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Purpose: Benralizumab effectively reduces severe eosinophilic asthma (SEA) exacerbations in patients with a wide range of baseline 
blood eosinophil count (BEC). Patients included in real-world studies are often characterized by high mean/median BEC, while 
patients with BEC close to 300 cells/mm3 are poorly represented. This post hoc analysis from the Italian study ANANKE aims to 
define the clinical features and corroborate the efficacy of benralizumab in real world in the BEC 300–450 cells/mm3 subset of 
patients.
Patients and Methods: Post hoc analysis of the Italian, multicenter, observational, retrospective real-life study ANANKE 
(NCT04272463). Baseline clinical and laboratory characteristics were collected in the 12 months prior to benralizumab treatment 
and presented for a BEC 300–450 cells/mm3 subgroup of patients. Change over time of BEC, annualized exacerbation rate (AER), 
asthma control (ACT), lung function and oral corticosteroid (OCS) use at 16, 24 and 48 weeks after benralizumab introduction were 
collected.
Results: A total of 164 patients were analyzed, 34 of whom with a BEC of 300–450 cells/mm3. This subgroup was more likely to be 
female (64.7%), with lower rates of severe exacerbations at baseline when compared to the total population (0.69 vs 1.01). After 48 
weeks of benralizumab treatment, the BEC 300–450 subset showed similar reductions in AER (−94.8% vs −92.2%) and OCS use 
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(median dose reduction of 100% in both groups), as well as improvement in ACT score (median scores 22.5 vs 22) and lung function 
(pre-BD FEV1: +200 mL vs +300 mL) when compared to the total population. No discontinuations for safety reasons were registered.
Conclusion: At baseline, apart from lower severe exacerbation rate, the BEC 300–450 cells/mm3 subset of patients is comparable to 
the total population prescribed with benralizumab. In this real-life study, benralizumab is as effective in BEC 300–450 patients as in 
the total population.
Keywords: severe eosinophilic asthma, blood eosinophil count, benralizumab, observational, real-world evidence, real-life

Introduction
Severe asthma (SA) is a serious chronic inflammatory condition associated with poor clinical outcomes which affects 5% 
to 10% of the total asthma population.1,2 About half of patients with severe asthma have an underlying eosinophilic 
phenotype3 which correlates with increased disease severity and exacerbation frequency as well as decreased lung 
function and symptom control.4–6 To control symptoms and prevent exacerbations of severe eosinophilic asthma (SEA), 
management often results in oral corticosteroid (OCS) use which can become excessive. In this scenario, not only chronic 
but also intermittent use of OCS has been associated with increased risk of developing severe adverse events and 
systemic conditions.7–11

A broadly accepted therapeutic alternative to OCS is represented by the treatment with biologic therapies. There are 
two monoclonal antibodies (mAb) (mepolizumab and reslizumab) approved for the treatment of SEA which target 
interleukin-5 (IL-5).12 Benralizumab represents an alternative therapeutic option, as it is the only mAb which targets the 
IL-5 receptor alpha (IL-5Rα) and ensures the near-complete depletion of eosinophils in blood and peripheral tissues, 
thanks to its unique Ab-dependent cell-mediated cytotoxicity (ADCC) mechanism of action.13 Benralizumab has been 
demonstrated to be highly effective in decreasing exacerbation frequency and improving asthma control in patients with 
a baseline blood eosinophil count (BEC) starting from 300 cells/mm3.14–16 More recently, the PONENTE study high
lighted how the treatment with benralizumab successfully eliminated the use of OCS, with a parallel reduction in 
exacerbation frequency, in the majority of patients recruited, independently of BEC at baseline.17

Despite the body of data available confirming the efficacy of benralizumab in SEA patients with different ranges of 
BEC, several published Italian real-world evidence (RWE) studies included patients treated with benralizumab who were 
characterized by a high baseline BEC. Specifically, patients were often characterized by a mean or median value greater 
than 700 cells/mm3,18–22 with a minimum BEC equal or greater than 300 cells/mm3 required to be eligible for 
benralizumab treatment in Italy. As evident from those studies, patients with BEC close to 300 cells/mm3 have been 
poorly represented, hence the need to corroborate benralizumab real-world efficacy in this specific subset of 
patients.18–22

