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Abstract: Eosinophils are key therapeutic targets in severe asthma as they accumulate in tissues, resulting in 
local damage through the release of toxic mediators. Benralizumab is a monoclonal antibody with a direct anti-
eosinophilic activity that has proved significant clinical efficacy in patients with severe eosinophilic asthma, 
and its use in real-life went well beyond what we had expected from the pivotal trials, especially in the 
reduction of asthma exacerbations and oral steroids usage. Benralizumab induces eosinophil apoptosis due to 
a mechanism of antibody-dependent cell-mediated cytotoxicity by natural killer (NK) cells. Within this review, 
we will discuss benralizumab pharmacological and pharmacokinetic aspects in the treatment of severe asthma, 
with an emphasis on the novel immunological effects of benralizumab on NK cells. Overall, these findings 
account for the clinical efficacy and safety profile of benralizuamb, previously described in patients with an 
eosinophilic phenotype of the disease.  

Keywords: benralizumab 
 

1. Introduction 

Severe asthma (SA) affects approximately 10% of individuals with asthma [1] and is 
characterized by persistent symptoms and frequent exacerbations despite adherence to maximum 
doses of treatment according to step 5 GINA guidelines [2,3]. Over the last 20 years, the availability 
of IgG for therapeutic use in severe asthma has changed the lives of many people, giving clinicians 
and patients the possibility to achieve good disease control with limited side effects and paving the 
way for new composite clinical outcomes, such as clinical remission. 

According to the ISAR Registry, the majority of patients with severe asthma diagnosis, nearly 
80% of these patients, are classified as having an eosinophilic phenotype [4]. Severe eosinophilic 
asthma (SEA) refers to a subgroup of severe asthma patients characterized by high levels of blood 
and/or sputum eosinophils [5]; thus, the management of patients affected by SEA often involves 
targeted therapies, such as monoclonal antibodies (mAbs) that specifically tackle eosinophils or type 
2 mediators involved in the activation and recruitment of these immune cells, to reduce airway 
inflammation and improve asthma control [6].  

Benralizumab is a mAb targeting IL-5Rα on eosinophils, basophils, mast cells and other cells [7]. 
Its effectiveness in SEA is well established, reducing asthma exacerbations and oral corticosteroid 
(OCS) use and improving lung function, asthma control and quality of life [8,9]. Benralizumab 
induces eosinophil apoptosis through an antibody-dependent cell-mediated cytotoxicity (ADCC) 
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mechanism mediated by natural killer (NK) cells and macrophages, significantly reducing peripheral 
eosinophils [10,11]. The SIROCCO [12] and CALIMA [13] trials demonstrated that benralizumab 
significantly reduced exacerbation rates and improved lung function in severe uncontrolled asthma 
with eosinophilic features, while the ZONDA [14] study established that this anti-IL-5Rα monoclonal 
antibody reduced oral corticosteroid use and exacerbations. Moreover thelong-term trials – BORA 
and MELTEMI [15,16] reinforced benralizumab safety and efficacy over 2 and 5 years, respectively. 
Recent clinical advances as well as the availability of new therapeutic options, require the scientific 
community to have a more comprehensive approach when considering the management of severe 
asthma. In light of this, biomarkers are taking on an increasingly pivotal role when evaluating the 
patient’s endo-phenotype, trying to understand the real weight of different cells and/or cytokines in 
the immune response of the different patients [16,17]. This approach accounts for the choice of the 
biological drug that could better tackle the real driver of inflammation, standing for a personalized 
clinical evaluation and treatment decision [19]. On this path toward precision medicine, the 
pharmacology of the different biological treatments becomes the essential key for choosing the right 
drug for the right patient [19]. 

This review aims to dive deeper into pharmacological and pharmacokinetic aspects of 
benralizumab in the treatment of severe asthma, which accounts for its clinical efficacy and safety 
profile, previously described in patients with an eosinophilic phenotype of the disease.  

1.1. The Use of Monoclonal Antibodies for Therapeutic Purposes: Distribution Mechanisms and Related 
Factors 

In the treatment of SA, monoclonal antibodies (mAbs) are currently the most appropriate 
treatment option [6]. They target different pathways in airway inflammation; therefore, it is 
important to thoroughly understand their mechanisms of action. Structurally, they represent 
monoclonal immunoglobulins belonging to the IgG isotype, produced by a single clone of cells or cell 
line, consisting of identical antibody molecules able to recognize and bind a single target. They will 
be following referred to as therapeutic IgGs. Therapeutic IgGs, to date, approved and commercialized 
for SA, are categorized as humanized or human based on the production process by which they are 
genetically engineered and, therefore, their final structure (Figure 1) [20]. 

