi- 
disciplinary evaluation

● When disease control in both upper- and lower airways cannot be 
achieved during treatment with a single biologic, treatment with two 
biologics combined could be considered

● When switching from anti-IL5 treatment to dupilumab, dupilumab 
can best be started directly after the anti-IL5 treatment to prevent 
hyper-eosinophilia.

1042 J. OTTEN ET AL.



for the second switch). A third group experienced insufficient 
control of both upper and lower airways (n = 28; n = 23 for the 
first switch, 5 for the second switch). Finally, a fourth group had to 
switch because of side effects that could not be sufficiently 
reduced or controlled in another way (n = 13; n = 11 for the first 
switch, 2 for the second switch).

3.3. Order of choice and nature of given biologic

As can be seen in Figure 1, most patients received omali
zumab as first choice, followed by mepolizumab, usually 
because of their asthma. Seventy-three patients (of 94) 
eventually achieved control, 48 at the second choice biolo
gic (usually dupilumab), but 6 patients only achieved con
trol at the fourth choice. Seven patients received 
a combination of two biologics before they achieved 

control, one of whom could switch back to dupilumab 
only after less than a year of double treatment. The reasons 
for double treatment were persistent hyper-eosinophilia 
during dupilumab treatment (n = 3), hyper-eosinophilic syn
drome HES (>5) when treated with dupilumab and insuffi
cient control of CRSwNP when treated with anti-IL5 
treatment only (n = 2), or insufficient control of asthma 
while on treatment with dupilumab only and insufficient 
control of CRSwNP when on anti-IL5 treatment only (n = 1), 
side effects during dupilumab (arthritis), insufficient control 
of CRSwNP with anti-IL5, and addition of low-frequency 
dupilumab (arthritis did not improve when stopping 
dupilumab).

Patients were treated for a mean period of 15 months (s.d. 15  
months) with the first biologic and a mean of 16 months (s.d. 12  
months) with the second biologic before a switch was considered.

Table 1. Baseline characteristics.

Characteristics Amsterdam Rome Wiesbaden Total

Total amount of patients 39 18 37 94
Mean age at start of therapy (years ±SD) 50.28 (13.32) 51.50 (13.12) 46.35 (13.44) 48.97 (13.36)
Sex

Male (n) 26 9 17 52
Female (n) 13 9 20 42

Mean nasal polyp duration (years ±SD) 13.97 (8.94) 9.33 (6.56) 21.46 (10.96) 16.03 (10.45)
Nasal polyp surgery (%)

≥1 48.72 44.44 43.24 45.74
≥3 30.77 11.11 37.84 29.79
≥5 20.51 16.67 16.22 18.09

Time since most recent ESS (years ±SD) 6.51 (5.60) 7.00 (5.58) 3.12 (2.78) 5.20 (4.92)
Bilateral Nasal Polyp Score (NPS; 0–8)
Mean (±SD) 3.92 (2.40) 4.72 (2.02) 6.73 (1.12) 5.18 (2.29)

NPS: 0–2 (n) 13 4 0 17
NPS: 3–4 (n) 10 1 1 12
NPS: 5–6 (n) 12 10 17 39
NPS: 7–8 (n) 4 3 19 26

Mean SNOT-22 (0–110 ±SD) 45.81 (21.01) NA 83.30 (15.20) 65.91 (26.04)
Mean smell test score (±SD)1 3.87 (2.63) 4.67 (3.61) NA 4.13 (2.97)
Trinomial olfactory functioning

Anosmia (%) 82.05 72.22 56.76 70.97
Hyposmia (%) 15.79 5.56 37.84 24.73
Normosmia (%) 0 22.22 5.40 4.30

Mean Lund-Mackay CT total score (0–24 ±SD) 17.56 (3.69) 16.83 (3.96) 18.12 (3.19) 17.64 (3.51)
Peak nasal inspiratory flow (L/min ±SD) 100.00 (43.95) 205.83 (498.76) NA 133.42 (281.59)
Blood eosinophils (x109/L ±SD) 0.51 (0.66) 0.49 (0.32) NA 0.51 (0.58)
Total IgE (x109/L ±SD) 320.87 (439.53) 358.50 (408.49) 402.22 (417.01) 360.90 (422.02)
EPOS-2020 criteria:

Evidence of type 2 inflammation (%) 79.49 100.00 72.97 80.85
Need for systemic corticosteroids (%) 

or contraindication
53.85 100.00 100.00 75.00

Significantly impaired quality of life (%) 54.55 100.00 100.00 60.64
Significant loss of smell (%) 82.05 72.22 56.76 70.21
Diagnosis of comorbid asthma (%) 94.87 100.00 86.49 91.49

No. of EPOS2020 criteria met per patient (%):
1 0 0 0 0
2 10.26 0 0 4.26
3 43.59 0 16.22 24.47
4 33.33 27.78 13.51 24.47
5 12.82 72.22 70.27 46.81
≥3 89.74 100 100 95.74

N-ERD (%) 46.15 11.11 72.97 50.00
Mean GINA step (±SD) 3.83 (1.11) NA 3.27 (1.33) 3.55 (1.25)

1 (n) 0 NA 6 6
2 (n) 5 NA 2 7
3 (n) 10 NA 13 23
4 (n) 7 NA 8 15
5 (n) 13 NA 8 21

Note: CRSwNP: chronic rhinosinusitis with nasal polyps; ESS: endoscopic sinus surgery; SNOT-22: 22-item SinoNasal Outcome Test; N-ERD: non-steroidal anti- 
inflammatory drugs (NSAID)-exacerbated respiratory disease. 

1: Sniffin’ sticks score. 
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3.4. Order in which biologics were given

The order in which a biologic was given depended on the 
choice made by the physician but also the availability of 
the biologic. For asthma, it has been possible to prescribe 
biologics for a long time. In this analysis, patients are 
included from 2014 (omalizumab), 2016 (mepolizumab), 
2018 (reslizumab and benralizumab), and 2019 (dupilu
mab) onwards, respectively, for the primary indication of 

asthma. For the primary indication of CRSwNP from 2019 
(dupilumab), 2020 (omalizumab), and 2021 on (mepolizu
mab), respectively.

3.5. Omalizumab as first choice

Of the 33 patients starting on omalizumab, 17 switched to 
dupilumab, 11 to mepolizumab, 2 to reslizumab and 3 to 

Figure 1. Switching order. Name of biologic (and surgery) and number of patients. Patients are controlled in last step unless stated otherwise.
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benralizumab, as the second biologic. At the time of this 
evaluation (December 2022), 23 patients had satisfactory con
trol of their upper and lower airway disease with their second 
biologic of which 12 received dupilumab, and 9 mepolizumab. 
Reasons for switching to the second biologic were satisfactory 
control of symptoms and signs of asthma, but insufficient 
control of signs and symptoms of CRSwNP/EOM (n = 16), satis
factory control of symptoms and signs of CRSwNP but insuffi
cient control of signs and symptoms of lower airway disease 
(n = 9), insufficient control of both upper and lower airways (n  
= 6), and side effects (n = 2).

3.6. Mepolizumab as first choice

Of the 27 patients starting on mepolizumab, 15 switched to 
dupilumab because of insufficient control of their CRSwNP, 
with satisfactory control of upper and lower airways in 14 
patients. Eleven switched first to either benralizumab or resli
zumab, of which eight only reached control after switching to 
dupilumab. The others usually ended up with a combination 
of anti-IL5 treatment and dupilumab. Reasons for switching 
were a satisfactory control of symptoms and signs of asthma 
but insufficient control of signs and symptoms of CRSwNP/ 
EOM (n = 17), or a satisfactory control of symptoms and signs 
of CRSwNP but insufficient control of signs and symptoms of 
severe asthma (n = 3), or insufficient control for both upper 
and lower airways (n = 8).

3.7. Dupilumab as first choice

Of the 16 patients receiving dupilumab as first choice, 13 
switched to mepolizumab and 3 to omalizumab; 9 patients 
because of (perceived) side effects, 2 with insufficient control 
of both upper and lower airways, 3 for insufficient control of the 
CRSwNP and also 3 for insufficient control the asthma (more 
than one reason may apply). Five patients had hyper- 
eosinophilia that could not be controlled with lengthening of 
the dose interval or short-term systemic corticosteroid treat
ment. Before start of dupilumab treatment, the eosinophil levels 
of these patients were 0.50, 1.43, 0.94, 3.57, and 0.05 × 109 cells 
per liter, respectively. The latter patient was using 10 mg of 
prednisolone daily to control asthma at the time. Thus, in 
general, baseline eosinophil levels of patients who developed 
hyper-eosinophilia were high. Treatment duration with dupilu
mab in these patients ranged from 3 to 24 months. All patients 
except one showed no clinical manifestations of hyper- 
eosinophilic syndrome or related end organ damage. One 
patient developed disabling plantar fasciitis in the left foot. 
Any association with dupilumab was ruled out by the rheuma
tologist. Despite that, the multidisciplinary team (otorhinolaryn
gologist, pulmonologist, and rheumatologist) decided to 
discontinue dupilumab treatment. For the rest of the patients, 
dupilumab treatment was stopped after shared decision- 
making between the otorhinolaryngologist and the patient. Of 
the 13 patients switching to mepolizumab, 9 remained uncon
trolled, 2 switched back to dupilumab, and one eventually 
ended up undergoing Draf III surgery.