The ANANKE study (NCT0427246323,24) is a large observational, Italian multicenter, retrospective cohort study 
including 205 patients with SEA. In this study, patients showed a baseline median BEC of 580 cells/mm24 indicating 
a consistent presence of patients with BEC close to 300 cells/mm3. Thus, a post hoc analysis was conducted to describe 
the clinical characteristics and the effectiveness of benralizumab (exacerbation rate, asthma control, lung function 
parameters, reduction of OCS dosage) in the subset of patients having a BEC of 300–450 cells/mm3 and compare 
them to the total population. Of note, this post hoc analysis was conducted with data obtained from patients treated with 
benralizumab for 48 weeks.

Materials and Methods
Study Design
The ANANKE study design has been fully described elsewhere.24 In summary, ANANKE is an Italian multicenter, 
observational, retrospective study (ClinicalTrials.gov Identifier: NCT04272463) which included SEA patients who had 
started benralizumab as per clinical practice or within the Italian Sampling Program, activated following benralizumab 
approval in January 2018 and before reimbursement. Enrolment took place in an 8-month period between 
December 2019 and July 2020 in 21 Italian sites. Data collection regarded a period of at least 12 months of baseline 
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features before benralizumab introduction into therapy and a follow-up of 48 weeks after benralizumab introduction. The 
study was performed following the regulation and guidelines of good medical practice in Italy.

Study Population
The subsequent inclusion criteria were considered for the inclusion of patients in the study:

1. Adult patients (age at least 18 years) at the start of benralizumab treatment within the sampling program or per 
clinical practice (“index date”).

2. Patients with severe eosinophilic asthma requiring a stable treatment of high doses of inhaled corticosteroids and 
a long-acting β2agonist ± additional asthma controller (according to a clinician’s judgment).

3. Patients who started benralizumab and received at least one injection at least 3 months before enrollment, either 
within the sampling program or as per routine clinical practice.

4. Patients who signed the informed consent and privacy form during the enrollment visit.
5. Patients with hospital medical charts available from the start of benralizumab treatment within the sampling 

program or per clinical practice (“index date”).

The following exclusion criteria were considered:

1. Patients who, during the observation period, received benralizumab during a clinical experimental trial.
2. Patients who, during the observation period, participated in studies imposing a specific patient management 

strategy that does not correspond to the site’s normal clinical practice.

Patients with BEC 300–450 cells/mm3 were considered as a separate group and compared to the total population in study. 
The BEC range between 300 and 450 cells/mm3 was chosen as already used elsewhere to identify a specific BEC patient 
cohort.16

Outcomes and Variables
Data were collected from hospital medical charts according to clinical practice and entered the electronic case report 
form (eCRF) for patients who signed the informed consent and the privacy form.

The primary endpoint was to describe the clinical features of the total population and the population with BEC 300– 
450 cells/mm3 recorded at the index date (defined as the start date of benralizumab treatment). Data collection started 12 
months before the index date. Demographics (age, sex, body mass index [BMI], comorbidities and smoking status), 
features of asthma (age at diagnosis and duration), laboratory results (BEC and total serum immunoglobulin E [IgE]), 
presence of atopy (defined as a positive skin prick test for a perennial allergen), lung function parameters, asthma control 
(defined by Asthma Control Test [ACT]), OCS use and dosage, annualized exacerbation rates (AER) for any exacerba
tion (defined as a physician-diagnosed clinically relevant asthma exacerbation), and severe exacerbation (defined as 
worsening of asthma that leads to one of the following: 1) use of systemic corticosteroids for 3 days or more or 
a temporary increase in a stable, background dosage of oral corticosteroids; 2) an emergency department or urgent care 
visit [<24 h] due to asthma that required systemic corticosteroids; or 3) an inpatient admission to hospital [≥24 h] due to 
asthma) were registered.

The secondary endpoint was the description of outcomes in the group of patients with BEC 300–450 cells/mm3 and in 
the total population during benralizumab treatment between the index date and 48 weeks, with specifics at baseline, 16, 
24 and 48 weeks (when available) of the following parameters:

1. Change over time of BEC.
2. AER for any exacerbation and severe exacerbations during benralizumab treatment.
3. Change over time of ACT.
4. Change over time of forced expiratory volume in the first second (FEV1).
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5. Change over time of OCS use and dosage.
6. Benralizumab discontinuation and reasons for discontinuation.