 

Figure 1. Monoclonal Antibodies. A) IgG monoclonal antibody structure; B) Different types of 
monoclonal antibodies. Fab: Fragment antibody-binding region; Fc: Fragment crystallizable region; 
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VL: variable light chain; CL: constant light chain; VH: variable heavy chain; CH: constant heavy chain; 
CDRs: Complementary determining regions. 

Therapeutic IgGs play a crucial role in modulating immune responses. Thus, they are 
extensively used for treating a wide range of diseases to reach their target tissues and exert their 
therapeutic effects; immunoglobulins employ three distinct distribution mechanisms. The first 
mechanism involves passive diffusion, which is influenced by the size and chemical-physical 
properties of the molecules. It contributes to IgGs distribution, especially in smaller tissues, but is not 
the primary mechanism [21]. The second mechanism, called convection, plays a crucial role; it 
consists of the transition of fluid from the vascular bed to tissue extracellular space and lymphatic 
compartment. This process is driven by the blood–tissue hydrostatic gradient, which relies on the 
pressure difference between blood vessels and surrounding tissues [21]. The key structures 
accounting for this process are the endothelial fenestrations (EF), dynamic pores structures located 
throughout the blood vessel walls that can undergo contraction and relaxation, thus influencing 
convection. These fenestrations may differ in size across various tissues. For example, in organs, such 
as the bone marrow, blood vessels have relatively large fenestrations, typically around 100 nm in 
diameter; as a result, IgGs can easily pass through these fenestrations and enter the surrounding 
tissue [22]. However, in smaller blood vessels or those with tighter endothelial junctions, such as 
those found in the blood-brain barrier, the fenestrations are much smaller or even absent. In these 
cases, the IgGs crossing through convection is more restricted [22]. The third mechanism, 
transcytosis, plays a significant role in  IgGs transportation, particularly in small blood vessels 
characterized by reduced EF (as illustrated in Figure 2). Transcytosis consists of a stepwise process, 
starting with the drug binding with FcRn receptors located on the endothelial cells’ surface. This 
interaction leads to drug-receptor complex internalization and microvesicle formation within the 
endothelial intracellular space. The stability of the FcRn–IgG bond within these microvesicles is pH-
dependent [23]. Transcytosis carries out multiple functions: it facilitates IgGs recycling, thereby 
extending their half-life in circulation, which typically ranges from 15 to 25 days. Additionally, 
transcytosis enables IgGs to transition from the vascular stream directly to the tissue’s extracellular 
fluids. This mechanism is essential for ensuring IgGs’ effective delivery to target tissues and sites of 
action, contributing to their therapeutic efficacy in a wide range of disease conditions [21–23].  

 
Figure 2. Convection distribution flow. Source: Source: Ryman et al. 2017 [22]. Reproduced from 
Wiley under a Creative Commons (CC BY-NC-ND 4.0) licence. 

The total amount of IgG keeps a steady equilibrium, across various compartments, including 
vascular and interstitial spaces. This balance does not impact the volume of distribution (Vd), 
calculated as the dose (mg) divided by the plasma concentration (mg/l) and thus referred to as 
“apparent”. Consequently, the Vd remains relatively constant at 5–6 l, suggesting that distribution 
beyond the plasma compartment cannot be justified solely based on this parameter (Figure 3) [21,22]. 
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Figure 3. IgG’s recycling and transcytosis process. FcRn: Neonatal Fc receptor; Source: 
Source: Ryman et al. 2017 [22]. Reproduced from Wiley under a Creative Commons (CC 
BY-NC-ND 4.0) licence. 

Endothelial permeability is another aspect to be considered in Igs distributions; its increase is 
often associated with inflammation [24], a hallmark of chronic inflammatory disorders, such as severe 
asthma and EGPA [25]. Of note, recent data suggests the vascular endothelium works not only as a 
physical barrier but also as a functional immunological organ, able to produce cytokines and 
chemokines and to respond to antigens in a FcER-dependent manner [24]. Additionally, cytokines, 

such as IL-4, may trigger an upregulation of Fcε receptors (FcERI and FcERII) on endothelial cells. 
Overall, these mechanisms might potentially worsen Th2-driven inflammatory responses, leading to 
compromised endothelial integrity and increased permeability [24]. 