Figure 1. (Continued).
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3.8. Benralizumab as first choice

Of the nine patients starting on benralizumab, seven switched 
to dupilumab of which six had sufficient control for both 
upper and lower airway disease and two switched to mepoli
zumab without reaching sufficient control.

3.9. Reslizumab as first choice

Of the nine patients starting on reslizumab, eight switched to 
dupilumab (one via benralizumab) because of insufficient con
trol of the CRSwNP (n = 5) or insufficient control of asthma (n  
= 3) (of which one had insufficient control of both CRSwNP 
and severe asthma). All but one now have sufficient control of 
both upper and lower airways.

3.10. Reasons for double treatment

Seven patients received treatment with a combination of two 
biologics. Five because of hyper-eosinophilia (2 with signs of 
HES) with insufficient control of CRSwNP with anti-IL5. One 
switched because control of upper and lower airways disease 
could not be achieved with a single biologic and one patient 
had arthritis with an unclear relation to dupilumab, but insuf
ficient control of CRSwNP without dupilumab.

3.11. Predicting the need to switch, best first choice

This selection of patients that needed to switch to another 
biologic is not the best population to evaluate differences in 
response due to the small size and heterogeneity of the 
cohort. Nevertheless, we could compare the patients that 
eventually ended up being controlled by anti-IL5 treatment 
to those being controlled with dupilumab or a combination of 
two biologics (for omalizumab there were insufficient 
patients). It was not possible to find biomarkers that predicted 
the response.

4. Case descriptions of considerations in clinical 
decision making

4.1. Case 1

A 62-year-old male with symptoms of CRSwNP since 2016. He 
had a functional endoscopic sinus surgery (FESS) in 2018. 
Since 2018, he also suffered from a late onset eosinophilic 
asthma.

The patient presented to the Amsterdam UMC in 2019 with 
uncontrolled CRSwNP and late onset eosinophilic asthma. In 
the past year, he had had two serious exacerbations of asthma 
treated with prednisolone 30 mg daily for 2 weeks and had 
received a depo-medrol injection, with a partial effect on his 
symptoms. He complained of nasal blockage, loss of the sense 
of smell and pressure on the ears, mainly the right ear (AD) 
with reduced hearing of AD.

His asthma seriously hampered his functioning: he could 
not perform his work as a luggage carrier at the airport 
anymore.

At nasal endoscopy, we saw grade 3 polyps on both sides 
and thick eosinophilic mucus. The patient had a grommet in 
the AD, and the left ear (AS) showed a normal aspect of the 
eardrum. CT scan showed total opacification of the sinuses. 
Spirometry results show FVC = 4,29 L(113,44%); FEV1 = 2,63 L 
(87,86%); FEV1%M = 61%. Biomarkers tested showed exhaled 
NO 58ppb (increased), blood eosinophils 0.87 × 109/L 
(increased) and a total IgE of 55 kU/L.

Because of the dominant lower airway problems, the 
patient was started on reslizumab 250 mg, intravenously 
once per month. In the months after the start of therapy, his 
lower airway symptoms significantly improved: he could go 
back to work again and his asthma seemed well controlled. At 
the 3-month follow-up visit spirometry showed the following 
results: FVC = 4,70 L(124,93%); FEV1 = 3,39 L(113,99%); FEV1% 
M = 72% and FeNO 44ppb (slightly increased), blood eosino
phils 0.05 × 109/L.

However, the effects on the upper airways were moderate: 
his sense of smell was variably bad and he still had symptoms 
of Eustachian tube dysfunction. Nasal endoscopy showed 
grade 1 left-sided NPS and grade 3 right-sided NPS, otoscopic 
findings were comparable to baseline.