Statistical Analysis
Full statistical analysis specifics were described in the full manuscript.24 In brief, the analyses were descriptive only, 
using mean, standard deviation (SD), median, interquartile range (IQR), range and absolute and relative frequencies, 
when appropriate. In particular, median and IQR were preferred over mean (SD) in case of high variability in data 
distribution. No formal hypotheses were prespecified. The analyses were performed using SAS software v9.4 (SAS 
Institute, Cary, NC, USA).

Results
Baseline Characteristics are Similar Between the BEC 300–450 Subset and the Total 
Population
A total of 218 SEA patients were enrolled between December 2019 and July 2020 from 21 Italian centers in the 
ANANKE study; among these, 169 patients were considered eligible for the analysis at 48 weeks. The reasons for the 
exclusion of non-eligible patients were as follows: benralizumab treatment was not started at least 3 months before 
enrollment, informed consent and/or amendment form was not signed, incomplete data entry and lack of attendance at 
the 48-week visit. A total of 164 patients who had a valid baseline value for BEC completed 48 weeks of treatment 
with benralizumab (median duration of treatment with benralizumab: 10.9 [IQR 7.4–14.9] months). Within this 
population, a post hoc analysis was conducted comparing the subset of patients showing a BEC between 300 and 
450 cells/mm3 (median 400 [IQR 350–440], N=34) to the entire population (median 575 [IQR 415–848], N=164). In 
Table 1, the demographics and clinical characteristics of the two groups at index date are reported. In general, the total 
population and the BEC 300–450 subset had similar age (mean 56.5 ± 12.6 years vs 56.1 ± 13.0 years), age at 
diagnosis of asthma (mean 38.9 ± 16.1 years vs 39.1 ± 15.4 years), duration of asthma (median 13.4 [IQR 8.0–24.9] 
years vs 12.4 [IQR 8.0–24.0] years) and presence of atopy (N, 67/164 [40.9%] vs N, 13/34 [38.2%]), with a trend 
towards increased serum IgE levels in the total population (236 IU/mL [IQR 73.3–545] vs 138 [67–362] in the BEC 
300–450 subset). Females were slightly more frequent among the BEC 300–450 subset (N=22/34 [64.7%] vs N=101/ 
164 [55.8%] in the total population). Although patients with low and normal BMI were equally distributed in the two 
groups (N=57/164 [34.7%] in the total population vs N=11/34 [32.3%] in the BEC 300–450 subset), overweight 
patients prevailed in the BEC 300–450 subset (N=17/34 [50.0%] vs N=65/164 [39.6%] in the total population) and 
obese patients were slightly more frequent in the total population (N=27/164 [16.5%] vs N= 4/34 [11.8%] in the BEC 
300–450 subset).

Lung function was similar between the two groups at index date, with identical mean absolute values in pre- 
bronchodilator FEV1 (pre-BD FEV1) (1.9 L), post-bronchodilator FEV1 (post-BD FEV1) (2.1 L) and pre-BD FEV1 

/FCV ratio (0.7). The groups also had comparable ACT median scores (14 [IQR 12–18] in the total population vs 15 
[IQR 12–17] in the BEC 300–450 subset), indicating the same degree of uncontrolled asthma. Interestingly, the 
annualized exacerbation rate (AER) (any kind) was similar between the two groups (3.87 [N=157] in the total 
population vs 3.66 [N=32] in the BEC 300–450 subset) but the severe AER was greater in the total population (1.01 
[N=157] vs 0.69 [N=32] in the BEC 300–450 subset). The OCS usage was comparable between the two groups (N=43/ 
164 [26.2%] in the overall population vs N=8/34 [23.5%] in the BEC 300–450 subset), with a median dosage 
(expressed in prednisone equivalent) of 10 mg/day (IQR 5–25) in the total population and 5 mg/day [IQR 5–25] in 
the BEC 300–450 subset (mean OCS dosages: 13 mg/day ± 9 in the total population, 13.2 mg/day ± 11.1 in the BEC 
300–450 subset).

