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BACKGROUND
Benralizumab is an eosinophil-depleting anti–interleukin-5 receptor α monoclonal 
antibody. The efficacy and safety of benralizumab in patients with eosinophilic 
esophagitis are unclear.

METHODS
In a phase 3, multicenter, double-blind, randomized, placebo-controlled trial, we 
assigned patients 12 to 65 years of age with symptomatic and histologically active 
eosinophilic esophagitis in a 1:1 ratio to receive subcutaneous benralizumab (30 mg) 
or placebo every 4 weeks. The two primary efficacy end points were histologic 
response (≤6 eosinophils per high-power field) and the change from baseline in 
the score on the Dysphagia Symptom Questionnaire (DSQ; range, 0 to 84, with 
higher scores indicating more frequent or severe dysphagia) at week 24.

RESULTS
A total of 211 patients underwent randomization: 104 were assigned to receive 
benralizumab, and 107 were assigned to receive placebo. At week 24, more patients 
had a histologic response with benralizumab than with placebo (87.4% vs. 6.5%; 
difference, 80.8 percentage points; 95% confidence interval [CI], 72.9 to 88.8; 
P<0.001). However, the change from baseline in the DSQ score did not differ sig-
nificantly between the two groups (difference in least-squares means, 3.0 points; 
95% CI, –1.4 to 7.4; P = 0.18). There was no substantial between-group difference in 
the change from baseline in the Eosinophilic Esophagitis Endoscopic Reference 
Score, which reflects endoscopic abnormalities. Adverse events were reported in 
64.1% of the patients in the benralizumab group and in 61.7% of those in the 
placebo group. No patients discontinued the trial because of adverse events.

CONCLUSIONS
In this trial involving patients 12 to 65 years of age with eosinophilic esophagitis, 
a histologic response (≤6 eosinophils per high-power field) occurred in signifi-
cantly more patients in the benralizumab group than in the placebo group. How-
ever, treatment with benralizumab did not result in fewer or less severe dysphagia 
symptoms than placebo. (Funded by AstraZeneca; MESSINA ClinicalTrials.gov num-
ber, NCT04543409.)
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Eosinophilic esophagitis is a chron-
ic disease characterized clinically by symp-
toms related to esophageal dysfunction and 

histologically by eosinophil-predominant inflam-
mation,1,2 which may progress to fibrostenotic 
disease.3 Older children and adults present with 
solid-food dysphagia and food impaction,3 sub-
stantially affecting mental health and health-
related quality of life.1-5 Eosinophils are proinflam-
matory cells that are not present in the healthy 
esophagus, yet they markedly accumulate and de-
granulate in the esophagus of patients with eo-
sinophilic esophagitis.6 Therefore, it has been 
hypothesized that eosinophils are a key patho-
genic cellular driver of eosinophilic esophagitis.1,7

Current treatments for eosinophilic esophagi-
tis include dietary elimination therapy and med-
ications such as proton-pump inhibitors (PPIs), 
swallowed topical glucocorticoids, and mono-
clonal antibodies.1,7-9 PPIs are used off-label, and 
only some patients have a histologic response.7-9 
Swallowed topical glucocorticoids have shown 
limited efficacy and are often used off-label, al-
though formulations have been approved in the 
past several years.7,8 Biologic agents that target 
inflammatory mediators, such as type 2 cyto-
kines, are currently being investigated for eo-
sinophilic esophagitis,9 and dupilumab has been 
approved in several countries for this indica-
tion.10 However, responsiveness to dupilumab is 
not universal, and symptom reduction is seen only 
with weekly doses, despite an equal reduction in 
eosinophil counts with weekly administration 
and administration every 2 weeks.10 Overall, al-
though some therapies for eosinophilic esophagitis 
exist, a substantial need for additional treatment 
options remains.

Benralizumab is an anti–interleukin-5 recep-
tor α monoclonal antibody that induces direct, 
rapid, and near-complete eosinophil depletion 
through antibody-dependent cell-mediated cyto-
toxicity.11 It is approved as an add-on maintenance 
therapy for patients 12 years of age or older with 
severe eosinophilic asthma.12 In previous studies, 
benralizumab treatment resulted in near-complete 
eosinophil depletion in the blood, bone marrow, 
and lung, stomach, and esophageal tissues,13-16 
findings that make benralizumab an attractive 
potential therapy for eosinophilic esophagitis. 
The current phase 3 trial (MESSINA) investigated 
the efficacy and safety of benralizumab in pa-
tients with eosinophilic esophagitis.

