Supplementary material
Supplementary information regarding Material&Methods section:
Because the primary objective of the study was to analyse time-to-relapse in populations comparable with respect to peripheral blood eosinophil count, several patient groups were excluded. Patients who initiated biologic therapy before January 1, 2018, were excluded because omalizumab was the only biologic available during that period. Dupilumab - and tezepelumab - treated patients were also excluded owing to insufficient follow-up duration, as more  than 95% had been treated for less than three years. Additional exclusion criteria included treatment discontinuation due to patient preference and baseline peripheral blood eosinophilia exceeding 5 G/L. The secondary endpoint was to identify clinical and biological factors associated with treatment persistence in comparable groups of patients. These analyses included only patients with baseline peripheral blood eosinophil counts between 0.15 and 0.40 G/L. Patients with eosinophil counts below 0.15 G/L were excluded because they were not eligible for anti-IL-5 therapies and therefore could not be meaningfully compared across biologic treatment groups. Patients with eosinophil counts above 0.40 G/L were also excluded because only two omalizumab-treated patients fulfilled this criterion, precluding meaningful comparison with the anti-IL-5 groups. Owing to the limited availability of total IgE measurements and the low prevalence of allergic asthma among patients treated with anti-IL-5 therapies, analyses based on total IgE were not performed. Variables with p<0.1 in the multivariate  univariate analysis of the overall study population were entered into the multivariable models; as the baseline blood eosinophil count were statistically linked to the decision about the drug allocation, it was not included into the models.

Supplementary information regarding Results section:
Univariate analyses
In the omalizumab group chronic maintenance OCS therapy at baseline (HR= 1.047; 95% CI 1.006-1.090; p= 0.025), and a history of asthma-related emergency department visits (HR=2.504; 95%CI 1.115-5.626) were associated with shorter treatment persistence (Supplementary Table 3). In the mepolizumab group, higher baseline FEV1% was associated with longer treatment persistence (HR=0.968; 95%CI 0.942-0.994; p=0.018) (Supplementary Table 4). In the benralizumab group higher baseline BMI (HR=0.909; 95%CI 0.846-0.977; p=0.009) and absence of previous asthma-related life-threatening event (HR=0.377; 95%CI 0.166-0.856; p=0.020) were associated with longer treatment persistence, whereas higher baseline ACQ score was associated with shorter treatment persistence (HR=1.611; 95%CI 1.106-2.347; p=0.013) (Supplementary Table 5).
Multivariate analysis
Severe asthma duration, baseline ACQ, life-threatening astma-related event and mAb used were used to calculate Cox models for time-to-relapse in patients stratified according to baseline blood eosinophil counts (0.15-0.40 G/L and >0.40 G/L). There was no independent factor influenceing time-to-relapse in among patients with baseline blood eosinophil counts of  0.15–0.40 G/L (Supplementary Table 6). In patients with baseline peripheral eosinophil counts >0.40 G/L higher baseline ACQ score (HR=1.61; 95%CI 1.113-2.337; multivariate p=0.12;) was associated with shorter treatment persistence, whereas absence of a previous asthma-related life-threatening event (HR=0.37; 95%CI 0.169-0.807; p=0.013;) and treatment with mepolizumab compared with benralizumab (HR=0.48; 95%CI 0.245-0.920; p=0.027) were associated with longer treatment persistence (Supplementary Table 7).



Supplementary Table S1. Reasons for biological treatment discontinuation (n=141 therapies ended among n=529 all analysed).
	
	omalizumab
	mepolizumab
	benralizumab
	total

	GETE below good
	3
	12
	23
	38

	Other reasons
	10
	8
	13
	31

	Treatment ineffectiveness
	15
	3
	7
	25

	Patient death
	3
	6
	12
	21

	Failure to achieve or maintain ≥ 50% reduction in exacerbation frequency
	3
	1
	8
	12

	Adverse events
	3
	0
	0
	3

	Transfer to another healthcare provider
	2
	2
	3
	7

	No improvement in ACQ score
	0
	1
	1
	2

	Planned treatment discontinuation
	1
	0
	0
	1

	No improvement in MiniAQLQ score
	0
	1
	0
	1

	Total
	40
	34
	67
	141




Supplementary Table S2. Post-hoc pairwise comparisons for variables with significant overall differences in Table 1.
Abbreviations: EOS – baseline blood eosinophil count; tIgE – baseline total IgE. 