1.2. Mechanism of Action of Therapeutic IgGs for Severe Asthma 

The IgGs currently studied, approved, and commercialized for treating SA have distinct 
mechanisms of action, targeting different molecular pathways.  

Omalizumab, the first approved for allergic asthma, acts by blocking both free and bound IgE, 
reducing the presence of FcεRI receptors on basophils and dendritic cells, and competing with 
basophil receptors to deactivate IgE bound to them [26]. Dupilumab targets the type 1 IL-4 receptor 
and the type 2 IL-4/IL-13 receptor, thereby inhibiting signaling triggered by IL-4 and IL-13, which are 
key players in orchestrating allergic and inflammatory type 2 responses [27]. Mepolizumab binds 
serum IL-5, a fundamental cytokine for the development, activation, and survival of eosinophils, 
preventing its interaction with the IL-5α receptor [28]. Tezepelumab targets thymic stromal 
lymphopoietin (TSLP), an alarmin produced by bronchial epithelium in response to a wide range of 
triggers [29,30]. This pivotal epithelial alarmin can also be produced by other immune cells, such as 
dendritic cells, fibroblasts, basophils and mast cells, in the presence of IgE, IL-4, IL-13 and TNF-α 
[31]. Once released, TSLP is able to interact with this receptor expressed on different cells, not only 
the above-mentioned, but also lymphocytes, eosinophils, nerves, smooth muscle cells and platelets, 
modulating the allergic and inflammatory process T2 and Th1 up-stream/Th17 [30]. It modulates the 
type 2 allergic and inflammatory processes by interacting with receptors located on lymphocytes, 
eosinophils, nerves, smooth muscle cells, and platelets [32]. 
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1.3. Benralizumab in Severe Asthma: Mechanism of Action and Kinetics 

1.3.1. Mechanism of Action  

Benralizumab is a direct anti-eosinophilic mAb binding the chain of IL-5 receptors, capable of 
markedly reducing these cells by inducing antibody-dependent cell-mediated cytotoxicity (ADCC) 
by natural killer (NK) cells [10]. Benralizumab shows a low dissociation constant (Kd) value of 11 
pM. Of note, the smaller the Kd, the more tightly bound the ligand is, so we can state a very high 
affinity between benralizumab and the IL-5Rα. The benralizumab afucosylated portion significantly 
enhances its binding affinity to the FcγRIII receptor on NK cells, making it around 1,000-times more 
effective than non-afucosylated immunoglobulins. This increased affinity induces cell killing via 
ADCC and enhances annexin V expression, a marker of apoptosis [33]. The expression of the IL-5Rα 
receptor is not limited to eosinophils but also extends to other innate and adaptive immune system 
cells, including CD45+ eosinophil precursors, basophils, and potentially also innate lymphoid cells-2 
(ILC-2) [34]). Recent studies have, in fact, demonstrated significant reductions in IL-5+ ILC2 levels in 
both peripheral blood and sputum, as well as a decrease in CD125 (IL-5R)+ILC2 levels in peripheral 
blood following treatment with benralizumab [34]. Of note, benralizumab targeting the IL-5α 
receptor also prevents the IL-5/IL-5R interaction, thus interfering with the functions of these 
cytokines on its target cells [7].  

Additionally, benralizumab can induce eosinophil death also through macrophage activation, 
and specifically, involving either the direct uptake of eosinophils by macrophage 
phagocytosis/efferocytosis (antibody-dependent cellular phagocytosis, ADCP) or the release of TNF-
that has a direct cytotoxic effect on eosinophils, leading to eosinophil apoptosis linking to the 
TNFR1 expressed on eosinophil surface [11].  

This complex and unique mechanism of action and pharmacodynamics leads to a profound 
reduction in eosinophils in both peripheral blood and bronchial tissue [34]. These findings 
corroborate data from Nair et al. [35], that confirms benralizumab efficacy in reducing tissue 
eosinophilia, also in those patients with more than 20% eosinophils in sputum (Figures 4 and 5) [34].  