Me thods

Trial Design and Oversight

We conducted a phase 3, multicenter, double-
blind, randomized, placebo-controlled trial involv-
ing adults and adolescents with symptomatic and 
histologically active eosinophilic esophagitis. The 
trial consisted of four periods (Fig. 1A): a 2-to-8-
week run-in period, a 24-week double-blind treat-
ment period, a 28-week open-label benralizumab 
treatment period, and an optional open-label ex-
tension treatment period. Patients at select sites 
were offered participation in two additional sub-
studies (see the Supplementary Appendix, avail-
able with the full text of this article at NEJM.org): 
an early-time-point substudy (with additional as-
sessments at weeks 4 and 12) and an Endolumi-
nal Functional Lumen Imaging Probe (EndoFLIP)17 
substudy.

From September 22, 2020, to October 25, 2022, 
the MESSINA trial was conducted in 78 sites 
across 12 countries. Independent ethics commit-
tees at the trial centers or central institutional 
review boards approved the trial protocol, avail-
able at NEJM.org. The trial was conducted in 
accordance with the principles of the Declara-
tion of Helsinki and the Good Clinical Practice 
guidelines of the International Council for Har-
monisation; all the patients provided written in-
formed consent.

The trial sponsor (AstraZeneca) and the aca-
demic investigators designed the trial. Data were 
collected by clinical investigators and analyzed 
by employees of the sponsor. All the authors had 
access to the data included in the clinical trial 
report and vouch for the completeness and ac-
curacy of the data and for the fidelity of the 
trial to the protocol. All the investigators had 
confidentiality agreements with the sponsor.

Patients

Eligible patients were 12 to 65 years of age, with 
eosinophilic esophagitis diagnosed according to 
consensus guidelines1,8,9; at screening endoscopy, 
patients had at least 15 eosinophils per high-
power field in centrally read biopsy samples ob-
tained at two or more esophageal levels. Other 
medications for eosinophilic esophagitis were 
permitted, provided the patient had been receiving 
a stable dose of the medication for at least 4 weeks 
before the run-in period (≥8 weeks for PPIs) and 
met histologic and symptomatic inclusion criteria. 

A Quick Take 
is available at 
NEJM.org
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A full list of inclusion and exclusion criteria is 
provided in the Supplementary Appendix.

Interventions and Procedures

Patients were randomly assigned (in a 1:1 ratio) 
to receive subcutaneous benralizumab (30 mg) 
or placebo every 4 weeks. Randomization for 
adults was stratified according to global region 
(North America vs. the rest of the world) and the 
use or nonuse of swallowed glucocorticoids at 
baseline. Adolescents underwent randomization 
in a separate stratum. From week 24, all the 
patients were treated with unblinded subcutane-
ous benralizumab (30 mg) every 4 weeks until 
week 52 or discontinuation of the investigational 
product.

End Points

The efficacy end points (assessed at weeks 24 and 
52) are described in detail in the Supplementary 
Appendix. The two primary efficacy end points at 
week 24 were a histologic response, defined as a 
peak esophageal intraepithelial eosinophil count 
of no more than six eosinophils per high-power 
field, and the change from baseline in the daily 
score on the Dysphagia Symptom Questionnaire 
(DSQ; range, 0 to 84, with higher scores indicat-
ing more frequent or severe dysphagia).18,19 Key 
secondary end points included in a hierarchical 
plan to adjust for multiple testing were the per-

centage change from baseline in the tissue eo-
sinophil count, the change from baseline in the 
total grade and stage scores (centrally read) on 
the Eosinophilic Esophagitis Histology Scoring 
System (EoE-HSS; both scores range from 0 to 1, 
with higher scores indicating greater severity of 
histologic changes or greater extent of abnormal 
tissue, respectively20), the change from baseline 
in the centrally read Eosinophilic Esophagitis 
Endoscopic Reference Score (EREFS; range, 0 to 
9, with higher scores indicating more endoscopic 
abnormalities21), and treatment response, defined 
as a composite of histologic response and a clini-
cally meaningful (≥30%) improvement from base-
line in the DSQ score.18,19,21,22

Other secondary end points were tissue eo-
sinophil counts, dysphagia-related items captured 
by the DSQ, abdominal pain and nausea as cap-
tured by the Eosinophilic Esophagitis Daily Dys-
phagia Diary (EoE-3D),23 and the change from 
baseline in scores on the Pediatric Eosinophilic 
Esophagitis Symptom Severity Module (PEESS)24; 
the Adult Eosinophilic Esophagitis Quality-of-Life 
Questionnaire; the Short-Form 36-Item Health 
Survey, version 2; the Patient Global Impression 
of Severity (PGI-S); and the Patient Global Im-
pression of Change (PGI-C). EndoFLIP measure-
ments18 and the 94-gene Eosinophilic Esophagitis 
Diagnostic Panel25 were assessed as exploratory 
end points (see the Supplementary Appendix). 
Table S1 in the Supplementary Appendix provides 
a full list of all the end points prespecified in the 
trial protocol.