Table 2 shows the comorbidities diagnosed at the index date and their prevalence in the two groups. Overall, any 
relevant or asthma-related comorbidities were equally represented, including current or past nasal polyposis (N=89/164 
[54.3%] in the total population vs N=19/34 [55.9%]), and OCS-related conditions (N=17/34 [50%] in the BEC 300–450 
subset vs N=60/164 [40.2%] in the total population).
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Benralizumab Induced a Rapid and Complete Depletion of Eosinophils Independently 
of BEC
Patients in both groups showed a complete depletion of blood eosinophils, which was independent of the BEC and was 
detected as soon as 16 weeks after starting the treatment with benralizumab (median: 0 cells/mm3 [IQR 0–0]) and 
persisted until 48 weeks (median: 0 cells/mm3 [IQR 0–0]).

Benralizumab Was Equally Effective in Reducing Exacerbations in Both BEC 300-450 
Subset and Total Population
Treatment with benralizumab reduced exacerbations in both the total population and the BEC 300–450 subset. 
Specifically, any AER was reduced by 92.2% (from 3.87 to 0.3) and 94.8% (from 3.66 to 0.19) in the total population 

Table 1 Demographics, Clinical and Laboratory Features of the Patient Population

Characteristics at Index Date Total Population 
(N=164)

BEC 300–450 
(N=34)

Female (%) Number (percentage) 101 (55.8%) 22 (64.7%)

Age (years) Mean (SD) 56.5 (12.6) 56.1 (13.0)

Age at diagnosis of asthma (years) Mean (SD) 38.9 (16.1) 39.1 (15.4)

Duration of asthma (years) (N=203) Median (IQR) 13.4 (8.0–24.9) 12.4 (8.0–24.0)

Blood eosinophil count (cells/mm3) Median (IQR) 575 (415–848) 400 (350–440)

Total serum IgE (IU/mL) (N=95, 19) Median (IQR) 236 (73.3–545) 138 (67–362)

Atopy (%) Number (percentage) 67 (40.9%) 13 (38.2%)

BMI Class, number 

(percentage)

Under/Normal 57 (34.7%) 11 (32.3%)
Overweight 65 (39.6%) 17 (50.0%)

Obese 27 (16.5%) 4 (11.8%)

Data unknown 15 (9.1%) 2 (5.9%)

Smoking status Class, number 

(percentage)

Non-smoker 106 (64.6%) 25 (73.5%)
Previous smoker 44 (26.8%) 7 (20.6%)

Current smoker 6 (3.7%) 0 (0.0%)

Data unknown 8 (4.9%) 2 (5.9%)

Pre-bronchodilator FEV1 (liters) (N=124, 25) Mean (SD) 1.9 (0.8) 1.9 (0.9)

Pre-bronchodilator FEV1 (% predicted) (N=127, 25) Mean (SD) 70.0 (20.9) 73.4 (25.2)

Post-bronchodilator FEV1 (liters) (N=79, 17) Mean (SD) 2.1 (0.8) 2.1 (0.9)

Post-bronchodilator FEV1 (% predicted) (N=77, 16) Mean (SD) 77.3 (21.7) 75.1 (25.9)

Pre-bronchodilator FVC (liters) (N=118, 23) Mean (SD) 2.9 (1.0) 2.8 (1.0)

Pre-bronchodilator FEV1/FVC (ratio) (N=118, 23) Mean (SD) 0.7 (0.2) 0.7 (0.2)

ACT score (N=115, 25) Median (IQR) 14 (12–18) 15 (12–17)

OCS use Number (percentage) 43 (26.2%) 8 (23.5%)

OCS dose at index date (N=39, 7) Median (IQR) 10 (5–25) 5 (5–25)

Annualized exacerbation rate (N=157, 32) 3.87 3.66

Annualized severe exacerbation rate (N=157, 32) 1.01 0.69

Abbreviations: BEC, blood eosinophil count, measured in cells/mm3; BMI, body mass index; FEV1, forced expiratory volume in the first second; FVC, forced vital capacity; 
ACT, asthma control test; OCS, oral corticosteroids; SD, standard deviation; IQR, interquartile range (25%–75%).
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and the BEC 300–450 subset, respectively (Figure 1A). Similarly, the severe AER dropped by 90.1% (from 1.01 to 0.1) 
in the total population and 94.2% (from 0.69 to 0.04) in the BEC 300–450 subset (Figure 1B). The percentage of patients 
who did not experience any kind of exacerbations at 48 weeks was also similar between the two groups (N=105/135 
[77.8%] in the total population vs N=23/28 [82.1%] in the BEC 300–450 subset).