 
Figure 4. Intra- and extra-cellular volume of distribution. 
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Figure 5. Potential ADCC process on different cells expressing IL5Rα. IL5Rα: Interleukin 5 receptor 
α. 

he science of eosinophils has been changing in the last years; eosinophils’ heterogeneity is 
emerging, and the presence of homeostatic tissue-resident eosinophils (rEos) in the lung parenchyma 
has been described [36]. Under inflammatory conditions, an additional cell subphenotype is present, 
called inflammatory eosinophil (iEos) [37]. In humans, the percentage of eosinophils showing an 
inflammatory phenotype directly correlated with asthma severity and the treatment with anti-IL-5 
reduced the percentage of circulating iEos to a similar extent as observed in healthy individuals [38]. 
Furthermore, it has been observed that in SEA patients with nasal polyps, the proportion of iEos 
increases when moving from the blood into the nasal polyp tissue [37]. More recently, a study 
analyzed the effect of mepolizumab on eosinophils in sputum in a pediatric population with severe 
asthma, demonstrating that exacerbating patients had a statistically higher percentage of iEos 
compared to those without exacerbations, despite treatment with mepolizumab [39]. The analysis of 
circulating iEos is not feasible with benralizumab since eosinophil count in peripheral blood is 
virtually zero in patients undergoing treatment. However, the evaluation of the impact of anti-
eosinophilic strategies on tissue iEos would represent a very interesting field of research in the future.  

1.3.2. Kinetics of Benralizumab 

Benralizumab is approved for the treatment of SA with a dose regimen of 30 mg for three 
administrations every 4 weeks (loading phase), followed by subsequent administrations of 30 mg 
every 8 weeks (maintenance phase) [40]. This loading dosage facilitates rapid tissue penetration, 
which, together with the fast mechanism of ADCC, results in a significant and quick reduction of 
eosinophilia. Steady-state concentration is an important pharmacokinetic parameter describing a 
dynamic equilibrium in which drug concentrations consistently stay within therapeutic limits for a 
long, potentially indefinite time. By the third to fourth administration, benralizumab achieves an 
initial steady state, with a mean circulating concentration of approximately 2 µg/ml. Subsequently, 
after an added 4–5 half-lives, between the fifth and sixth drug administration, the drug reaches the 
second and definitive steady-state, with a mean concentration of approximately 1 µg/ml, overcoming 
the 90% effective concentrations (EC90%) threshold, representing 90% of the maximal 
pharmacological effect. Simulated data show a corresponding 60% reduction in exacerbations and 
clinical remission achievement at one year at this concentration level [41]. Notably, the SIROCCO  
study confirms a consistent efficacy plateau for annualized exacerbation rate reduction with the 30 
mg dosage administered once every 8 weeks (Q8W) [41]. Analysis of real-world evidence studies 
confirms the effectiveness of benralizumab, reinforcing its prolonged beneficial effects, with the 
potential for even greater exacerbation reduction over time, as evidenced by the ORBE [42,43] and 
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ANANKE study [44]. These pharmacokinetic-related findings also emphasize the importance of 
assessing benralizumab efficacy beyond a 6-month treatment period.  

It is interesting to speculate about the presence of “soluble” proteins, such as alpha receptors for 
IL-5 [45,46], and whether they may be able to reduce the availability of benralizumab, negatively 
impacting its efficacy; therefore, it can be hypothesized that the potential interaction between 
benralizumab and soluble IL-5R may not activate ADCC since it does not involve cell interaction, 
resulting in weak activity (decoy receptor). However, available data on the massive eosinophils 
depletion described above, suggests that the interaction with soluble IL-5R is irrelevant both 
pharmacokinetically and clinically. 

Another potential factor that might alter benralizumab kinetics is the development of anti-drug 
antibodies (ADAs), with particular attention to neutralizing and persistent ones, as happens for other 
mAbs [47,48]. In fact, such therapeutics run the risk of being recognized as foreign by a host immune 
system, leading to ADA development. Taking into account that the dosage is one of the drug-related 
factors influencing the immunogenicity [48], a reduction in drug dosing after the first three 
administrations of benralizumab, according to its therapeutic schedule,  is a condition that might 
increase the risk for ADA development [47]. Data from the MELTEMI study, which extends 
benralizumab safety observation up to 5 years, indicate that in the 8-week arm, the percentage of 
neutralizing and persistent ADAs is 5–6%, confirming a low clinical impact [16]. 