Statistical Analysis

Detailed statistical methods, including how 
missing data were handled, are provided in the 
Supplementary Appendix. Primary efficacy anal-
yses were based on the first 24 weeks and per-
formed according to the intention-to-treat prin-
ciple in the full analysis population. A composite 
estimand strategy was used for all the end 
points that were analyzed statistically. The propor-
tion of patients who had a histologic response at 
week 24 was compared between benralizumab 
and placebo with the use of Cochran–Mantel–
Haenszel testing; the number and percentage of 
patients with a histologic response were summa-
rized according to trial group. Results for treat-
ment effects are presented as differences for ease 
of interpretation, with 95% confidence intervals 

Figure 1 (facing page). Trial Design and Patient Dispo-
sition.

The trial was designed to enroll approximately 170 pa-
tients (Panel A). All the patients underwent endoscopy 
at week −8 to week −2 before randomization, week 24, 
and week 52 (dark purple arrows); patients in the early-
time-point substudy also underwent endoscopy at 
weeks 4 and 12. The final full analysis population 
(Panel B) was larger than the originally planned 170 
patients because a large number of patients were un-
dergoing screening at the time that recruitment was 
completed; these patients then became eligible for 
randomization. The data-cutoff date occurred when all 
the patients had completed the 24-week double-blind 
period. Of the 211 randomly assigned patients, 210 
were included in the full analysis population and the 
safety analysis population; 1 patient in the benralizumab 
group did not receive at least one dose of the drug 
and was excluded. Because all the patients in the full 
analysis population received the investigational prod-
uct assigned to them, the full analysis population and 
the safety analysis population were identical.
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and two-sided P values. The change from base-
line in the DSQ score at week 24 was compared 
between the trial groups with the use of an 
analysis of covariance model. To account for 
multiplicity testing for the two primary and five 
key secondary end points, a hierarchical fixed-
sequence testing strategy was used to control 
the overall type I error rate at the 0.05 level 
(Table S2). P values are not reported for end 
points in the hierarchy after a nonsignificant 
result. Confidence intervals were not adjusted 
for multiple testing and should not be used in 
place of hypothesis testing.

R esult s

Patients

A total of 211 patients underwent randomiza-
tion, with 104 assigned to receive benralizumab 
and 107 to receive placebo (Fig. 1B); 207 patients 
(98.1%) completed the 24-week double-blind 
period. A total of 25 patients (11 in the benraliz-
umab group and 14 in the placebo group) par-
ticipated in the early-time-point substudy; 16 
patients (9 in the benralizumab group and 7 in 
the placebo group) participated in the EndoFLIP 
substudy. Of the 211 patients who underwent 
randomization, 206 (97.6%) completed the dou-
ble-blind period while receiving benralizumab 
or placebo; 205 (97.2%) were enrolled in the 
open-label period and received benralizumab. A 
total of 89 patients (42.2%) completed the open-
label period (week 52), 8 (3.8%) discontinued 
benralizumab in the open-label period, and 3 
(1.4%) withdrew from the trial during the open-
label period. At the start of the open-label period 
(week 24), 105 patients switched from placebo to 
benralizumab. The open-label period was dis-
continued early because the between-group dif-
ference for one of the two primary end points 
was not significant.

Patients were generally representative of the 
overall population with eosinophilic esophagitis 
(Table S3). Most patients were White (193 of 207 
[93.2%]) and male (157 of 210 [74.8%]) (Table 1 
and Table S4). The median age was 33.7 years 
(range, 12 to 62); 28 patients (13.3%) were 
younger than 18 years of age. Baseline demo-
graphic characteristics, previous disease-related 
treatments, and concomitant medications for 
eosinophilic esophagitis (Table S5) were gener-
ally balanced between the two groups. More pa-

tients in the placebo group than in the benralizu-
mab group had strictures present at baseline 
(59.8% vs. 47.6%). Most patients had previously 
received swallowed glucocorticoids and PPIs, 
with more than 40% having no response with 
respect to symptoms or histologic features.

Efficacy
Primary End Points

The percentage of patients who had a histologic 
response at week 24 was higher in the benraliz-
umab group than in the placebo (87.4% vs. 6.5%; 
difference, 80.8 percentage points; 95% confi-
dence interval [CI], 72.9 to 88.8; P<0.001) (Fig. 2A). 
The change from baseline in the DSQ score at 
week 24 did not differ significantly between the 
two groups (difference in least-squares means, 
3.0 points; 95% CI, –1.4 to 7.4; P = 0.18) (Fig. 2B). 
No prespecified subgroups were identified that 
appeared to benefit symptomatically from ben-
ralizumab (Fig. S1). Week 52 data were similar to 
week 24 data for histologic response (benraliz-
umab, 83%; placebo switching to benralizumab, 
89%) and change from baseline in the DSQ score 
(Fig. S2). Sensitivity analyses confirmed that 
point estimates for treatment effect were not ap-
preciably affected by between-group differences 
in baseline characteristics (Table S6).