Benralizumab Improved Asthma Control in Both BEC 300–450 Subset and Total 
Population
Consistently with the reduction of exacerbations, the treatment with benralizumab improved asthma control in both 
the total population and the BEC 300–450 subset, as indicated by the ACT score measured at index date, 16, 24 and 
48 weeks. As shown in Figure 1C, the ACT score progressively increased over time in both groups, reaching median 
values of 22 (IQR 20–24) in the total population and 22.5 (IQR 20–24.5) in the BEC 300–450 subset. The 
percentage of patients who achieved an ACT score ≥20, indicative of a well-controlled asthma, at 48 weeks were 
83.3% (N=75/90) and 85% (N=17/20) in the total population and the BEC 300–450 subset, respectively. And, 76.3% 
patients (N=61/80) in the total population and 83.3% (N=15/18) patients in the BEC 300–450 subset reached the 
minimum importance difference (MID).

Table 2 List and Percentage of Comorbidities Within the Study Population

Total Population (N=164) BEC 300–450 (N=34)

≥1 relevant comorbidity 144 (87.8%) 30 (88.2%)

≥1 current asthma-related condition 90 (54.9%) 18 (52.9%)

Nasal polyposis 89 (54.3%) 19 (55.9%)

GERD 40 (24.4%) 9 (26.5%)

Allergic conjunctivitis 24 (14.6%) 4 (11.8%)

Allergic rhinitis 36 (22%) 6 (17.6%)

≥1 current OCS-related condition 60 (40.2%) 17 (50%)

Hypertension 41 (25%) 6 (17.6%)

Osteoporosis 20 (12.2%) 7 (20.6%)

Cataracts 11 (6.7%) 5 (14.7%)

Anxiety/Depression 7 (4.2%) 4 (11.7%)

Type 2 diabetes mellitus 9 (5.5%) 2 (5.9%)

Obstructive sleep apnea 8 (4.9%) 3 (8.8%)

Cardiovascular disease 7 (4.3%) 3 (8.8%)

≥1 other ongoing comorbidities 28 (17.1%) 7 (20.6%)

Thyroid disorders 8 (4.9%) 2 (5.9%)

Bronchiectasis 6 (3.7%) 2 (5.9%)

Abbreviations: GERD, gastroesophageal reflux disease; OCS, oral corticosteroids; BEC, blood eosinophil count, mea
sured in cells/mm3.
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Benralizumab Increased Pre-BD FEV1 in Both BEC 300–450 Subset and Total 
Population
Records on lung function parameters were limited, with an insufficient number of patients within the BEC 300–450 
subset having data available at all time points. Therefore, the analysis was conducted only on pre-BD FEV1 using the 
values obtained from the most representative time points (index date and 16 weeks with N= 23 and N=15, respectively, in 
the BEC 300–450 subset). As shown in Figure 1D, the median pre-BD FEV1 increased from the index date to 16 weeks 
in both groups, from 1.8 (IQR 1.3–2.4) to 2.1 (IQR 1.5–2.9) in the total population and from 1.7 (IQR 1.1–2.4) to 1.9 
(IQR 1.3–2.6) in the BEC 300–450 subset. Specifically, pre-BD FEV1 improved by +300 mL and +200 mL in the total 
population and BEC 300–450 subset, respectively. Such improvement was maintained over time until 48 weeks in the 
total population.

