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Enrollment criteria of RCTs: IgE
Inclusion
Positive skin prick test to at least one perennial aeroallergen 

likely to be encountered during the study. Total serum IgE 

levels between 30 and ≤700 IU/mL.

Requiring regular treatment with high-dose ICS (≥1000 μg/day 

beclomethasone dipropionate or equivalent) and LABA, 

aligning with GINA step 4 treatment.

FEV₁ between 40% and <80% of predicted normal, with 

ongoing asthma symptoms. FEV₁ reversibility of ≥12% from 

baseline within 30 minutes after inhaling up to 400 μg or 

nebulizing up to 5 mg of salbutamol.

Despite high-dose ICS and LABA use, at least two asthma 

exacerbations requiring systemic corticosteroids or at least one 

severe exacerbation within the past 12 months.

Severe exacerbation is defined as PEF or FEV₁ <60% of 

personal best, requiring systemic corticosteroids and leading to 

hospitalization or emergency room treatment.

Regular use of additional asthma medications for >4 weeks 

prior to randomization was allowed.

Maintenance oral corticosteroids (up to 20 mg/day) were 

permitted if the patient experienced at least one exacerbation 

while on this therapy in the previous 12 months.

Exclusion



Outcomes of RCTs: IgE



Enrollment criteria of RCTs: IL-5
Inclusion

Age between 12 and 82 years.

Clinical diagnosis of asthma by a physician.

Adults: FEV₁ < 80% of predicted value.

At least one of the following test results:
- FEV₁ reversibility > 12%.

- Positive methacholine or mannitol challenge 

(current or within the past year).

- FEV₁ variability (≥20%) over two clinic visits in the 

past 12 months.

History of ≥2 asthma exacerbations in the 

past year treated with systemic 

glucocorticoids while on ≥880 µg/day of 

fluticasone or equivalent and at least 3 

months of an additional controller.

Eosinophil count n≥150 cells/µL at 

screening or ≥300 cells/µL within the past 

year

Continuation of current asthma therapy 

allowed.

Exclusion

Smoking history ≥10 pack years or other lung 

diseases (e.g., COPD, fibrosis, cancer).

Uncontrolled systemic conditions (e.g., 

cardiovascular, liver, autoimmune).

Eosinophilic disorders, immunodeficiency, or recent 

parasitic infection.

Recent biologic/investigational drugs or allergy to 

biologics.

Pregnant/breastfeeding, medication non-adherence, 

or prior study participation. 



Outcomes of RCTs: IL-5



Enrollment criteria of RCTs: IL-4Rα
Inclusion

Age ≥12 years with physician-diagnosed 

persistent asthma for 12+ months per GINA 

2014 guidelines.

Currently on medium-to-high-dose inhaled 

glucocorticoids (≥500 μg fluticasone 

equivalent) plus up to two additional 

controllers.

Pre-bronchodilator FEV₁ ≤80% of predicted 

(≤90% for ages 12-17) and FEV₁ reversibility 

of ≥12% and 200 ml.

ACQ-5 score ≥1.5 (indicating moderate or 

greater impairment).

History of asthma worsening in the past year 

requiring hospitalization, emergency care, or 

systemic glucocorticoids for ≥3 days.

No minimum baseline eosinophil count or 

type 2 inflammation biomarker required. 

Exclusion

Significant non-asthma lung diseases, unstable 

comorbidities, recent severe infections, or elevated 

eosinophils (>1500 cells/mm³).

Recent biologics, immunosuppressants, or allergy to 

biologics; prohibited medications, recent live 

vaccines, and past bronchial thermoplasty.

Smoking history ≥10 pack-years, recent alcohol/drug 

abuse.

Non-adherence, pregnancy/breastfeeding, or 

inadequate contraception. 



Outcomes of RCTs: IL-4Rα



Enrollment criteria of RCTs: TSLP
Inclusion

12-80 years with a physician-diagnosed 

asthma for at least 12 months before 

screening.