	Post-hoc p values
	Omalizumab
	Mepolizumab
	Benralizumab

	
	EOS [G/L]

	Omalizumab
	-
	<0.001
	<0.001

	Mepolizumab
	<0.001
	-
	1.000

	Benralizumab
	<0.001
	1.000
	-

	
	tIgE [IU/mL]

	Omalizumab
	-
	1.000
	0.002

	Mepolizumab
	1.000
	-
	0.029

	Benralizumab
	0.002
	0.029
	-

	
	Age at severe asthma diagnosis [years]

	Omalizumab
	-
	0.001
	0.001

	Mepolizumab
	0.001
	-
	1.000

	Benralizumab
	0.001
	1.000
	-

	
	Severe asthma duration [years]

	Omalizumab
	-
	0.027
	0.263

	Mepolizumab
	0.027
	-
	0.708

	Benralizumab
	0.263
	0.708
	-





Supplementary Table S3. Univariate Cox proportional hazards regression analysis of factors associated with treatment persistence in  omalizumab-treated patients.
	Variable
	Effect level
	P
	HR
	HR95%CI

	Age at severe asthma diagnosis [years]
	-
	0.704
	0.994
	0.962-1.026

	Severe asthma duration [years]
	-
	0.650
	1.006
	0.980-1.032

	AER
	-
	0.565
	1.086
	0.820-1.439

	BMI [kg/m2]
	-
	0.589
	1.023
	0.942-1.110

	tIgE [IU/mL]
	-
	0.223
	0.999
	0.998-1.001

	OCS dose
	-
	0.025
	1.047
	1.006-1.090

	ACQ
	-
	0.943
	0.984
	0.629-1.538

	FEV1%
	-
	0.150
	0.987
	0.970-1.005

	EOS [G/L]
	-
	0.537
	1.001
	0.997-1.005

	life-threatening event

	No (vs Yes)
	0.741
	0.834
	0.285-2.445

	mAb number
	1 (vs ≥2)
	NE*
	NE*
	NE*

	Emergency 

	Yes (vs No)
	0.026
	2.504
	1.115-5.626

	Baseline chronic OCS 

	No (vs Yes)
	0.753
	1.382
	0.184-10.354

	Sex

	Female (vs Male)
	0.946
	0.970
	0.402-2.341



Abbreviations: mAb – monoclonal antibody; EOS – blood eosinophil count; ACQ – Asthma Control Questionnaire; OCS – oral corticosteroids dose presented as median mg of prednisone per day in last six months; Emergency – asthma-related hospitalization within 6 months preceding baseline; chronic OCS – ongoing oral corticosteroid treatment during the 6 months preceding baseline; AER – annual asthma exacerbation rate; drug number (mAb number indicates whether the biologic was first-line (1) or subsequent (≥2) therapy); FEV1%, OCS dose, tIgE, BMI, ACQ, chronic OCS refers to their baseline values (at the qualification for mAb therapy). HR – hazard ratio; CI – confidence interval. *NE – *not estimable because of sparse events.



Supplementary Table S4. Univariate Cox proportional hazards regression analysis of factors associated with treatment persistence in  mepolizumab-treated patients.
	Variable
	Effect level
	P
	HR
	HR95%CI

	Age at severe asthma diagnosis [years]
	-
	0.412
	1.015
	0.980-1.050

	Severe asthma duration [years]
	-
	0.535
	1.010
	0.978-1.043

	AER
	-
	0.068
	1.237
	0.984-1.555

	BMI [kg/m2]
	-
	0.104
	1.076
	0.985-1.175

	tIgE [IU/mL]
	-
	0.831
	1.000
	0.999-1.001

	OCS dose
	-
	0.537
	0.973
	0.893-1.060

	ACQ
	-
	0.055
	1.711
	0.989-2.961

	FEV1%
	-
	0.018
	0.968
	0.942-0.994

	EOS [G/L]
	-
	0.142
	0.998
	0.996-1.001

	life-threatening event

	No (vs Yes)
	0.548
	0.636
	0.145-2.785

	mAb number
	1 (vs ≥2)
	0.116
	0.367
	0.105-1.283

	Emergency 

	Yes (vs No)
	NE*
	NE*
	NE*

	Baseline chronic OCS 

	No (vs Yes)
	0.496
	0.696
	0.245-1.976

	Sex

	Female (vs Male)
	0.186
	2.020
	0.713-5.726



Abbreviations: mAb – monoclonal antibody; EOS – blood eosinophil count; ACQ – Asthma Control Questionnaire; OCS – oral corticosteroids dose presented as median mg of prednisone per day in last six months; Emergency – asthma-related hospitalization within 6 months preceding baseline; chronic OCS – ongoing oral corticosteroid treatment during the 6 months preceding baseline; AER – annual asthma exacerbation rate; drug number (mAb number indicates whether the biologic was first-line (1) or subsequent (≥2) therapy); FEV1%, OCS dose, tIgE, BMI, ACQ, chronic OCS refers to their baseline values (at the qualification for mAb therapy). HR – hazard ratio; CI – confidence interval. *NE – *not estimable because of sparse events.