Benralizumab Eliminated OCS Usage in Both BEC 300–450 Subset and Total 
Population
At 48 weeks, data on OCS usage was available for 29 patients out of 43 OCS users in the total population and for 5 
patients out of 8 OCS users in the BEC 300–450 subset. In both populations, the steroid-sparing efficacy of benralizumab 
was confirmed. Sixteen patients (55.2%) in the total population and 5 patients (100%) in the BEC 300–450 subset 
eliminated OCS usage (Table 3), with a median OCS dosage change from 10 mg/day (IQR 5–22.5) to 0 mg/day (IQR 0– 
5) in the total population and from 5 mg/day (IQR 5–25) to 0 mg/day (IQR 0−0) in the BEC 300–450 subset (Figure 2). 
Notably, the OCS dosage reduction was never lower than 100%, meaning that patients who could reduce OCS dosage 
could completely eliminate their usage.

Figure 1 Annualized exacerbation rates (AER) of any severity (A) and for severe exacerbations (B) during benralizumab treatment in severe eosinophilic asthma (SEA) 
patients with BEC 300–450 cells/mm3 and in the total population (N=157 at baseline, N=135 at 48 weeks in the total population; N=32 at baseline, N=28 at 48 weeks in the 
BEC 300–450 subset); (C) Asthma control test (ACT) improvement at different timepoints in total population and BEC 300–450 subset; (D) Pre-BD FEV1 (pre- 
bronchodilator forced expiratory volume in the first second) change over time in total population and BEC 300–450 subgroup.
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Discontinuation and Safety
Patients who permanently discontinued the treatment with benralizumab at the end of observation were 6 out of 140 
(4.3%) in the total population and 3 out of 28 (10.7%) in the BEC 300–450 subset. The reasons for discontinuation were 
lack of efficacy (N=3 in the total population and N=2 in the BEC 300–450 subset), patient decision (N=1 in the total 
population), unknown (N=1 in the total population) and other (N=1 in the total population and N=1 in the BEC 300–450 
subset).

Discussion
This post hoc analysis of the Italian real-world study ANANKE24 highlighted the clinical features of 164 SEA patients in 
treatment with benralizumab for 48 weeks with a focus on patients with BEC 300–450 cells/mm3 and confirmed the 
efficacy and safety of benralizumab in this setting of patients. The specific range of BEC between 300 and 450 cells/mm3 

was already used to identify a cohort of patients by FitzGerald et al, who conducted a pooled analysis of the SIROCCO 
and CALIMA Phase 3 studies to evaluate benralizumab effectiveness in patients stratified by BEC.16 In this analysis, 
benralizumab resulted to be effective in both the BEC cohorts of patients with BEC 300–450 cells/mm3 and BEC ≥450 
cells/mm3; however, a trend towards a greater efficacy in association with greater BEC was noticed.16

Figure 2 Oral corticosteroids (OCS) sparing effect of benralizumab in severe eosinophilic asthma (SEA) patients with BEC 300–450 cells/mm3 and in the total population. 
The dose is reported in milligrams of prednisone-equivalent.

Table 3 OCS Reduction at End of Observation in the Patient Population

Variable Total Population (N=29) BEC 300–450 (N=5)

Reduction from baseline (%)

100 16 (55.2%) 5 (100%)

≥90 16 (55.2%) 5 (100%)

≥75 16 (55.2%) 5 (100%)

≥25 16 (55.2%) 5 (100%)

Any reduction 16 (55.2%) 5 (100%)

No reduction 13 (44.8%) 0 (0%)

Abbreviations: BEC, blood eosinophil count, measured in cells/mm3; OCS, oral corticosteroids.
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In this study, the baseline clinical features of the BEC 300–450 subset were comparable with the characteristics 
shown by the total population. No substantial differences regarding age, age at onset of asthma, presence of atopy, nasal 
polyps prevalence, lung function and asthma control were found, although a slight prevalence of female sex and some 
differences in BMI were observed. Importantly, the percentage of patients treated with OCS was also similar between the 
groups, with the median value of OCS dosage in the BEC 300–450 subset resulting smaller when compared to the total 
population, indicating that the lower BEC in the 300–450 subset is not to be considered a consequence of a greater use of 
OCS. Interestingly, despite showing a similar rate of any AER in the previous year, the severe AER was lower in the 
BEC 300–450 subset when compared to the total population.