Treatment was continued and his asthma control was 
excellent; however, CRSwNP symptoms remained bothersome. 
After 2 years of treatment with reslizumab, his asthma control 
remained excellent, but the upper airways were deteriorating 
with increasing symptoms: thick sticky mucus, no smell, and 
pressure on ears AD>AS. At the clinic visit, we saw grade 2 left 
NPS and grade 3 right NPS at nasal endoscopy, with bilateral 
thick clear mucus. Otoscopy showed an otitis media with 
effusion of the AD (grommet had extruded). After discussion 
with the team, we decided to switch to dupilumab 300 mg/2  
wk. At the first visit, 1 month after start of the treatment, the 
patient reported a significant improvement of the upper air
way problems: his sense of smell was coming back and he had 
less pressure on the ears. His asthma was still excellently 
controlled. Nasal endoscopy showed grade 0 left NPS (no 
polyps) and grade 1 right NPS. Otoscopy showed AD 
as retracted tympanic membrane, with an aerated middle 
ear. AS was normal.

After 6 months of treatment, his asthma control remained 
excellent without any work impairment and without exacer
bations. In addition, he was able to exercise vigorously. Also, 
his upper airway symptoms strongly improved with improved 
sense of smell, but infrequent mild pressure on AD persisted. 
Nasal endoscopy showed minimal polyps on the right side 
(NPS grade 1) and none on the left (NPS grade 0). Sniffin’s 
Sticks-12 (olfactory) identification test (SSIT-12: 0–12; 0–6 
anosmia, 7–10 hyposmia, 11–12 normosmia) was 6, indicating 
borderline anosmia. Spirometry results showed FVC = 5,11 L 
(137,71%); FEV1 = 3,59 L(123,10%); FEV1%M = 70%. Otoscopy 
showed an unaltered retracted tympanic membrane AD and 
no abnormalities in AS. We decided to reduce the dose of 
dupilumab to 300 mg/4 wks. At a recent visit one year after 
the start of treatment with dupilumab and now 6 months on 
a dose of 300 mg/4 weeks, he has excellent control of both 
upper and lower airways. His only remaining complaint is 
infrequent aural pressure in AD, without conductive hearing 
loss. Nasal endoscopy showed grade 0 NPS on both sides, and 
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SSIT remained 6. Otoscopy showed a retracted eardrum on the 
right side, AS normal. The patient indicated that he could 
perceive all odors during the olfaction identification test, 
which he was unable to do previously, but he continued to 
have trouble identifying them. We advised him on smell train
ing. In the end, we decided to further lengthen the dupilumab 
dosing interval to 300 mg/6 weeks. The patient is continuing 
on this dose and has well-controlled CRSwNP and asthma.

4.2. Case 2

The second case is a 57-year-old woman who received long- 
term oral prednisolone, latest dose 10 mg per day, because 
of type 2 late onset asthma, CRSwNP and EOM. She had had 
FESS twice, most recently in 2015. In 2017, she started 
treatment with mepolizumab, on which she could reduce 
the prednisolone to 5 mg every other day. Her asthma 
improved significantly, she slept much better and had less 
exercise intolerance. However, the CRSwNP and EOM did 
not improve, but actually deteriorated when the predniso
lone was reduced. Because of the bilateral grade 3 polyps, 
a revision sinus surgery was performed in 2018. Stopping 
the prednisolone treatment was not possible and she had 
a few pulmonary exacerbations because of which the pre
dnisolone was increased again. FeNO showed a result of 
52ppb, during treatment with mepolizumab 100 mg/4  
weeks subcutaneously and 5 mg of prednisolone. Mid 
2019, she switched biologic treatment to reslizumab 
because of the impossibility to stop prednisolone. At that 
time, the FeNO was 52ppb, while under mepolizumab treat
ment and 5 mg of prednisolone. Mid 2020 she was seen 
again, with no sense of smell, bad hearing, grade 3 NPS 
polyps bilaterally and otitis media with effusion (OME) in 
both ears. At the end of 2020, the patient started dupilu
mab 300 mg/2 wk sc. Within 1 month of treatment, she 
experienced significant improvement of both upper and 
lower airways, and at 6 months, her nasal polyps had totally 
disappeared, but OME remained bilaterally. Also, it was not 
possible to reduce the prednisolone to less than 5 mg daily 
and she kept having significant blood eosinophilia and 
increasing lower airway symptoms. A new analysis of vascu
litis syndromes was performed which was negative. Because 
of prednisolone dependency and high blood eosinophils 
(>2 × 109/L) it was decided to switch the patient to benra
lizumab. With benralizumab the lower airways improved, 
however, within 6 months she had grade 3 NPS bilaterally 
and an EOM with a middle ear polyp on one side. Her 
hearing was significantly impaired. It was decided to com
bine dupilumab with benralizumab in June 2022. With this 
combination of two biologics, upper and lower airways 
improved and became sufficiently controlled. Prednisolone 
could finally be phased out and stopped altogether. On 
nasal endoscopy, polyps proved to have disappeared bilat
erally, without edema and eosinophilic secretions, and oto
scopy showed aerated middle ears without granulation of 
the tympanic membrane. Unfortunately, until now, the 
sense of smell has not returned.