On medium or high-dose inhaled 

glucocorticoids (≥500 µg fluticasone 

equivalent) for 12+ months before screening, 

plus an additional controller for at least 3 

months.

Pre-bronchodilator FEV₁ <80% of predicted; 

documented FEV₁ reversibility of ≥12% and 

200 ml within the past 12 months.

At least two exacerbations requiring systemic 

glucocorticoids or hospitalization within the 

last 12 months.

Biologic Treatments: Allowed if last dose 

taken over 4 months or five half-lives 

before screening. 

Exclusion

Non-asthma lung diseases or systemic diseases with 

high eosinophils

Unstable systemic conditions or recent serious 

infections

Smoking history ≥10 pack-years or substance abuse

Recent biologics, immunosuppressants, or major 

surgery

Pregnancy, study non-compliance, or prior trial 

participation



Outcomes of RCTs: TSLP
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Overview: anti-IgE



Anti-IL-5/5R: Mepolizumab



Baseline characteristics

Total Population

(N = 822)

Did Not Discontinue

Mepolizumab (n = 59

9)

Discontinued

Mepolizumab (n = 2

23)

Age, y 54.0 [13.6] 55.2 [12.9] 51.1 [14.9]

Female 521 (63) 375 (63) 146 (65)

BMI, kg/m² (n = 819) 29.0 [7.2] (n = 598) 28.7 [7.0] (n = 221) 30.1 [7.8]

Race

- Asian or Pacific islander 34 (4) 20 (3) 14 (6)

- Black 25 (3) 15 (3) 10 (4)

- White 755 (92) 559 (93) 196 (88)

- Other 7 (<1) 4 (<1) 3 (<1)

Smoking history

- Did not smoke 503 (62) 365 (61) 138 (62)

- Previous tobacco use 290 (36) 219 (37) 71 (32)

- Active tobacco use 23 (3) 11 (2) 12 (5)

Asthma duration, y (n = 801) 19.7 [15.7] (n = 587) 19.6 [15.7] (n = 214) 19.7 [15.6]

Age at asthma diagnosis, y (n = 801) 34.5 [19.4] N/A N/A

Total Populat

ion

(N = 822)

Did Not Discontinue

Mepolizumab (n = 59

9)

Discontinued

Mepolizumab (n = 2

23)

Blood eosinophil count, cells/mL (n = 614) 350 [1

.25]

(n = 449) 371 [1.24] (n = 165) 299 [1.28]

Total IgE, KU/L (n = 675) 168.6 

[1.59]

(n = 490) 169.8 [1.53] (n = 185) 165.6 [1.75]

Maintenance OCS 320 (39) 226 (38) 94 (42)

Dose, mg/d, median (Q1, Q3) (n = 297) 10.0 (

5.0, 14.7)

(n = 209) 8.1 (5.0, 10.2) (n = 88) 10.7 (7.3, 20.0)

Patients with previous omalizumab

treatment

151 (18) 100 (17) 51 (23)

Duration of omalizumab, mo 24.0 (6.0, 50.0) 24.0 (9.0, 52.5) 16.0 (5.0, 48.0)

Comorbidities

- Hay fever 405 (49) 302 (50) 103 (46)

- Chronic sinusitis 331 (40) 252 (42) 79 (35)

- Nasal polyp 323 (39) 247 (41) 76 (34)

- Gastroesophageal reflux disease 310 (38) 228 (38) 82 (37)

- Drug hypersensitivity 269 (33) 187 (31) 82 (37)