Supplementary Table S5. Univariate Cox proportional hazards regression analysis of factors associated with treatment persistence in  benralizumab-treated patients.
	Variable
	Effect level
	P
	HR
	HR95%CI

	Age at severe asthma diagnosis [years]
	-
	0.207
	0.985
	0.962-1.008

	Severe asthma duration [years]
	-
	0.125
	1.017
	0.995-1.040

	AER
	-
	0.433
	0.922
	0.754-1.128

	BMI [kg/m2]
	-
	0.009
	0.909
	0.846-0.977

	tIgE [IU/mL]
	-
	0.884
	1.000
	0.998-1.002

	OCS dose
	-
	0.684
	0.991
	0.951-1.033

	ACQ
	-
	0.013
	1.611
	1.106-2.347

	FEV1%
	-
	0.567
	0.994
	0.976-1.013

	EOS [G/L]
	-
	0.315
	1.000
	0.999-1.000

	life-threatening event

	No (vs Yes)
	0.020
	0.377
	0.166-0.856

	mAb number
	1 (vs ≥2)
	0.954
	1.026
	0.424-2.482

	Emergency 

	Yes (vs No)
	0.537
	0.783
	0.359-1.704

	Baseline chronic OCS 

	No (vs Yes)
	0.881
	1.057
	0.514-2.173

	Sex

	Female (vs Male)
	0.470
	0.786
	0.408-1.512



Abbreviations: mAb – monoclonal antibody; EOS – blood eosinophil count; ACQ – Asthma Control Questionnaire; OCS – oral corticosteroids dose presented as median mg of prednisone per day in last six months; Emergency – asthma-related hospitalization within 6 months preceding baseline; chronic OCS – ongoing oral corticosteroid treatment during the 6 months preceding baseline; AER – annual asthma exacerbation rate; drug number (mAb number indicates whether the biologic was first-line (1) or subsequent (≥2) therapy); FEV1%, OCS dose, tIgE, BMI, ACQ, chronic OCS refers to their baseline values (at the qualification for mAb therapy). HR – hazard ratio; CI – confidence interval. 


Supplementary Table S6. Multivariate Cox proportional hazards regression analysis of factors associated with treatment persistence in patients with baseline blood eosinophil counts of 0.15 – 0.40 G/L.
Abbreviations: EOS – baseline blood eosinophil count; ACQ – Asthma Control Questionnaire; life-threatening event – refers to any life-threatening event in patient’s medical history, related to asthma; HR – hazard ratio; CI – confidence interval.
	Variable
	Effect level
	P
	HR
	HR 95%CI

	Severe asthma duration [years]
	-
	0.252
	1.016
	0.989-1.044

	ACQ
	-
	0.155
	1.434
	0.873-2.356

	Life-threatening event
	No (vs Yes)
	0.964
	0.966
	0.220-4.243

	Biologic therapy
	Omalizumab (vs Benralizumab)
	0.310
	1.355
	0.494-3.717

	Biologic therapy
	Mepolizumab (vs Benralizumab)
	0.337
	0.632
	0.173-2.308





Supplementary Table S7. Multivariate Cox proportional hazards regression analysis of factors associated with treatment persistence in patients with baseline blood eosinophil counts > 0.40 G/L.
Abbreviations: EOS – baseline blood eosinophil count; ACQ – Asthma Control Questionnaire; life-threatening event – refers to any life-threatening event in patient’s medical history, related to asthma; HR – hazard ratio; CI – confidence interval.

	Variable
	Effect level
	P
	HR
	HR 95%CI

	Severe asthma duration [years]
	-
	0.629
	1.01
	0.983-1.028

	ACQ
	-
	0.012
	1.61
	1.113-2.337

	Life-threatening event
	No (vs Yes)
	0.013
	0.37
	0.169-0.807

	Biologic therapy
	Mepolizumab (vs Benralizumab)
	0.027
	0.48
	0.245-0.920