1.4. A Potential third Mechanism of Action of Benralizumab? 

Recently, Dagher et al. showed that the benralizumab interaction with isolated eosinophils from 
healthy individuals in the presence of NK cells triggers NK cell activation, marked by an increase in 
CD137+ clusters, and boosts the release of Granzyme B and IFN-γ. Hence, this suggests a third 
mechanism of action of benralizumab [11]. In support of this last evidence, another study examined 
patients with SEA treated with benralizumab for 6 months; the results have shown a reduction in the 
proportion of immature NK cells and an increase in mature, activated NK cells able to induce 
eosinophil apoptosis, together with higher levels of IFN-γ production and expression of CD137 on 
the surface of NK cells [49]. These findings echo those of Dagher et al. in healthy subjects, suggesting 
that benralizumab may induce a shift in NK cell phenotype from immature to activated and cytotoxic. 
Notably, most treated patients were not on oral corticosteroid maintenance therapy [49], data not 
shown). Additionally, the increased activation of NK cells was associated with improved lung 
function (FEV1) and reduced use of oral corticosteroids during the 6 months of treatment [50]. Further 
research is needed to determine the impact of the modulation regarding the direct effect of 
benralizumab administration or the reduction of OCS dose or, eventually, the contribution of both 
factors. The efficacy of benralizumab in reducing exacerbations, improving lung function, and 
reducing the need for OCS in patients with SEA has been profoundly demonstrated. Real-world 
evidence further supports this treatment effect, demonstrating that over 90% of patients are able to 
achieve long-term OCS sparing while maintaining optimal asthma control in eosinophilic-driven SA 
patients [50]. The reduction in OCS use due to benralizumab treatment in patients with SEA could 
have beneficial effects on NK cell function because OCS therapy is known to alter the abundance and 
phenotype of NK cells, potentially compromising their activity [51,52]. Considering that NK cells are 
involved in immunosurveillance against viruses and that viral infections in SA patients further 
diminish the cytokine-releasing capacity and apoptotic ability of NK cells [51], the benralizumab-
induced functional recovery of NK cells [11,49] may positively implicate enhanced immune 
protection against viruses, mitigating the risk of viral infections and of asthma exacerbations [53,55]. 

1.5. Looking over the Fence: New Insights on Benralizumab Activity 

Few data is available concerning the impact on adaptive immunity during biologic treatment in 
patients with SA. Still, standing the complexity of SA pathogenesis which involves virtually all 
immunological cell subsets, it is expectable that biologics could somehow induce substantial 
modifications on adaptive cells expression and activity. A recent paper by Bergantini et al. explored 
blood T cell subsets in a small population of SA patients at baseline and throughout two years of 
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treatment with mepolizumab or benralizumab, aiming to detect drug-specific modifications of T cell 
subsets (including effector and regulatory cells) and exploring their potential correlation with clinical 
features [50]. Interestingly, anti-IL5 treatment was associated to a substantial rebalancing of T cell 
subsets, leading to a normalization of T-reg expression and activity similar ot non-asthmatic subjects: 
mepolizumab and benralizumab showed quite similar effects on this regard, even though some 
differences were reported concerning the timing of induction; on the other hand, significant 
differences were reported on immune-checkpoint (IC) expression on CD4 and CD8 cells. The clinical 
significance of this finding is still unclear: however, the Authors also observed a significant 
correlation between PD-1 expression on T-reg cells and the modifications of clinical scores (such as 
ACT), suggesting how the broad immunological effects of benralizumab may significantly influence 
also the therapeutic response in clinical terms.  

Another unexplored research area regards the potential impact of biologic drugs on cell 
metabolism and molecular patterns of protein expression: a paper by Vantaggiato et al. applied a 
proteomic approach to investigate this specific issue in a cohort of patients treated with mepolizumab 
and benralizumab for a total of six months [56]. Again, blocking IL-5 pathway led not only to a 
significant improvement of clinical and respiratory functional outcomes but also to a reliable re-
balancing of proteomic features in SA patients, which after 6 months of treatment showed a protein 
expression profile substantially similar to healthy controls: in particular, it appears that biologic 
therapy was able to counteract oxidative stress through a empowerment of proteins expression with 
antioxidative properties, such as ceruloplasmin, transthyretin or apolipoproteins A and C. 
Intriguingly, the authors depicted also some drug-specific pathways that managed to discriminate a 
differential effect between mepolizumab and benralizumab: however, the clinical implications of 
these findings are still to be clarified.  

1.6. Benralizumab and Oral Corticosteroids Sparing Effect: As the Mechanism of Action Entails a Clinical 
Advantage 

The efficacy of benralizumab in reducing exacerbations, improving lung function, and reducing 
the need for OCS in patients with SEA has been profoundly demonstrated. Real-world evidence 
further supports this treatment effect, demonstrating that over 60% of patients are able to achieve 
long-term OCS sparing while maintaining optimal asthma control in eosinophilic-driven SA patients 
[51].  