In keeping with our data, asthma control has been previously reported to be similar across different eosinophil 
cohorts, with a higher risk of severe exacerbations in patients with higher BEC.25,26 Previous works have also highlighted 
an association between lung function and BEC, both in terms of FEV1 decline27,28 and persistent airway obstruction,29 

while in our study, the BEC 300–450 subset and the total population had analogous baseline lung function parameters. 
Similarly, Menzella et al reported comparable predicted pre-BDFEV1 values in patients with BEC with less or more than 
500 cells/mm3, but worse values in the >500 cells/mm3 when FEV1 in liters was taken into consideration.30

The efficacy of benralizumab in the BEC 300–450 subset was confirmed and resulted to be consistent with the 
total population. As a result of benralizumab mechanism of action,13 eosinophil depletion was achieved in all patients 
irrespective of eosinophil count. More than 90% reduction in any and severe AER was reached after 48 weeks of 
treatment, with 77.8% and 82.1% of exacerbation-free patients in the total population and BEC 300–450 subset, 
respectively. Of note, these results are in agreement with the long-term data obtained from the MELTEMI study, 
where 87% of the patients did not have any exacerbation during the fifth year of treatment with benralizumab.31

The change in the ACT score obtained from the BEC 300–450 subset and the total population indicated a similar, 
progressive improvement in asthma control. In addition, benralizumab also resulted to be highly effective in 
improving lung function and reducing OCS use, although data regarding these two parameters were limited. Both 
the BEC 300–450 subset and the total population had a substantial increase in the pre-BD FEV1 after 16 weeks of 
treatment, with an improvement superior to what observed in previous studies.30 The FEV1 increase shown by the 
total population (300 mL) was greater when compared to the BEC 300–450 subset (200 mL) although it is not 
possible to exclude a further improvement of FEV1 in the BEC 300–450 subset during the following weeks of 
treatment. Although the number of patients receiving OCS was low, the OCS-sparing effect of benralizumab was 
reaffirmed, as OCS use was eliminated in 100% patients in the BEC 300–450 subset and in the majority of patients in 
the total population, with a reduction of OCS median dose reaching 0 mg/day prednisone equivalent in both groups.

The data obtained in this study confirm the efficacy of benralizumab in SEA patients with BEC starting from 300 
cells/mm3 and largely agree with data obtained from other RWE studies. In particular, Miralles López et al recently 
confirmed the efficacy of benralizumab in reducing exacerbation and eliminating the use of OCS in patients having 
eosinophils ≥300 cells/mm3 regardless of BEC stratification.32 A slightly greater reduction in exacerbations was seen 
in patients with BEC higher than 400 cells/mm3 when compared with patients showing BEC between 300 and 400 
cells/mm3 in the Benralizumab Patient Access Programme (BPAP) study.33 With regard to lung function, benralizu
mab was found to be more effective in improving FEV1 in patients with BEC greater than 500 cells/mm3, in line with 
the results from this post hoc analysis.30 Potential differences between the results of this and other studies could be 
due to discrepancies in the number of patients enrolled as well as the baseline characteristics shown by the BEC 
cohorts in the various RWE.

The study presents some limitations, some of which are already discussed above. The retrospective nature of the 
study, the low number of OCS-using patients in the BEC 300–450 subset, and the absence of a comparator arm may be 
limiting, as well as missing lung function data at 24 and 48 weeks’ follow-up in the BEC 300–450 cells/mm3 subset. 
Moreover, the observational and retrospective nature of the ANANKE study did not allow to make any formal statistical 
hypotheses and the results are descriptive only.24 However, even though specific treatment recommendation could not 
be made based on this post hoc analysis, we are confident that this real-world experience is representative of the 
population being treated with benralizumab, and we believe it might be informative for the daily clinical practice of 
physicians.34
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Conclusions
This post hoc analysis conducted from the data collected in the ANANKE RWE study confirms that the baseline 
characteristics presented in the BEC 300–450 subset and the total population are comparable. Importantly, the efficacy of 
benralizumab in improving clinical outcomes is also analogous between the BEC 300–450 subset and the total 
population. Those data suggest that the BEC 300–450 subset is a fair representation of the total population treated 
with benralizumab in a real-life setting, hence SEA patients having a BEC starting from 300 cells/mm3 should benefit 
from benralizumab treatment as much as patients with higher BEC.
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