Major outcomes: REALITI-A



Anti-IL-5/5R: BENRALIZUMAB



Baseline Characteristics



Baseline disease characteristics



Outcomes

AER

mOCS

MCID

AER mOCS

BEC

FeNO

Allergy



Responder

High BEC, Frequent AE

Multivariable



Anti-IL-4Rα: Dupilumab



Study population

Enrollment Requirement: Physicians needed to

confirm to French Health authorities that patients had

severe, uncontrolled asthma (SA) with no other

treatment options

Criteria: Enrollment required evidence of poor

asthma control or severe steroid side effects

necessitating urgent intervention

Authorization: Both the French Health Authority and

Sanofi had to approve patient entry into the program

Biomarkers: Eosinophilia or elevated FeNO were not

required since Phase III RCT results were pending

Exclusion: Patients with past-year hypereosinophilia

(>1500/mm³) were excluded due to risks of

symptomatic hypereosinophilia with dupilumab

Investigator Discretion: Investigators could set visit

frequency and assessment tools based on standard

practice.



Baseline characteristics



Main outcomes

At least BEC ≥ 1500 once: 25%



Anti-TSLP: Tezepelumab



Study population

Study Setup: Five German tertiary care centers

Timeframe: Patients started tezepelumab between November 1, 

2022, and March 31, 2023; 

Inclusion: No exclusion criteria

Treatment: All patients received 210 mg Tezepelumab SQ q4weeks

Data Points: Data were collected at four time points—before any 

biologic, baseline before tezepelumab, two months after starting 

tezepelumab, and six months after starting tezepelumab. 

Outcomes measures: BARS

AE

OCS
ACT



Baseline characteristics



Baseline disease characteristics



Outcomes



Outcomes
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Omalizumab to Mepolizumab



Study population

Inclusion criteria

Patients aged ≥12 years (or ≥18 years if local regulations 

require).

Diagnosis of asthma for ≥1 year, as per National Heart, Lung, 

and Blood Institute or GINA guidelines.

Peripheral blood eosinophil count of ≥150 cells/μL at Visit 1 

or ≥300 cells/μL in the 12 months before Visit 1.

Asthma not optimally controlled with omalizumab treatment. 

Exclusion criteria

Patients who achieved optimal asthma control within the last 12 

months with omalizumab.

Patients who experienced fewer than two exacerbations while on 

omalizumab in the last year.



Baseline characteristics



Symptoms AE/BEC
A

C
Q

-5

BEC



Omalizumab to Benralizumab



Study population

Inclusion criteria

Adults with severe, uncontrolled asthma

High BEC and high-dose ICS/LABA use 

with suboptimal symptom control on 

omalizumab

High serum IgE levels (30–1500 IU/mL) 

and sensitivity to perennial aeroallergens

CRSwNP in some patients

Defined omalizumab failure as lack of 

satisfactory control after ≥12 months, with 

recurrent exacerbations or ongoing 

symptoms



Outcomes



Mepolizumab to Benralizumab



Study population

We retrospectively assessed 33 patients with SEA treated at our 
specialist centre, who were switched from mepolizumab to 
benralizumab following a sub-optimal response

Sub-optimal response

Failing to 1) ≥50% reduction in mOCS dose; 2) ≥50% reduction in 
annualized exacerbation rate (AER); 

Ongoing requirement of ≥ 7.5 mg PD/day or an AER of ≥3



Clinical outcomes



Anti-IgE/IL-5/IL-5R to Dupilumab



Study population/Baseline characteristics

Retrospective Single Center 
Study

Of 454 severe asthmatics treated 
with biologics,

38 patients (8.4%) were enrolled

Inclusion Criteria

Severe asthma-ATS/ERS

Former anti-IgE or anti-IL-5/anti-
IL-5R ≥ 3 months

Switch to dupilumab < 6 months



Pre-antibody During antibody (IgE, IL5/5R)

Clinical Characteristics



Clinical Characteristics
Pre-antibody During antibody (IgE, IL5/5R)



Switching Indication & Results



Response indication/responders
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Biologics – cost issue



Biologics – Duration/Discontinuation



Summary

RCTs vs. RWDs

Duration/Inclusion criteria

Other biologics permitted

Biologics switching

Findings from RWDs

Mostly positive over 52 weeks

Previous biologics use: can be 
candidates

Future RWDs

Cost & Dose interval
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