From a kinetic perspective, corticosteroids, characterized by specific chemical and physical 
properties, are able to distribute intracellularly within tissues. This process varies depending on their 
cyclopentanoperhydrophenanthrene derivatives’ characteristics. The distribution of corticosteroids 
is typically large (Vd ≥30L), resulting in a significantly longer biological half-life compared to its 
plasma half-life (18–36 hours vs 2–3 hours for prednisone SmPC). Considering this aspect is crucial 
to optimize adrenal gland function recovery when planning OCS reduction. Corticosteroids exert 
their pharmacodynamic effects both systemically, within the bloodstream, and locally within tissue 
[57]. sThis occurs primarily through genomic immunosuppressive mechanisms involving processes, 
such as transactivation and transrepression pathways. The potential of IgG therapy, and in particular 
benralizumab, to reduce or even eliminate the need for corticosteroid use in SEA and other 
conditions, such as EGPA, has become a pivotal expression of this biologic treatment effectiveness. 
However, it is worth acknowledging there are differences in patient characteristics and study 
methodologies across different trials, including the duration of follow-up periods, which can impact 
the possibility of assessing for a direct comparison. Considering what was previously discussed, it is 
important to highlight that patients in the benralizumab pivotal ZONDA study seem to have a more 
severe asthma disease or at least more OCS dependent [58]. This is evidenced by different clinical 
characteristics, such as higher maintenance OCS intake (sum of control plus treatment arm) 
compared to other biologic treatments (SIRUS and VENTURE studies), as well as a higher percentage 
of comorbid nasal polyps patients (SIRIUS study) [58]. 

Benralizumab treatment in patients with SEA, associated with a reduction in OCS use, could 
have beneficial effects on NK cell function. OCS therapy is known to alter the abundance and 
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phenotype of NK cells, potentially compromising their activity. Moreover, viral infections in SA 
patients further diminish NK cell activation due to their cytokine-releasing capacity and apoptotic 
ability [59]. Benralizumab’s ability to strongly suppress the eosinophilic inflammation thanks to the 
NK cell function restoring potential independently from the OCS use and OCS sparing effect could 
offer a comprehensive approach to the treatment of SA and its associated immune dysregulation [50]. 
The NK cell reactivation could contribute to improving immune system activity and potentially 
mitigate the risk of infections and other adverse events associated with OCS use [64-66]. 

1.7. Concluding and Innovative Remarks 

The available data so far clearly show that reducing eosinophils, the main driver of inflammation 
and tissue damage in SA accounts for clinical benefits to these patients without increasing the risk of 
adverse events associated with their near-total elimination [16,34]. An eosinophil and a non-
eosinophil-dependent mechanism of action could be hypothesized, although further investigations 
are required. Benralizumab is able to directly reduce tissue levels of eosinophils via multiple 
mechanisms, and additionally, it is potentially able to modulate the innate immune response, leading 
to its restoration [11,49]. The rehabilitation of NK cells may also positively implicate enhanced 
protection against infections and/or cancer [61]. All these immunological aspects, as well as its PK, 
can explain the clinical success of this mAb, as highlighted by several clinical key indicators of 
efficacy, such as the high proportion of patients achieving clinical remission up to 3 years [43,50] –
the control of these patients even in cases of failure of previous biologic treatment [9,63]; the 
magnitude of its OCS-sparing effect that can often lead to complete oral steroid elimination in severe 
eosinophilic patients, while maintaining or even improving disease control [14,44]. In other words, 
the complex and unique multiple modes of actions of benralizuamb and its PK features, seem to be 
the milestone on which the effectiveness of benralizumab is founded.  
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Abbreviations 

ADCC Antibody-dependent cell-mediated cytotoxicity 
ADCP Antibody-dependent cellular phagocytosis 
AER Annual exacerbation rate 
CDC Complement-dependent cytotoxicity 
EC 90% 90% effective concentrations 
EGPA Eosinophilic granulomatosis with polyangiitis 
IgG IgG antibody 
IL; ILC2; NK Interleukin; innate type 2 lymphoid cells; natural killer 
Q4W/Q8W Every 4 weeks/every 8 weeks 
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S.S. Steady state 
Th T-helper lymphocyte 
Vd Distribution volume 
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