5. Discussion

This paper describes a proportionally very small group of 
patients that has combined issues of upper and lower type 2 
inflammatory airway disease and does not do well on the first 
biologic treatment given. We must emphasize that this is 
a small minority of less than 5% of the patients treated with 
a biologic in our centers. Most patients do well on the mono
therapy of first choice.

The very small group described above either achieves 
insufficient control of upper and/or lower airways/ears (usually 
when treated with anti-IL5), or significant side-effects/hyper- 
eosinophilia (usually when treated with dupilumab).

For these patients, a careful multidisciplinary approach is 
mandatory to find the most suitable biologic, or, seldomly, 
decide upon a combination of biologics.

Although direct comparative trials are missing, a systematic 
review and network meta-analysis ranked dupilumab highest 
in the most relevant outcomes, such as symptoms, nasal polyp 
score, and olfaction [16]. In a real-life setting, dupilumab has 
been shown to be effective in the large majority of patients 
fulfilling the EPOS2020 criteria [7,8]. For severe asthma, on the 
other hand, the comparative efficacy and safety of the biolo
gics currently approved are less clear. A Bayesian network 
meta-analysis on effect parameters as exacerbation rates, pre
bronchodilator FEV1, the Asthma Control Questionnaire, and 
serious adverse events in individuals with eosinophilic asthma 
of eight randomized clinical trials (n = 6461) showed minimal 
differences in the efficacy and safety of mepolizumab, benra
lizumab, and dupilumab [17]. An algorithm on the assessment 
and treatment in asthma was developed by integrating clinical 
characteristics, biomarkers, and coexisting conditions in order 
to choose the appropriate initial biologic therapy.

In a recent paper, Pavord et al. suggested to start with 
dupilumab when patients with severe asthma have CRSwNP 
and eosinophils are between 150 and 1500 [13]. In patients 
with very high eosinophilia (>1500) an evaluation of 
a potential vasculitis (EGPA) has to be performed. In patients 
with very low eosinophils, FeNO (>25 ppb) can be helpful to 
decide which biologic will be the best treatment [13].

However, very few of the currently clinically applicable 
biomarkers seem to be able to predict what is the best choice 
in a certain patient. Also, in this paper, we were not able to 
find such predictive biomarkers.

A number of things can be learned from this paper. In 
general, it seems ineffective to switch to a second anti-IL5 
treatment if the first one is not successful. Only two patients 
out of 15 patients that switched from one anti-IL5 treatment 
to another got controlled. Most patients that failed omalizu
mab and/or an anti-IL-5 treatment are well controlled on 
dupilumab, and we therefore suggest to use dupilumab as 
first choice when switching biologic agents. A few patients 
needed treatment with two biologics for different reasons. In 
our experience so far, this could be done safely. The limited 
literature on double biologic treatment in asthma also showed 
safety [18], but is hampered by short duration of follow-up 
and the mostly retrospective nature of the studies. To the best 
of our knowledge, no papers have been published on the 
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topic of simultaneous biologic therapy in CRSwNP. When 
switching to dupilumab from an anti-IL5 treatment, it is 
advised to start directly with the dupilumab and use the 
window of low eosinophils created by the anti-IL5 treatment 
to reduce the chance of having issues with hyper-eosinophilia.

An intrinsic weakness of this paper is that the introduction of 
biologics has not been simultaneous, both for the indications of 
severe asthma and CRSwNP, and for the different agents within 
these indications. Therefore, experience in asthma has been 
longest with omalizumab, then with anti-IL5 treatment, and 
only very recently experience could be obtained with dupilu
mab. For CRSwNP, almost the opposite has occurred, with first 
the introduction of dupilumab, then omalizumab and only 
recently mepolizumab (the other two anti-IL5 agents are not 
yet registered for treatment of CRSwNP).

Although a significant percentage of the patients discussed 
in this paper participated in prospective real-life registries, 
some patients already started with biologic treatment before 
these registries came about. In those patients, detailed clinical 
data were often not available.

Also, the registries of the three centers participating in this 
analysis are not identical. As a consequence, some data were 
not available for all patients, in particular hampering the 
analysis of biomarkers.

For now, biologics are a paradigm shift for the group of 
patients with type 2 inflammation-induced diseases in the 
upper and lower airways and middle ears. The international 
guidelines from EAACI, EPOS, and GINA propose recommen
dations for selecting the most effective biological for a certain 
patient, including clinical characteristics, biomarkers, and co- 
morbidities. We have learned from this analysis that in a very 
small group, a combination of two biologics may be necessary 
to achieve optimal control of disease.

6. Expert opinion

Biological treatment of patients with severe CRSwNP and asthma 
failing to achieve control with the first biologic warrants a multi- 
disciplinary evaluation. Choosing the right biologic for these 
patients can be challenging and at the moment it is often 
a matter of trial and error. When switching from anti-IL5 to 
dupilumab the dupilumab treatment can best be started directly 
after the anti-IL5 treatment to prevent hyper-eosinophilia.

The majority of the patients with CRSwNP and/or asthma 
that are treated with a biologic do well. However, choosing 
the best biologic treatment for a certain patients can be 
a challenge. Direct comparisons of biologics are missing in 
both CRSwNP and in asthma.

For a long time, asthma treatment was centered around the 
reduction of eosinophils. In CRSwNP the good effect of dupi
lumab and the hallmark study of Tanya Laidlaw showing 
complete depletion of tissue eosinophils in CRSwNP by dex
pramipexole without any effect on symptoms and signs of 
CRSwNP pointed to the potentially more limited role of eosi
nophils. Recent Bayesian network meta-analysis show compar
able results for all evaluated biologics in severe eosinophilic 
asthma [16] and superiority of dupilumab over the other two 
available biologics in the treatment of severe CRSwNP [13].

For this reason, some authors advise to choose dupilumab 
whenever there is comorbidity of CRSwNP in patients with 
severe asthma and blood eosinophils between 150 and 1500 
[12]. Whether this advice can be generalized to all patients or 
that certain subgroups do equally well or even better on anti- 
IL5 or anti-IgE treatment has to be determined. In this group 
of patients that were not controlled with their first choice, half 
of the patients were ultimately controlled on dupilumab.

Choices have been influenced by the appearance of biolo
gics on the market, the preferences of health care profes
sionals and insurance companies.

For asthma, omalizumab has been available for the treat
ment of allergic asthma since 2005. The first anti-IL5 treatment 
was approved in 2015 (mepolizumab) and others followed. 
Dupilumab was only approved in 2019. For CRSwNP, the 
order of availability is almost reversed with dupilumab being 
the first approved biologic in 2019, omalizumab in 2020 and 
mepolizumab in 2021. For that reason and because of the fear 
of severe eosinophilia (as a potential side effect of dupilumab 
treatment) health care professionals treating severe asthma 
heavily relied on anti-IL5 treatment. Indeed, dupilumab 
seems to be the biologic with most adverse events, mainly 
hyper-eosinophilia which can be difficult to treat in a minority 
of patients. This can be a reason to switch to or combine with 
an anti-IL5 treatment.

The available data until now seem to point to the advice to 
start with dupilumab in patients with severe asthma and 
eosinophils between 150 and 1500. However, further relevant 
biomarkers for optimal precision medicine are lacking and in 
the near future, we anticipate there will be a small, but difficult 
group who need to switch biologics or even combine them.

Studies evaluating precision medicine and relevant biomar
kers are needed to improve our care that is now too often 
based on trial and error.

In our opinion, the evaluation of biologic efficacy should 
cover both the upper and lower airways. It is, for example, not 
sufficient to be satisfied when a patient has attained comple
tely controlled asthma, but still has no sense of smell and 
a completely blocked nose. Nor can we accept insufficiently 
controlled asthma when the upper airways are doing well. In 
such cases, a multidisciplinary approach is advised to estimate 
the chances of a successful switch. As described, patient num
bers will be small, but it seems that switching can be per
formed safely if under close monitoring. Again, the evaluation 
following such a switch should cover both the upper and 
lower airways. In the rare case that a patient cannot achieve 
disease control in both areas with a single biologic, double 
treatment could be considered. In our opinion, this is an 
important reason for referral to a tertiary care center with 
a wide experience in biological treatment.
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