Secondary End Points
Key secondary end points are presented in Ta-
ble  2. Because the between-group difference in 
the second of the two primary end points was not 
significant, no formal hypothesis testing was 
conducted for the five key secondary end points 
included in the hierarchical testing plan. At week 
24, the change from baseline in the esophageal 
intraepithelial eosinophil count in the benraliz-
umab group was –94.8%, as compared with 
1.4% in the placebo group (difference, –96.2 per-
centage points; 95% CI, –114.5 to –77.9). Differ-
ences in tissue eosinophil counts and histologic 
response between the two groups were already 
present at week 4 and were maintained through 
weeks 12 and 24 (Fig. S3). Near-complete deple-
tion of blood eosinophils was observed in the 
benralizumab group starting from the first post-
baseline assessment at week 8; this depletion was 
maintained through week 52 (Fig. S4).

Changes from baseline to week 24 in the 
EoE-HSS total grade and stage scores in the ben-
ralizumab group were –0.26 and –0.20 points, 
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respectively, as compared with –0.09 and –0.12 
points, respectively, in the placebo group (Table 2 
and Fig. S5). These changes were driven pre-
dominantly by eosinophil-related components 
(eosinophil inflammation, abscess, and surface 
layering).

At baseline, the mean total EREFS was 5.2 in 
the benralizumab group and 5.1 in the placebo 
group (Table 2). There were no apparent dif-
ferences between the two groups in the total 
EREFS at weeks 24 and 52 (Table 2 and Fig. S6). 
The change from baseline in the score for exu-

Table 1. Selected Characteristics of the Patients at Baseline (Full Analysis Population).*

Characteristic
Benralizumab 

(N = 103)
Placebo 
(N = 107)

Total 
(N = 210)

Age — yr 33.9±13.5 33.6±12.7 33.7±13.1

Sex — no. (%)

Male 72 (69.9) 85 (79.4) 157 (74.8)

Female 31 (30.1) 22 (20.6) 53 (25.2)

Peak esophageal intraepithelial eosinophil count  
— eosinophils/high-power field

83.8±42.2 82.5±43.5 83.2±42.8

Median blood eosinophil count (IQR) — cells/μl 280 (180–390) 320 (215–450) 310 (190–410)

Time since diagnosis of eosinophilic esophagitis — yr 5.1±4.1 4.7±4.6 4.9±4.4

Current use of swallowed topical glucocorticoid — no. (%)† 12 (11.7) 14 (13.1) 26 (12.4)

Previous use of swallowed glucocorticoid — no. (%) 57 (55.3) 62 (57.9) 119 (56.7)

Symptom nonresponse — no./total no. (%) 21/42 (50) 22/51 (43) 43/93 (46)

Histologic nonresponse — no./total no. (%) 20/42 (48) 20/51 (39) 40/93 (43)

Refractory to swallowed glucocorticoid — no. (%)‡ 22 (21.4) 23 (21.5) 45 (21.4)

Current use of PPI — no. (%)† 45 (43.7) 51 (47.7) 96 (45.7)

Previous use of PPI — no. (%) 95 (92.2) 88 (82.2) 183 (87.1)

Symptom nonresponse — no./total no. (%) 53/95 (56) 48/88 (55) 101/183 (55)

Histologic nonresponse — no./total no. (%) 50/95 (53) 52/88 (59) 102/183 (56)

Previous esophageal stricture — no. (%) 36 (35.0) 29 (27.1) 65 (31.0)

Previous esophageal dilation — no. (%) 26 (25.2) 25 (23.4) 51 (24.3)

DSQ score§ 35.9±12.1 34.1±11.3 —

Centrally read EREFS¶ 5.2±1.6 5.1±1.7 —

EoE-HSS grade score‖ 0.5±0.2 0.5±0.1 —

EoE-HSS stage score‖ 0.4±0.1 0.5±0.1 —

Median IgE — IU/ml 0.3 0.4 —

*	�Plus–minus values are means ±SD. Patients were randomly assigned to receive benralizumab (30 mg) or placebo every 
4 weeks. PPI denotes proton-pump inhibitor.

†	�Current use refers to the use of these medications for background treatment of eosinophilic esophagitis.
‡	�“Refractory” refers to patients who had tried a glucocorticoid for at least 8 weeks without any reduction in symptoms.
§	� Scores on the Dysphagia Symptom Questionnaire (DSQ) range from 0 to 84, with higher scores indicating more frequent 

or severe dysphagia.
¶	�The Eosinophilic Esophagitis Endoscopic Reference Score (EREFS) is a macroscopic measure of esophageal pathologic 

features that reflects the presence and severity of edema, rings, exudates, furrows, and strictures. Total scores range 
from 0 to 9, with higher scores indicating more endoscopic abnormalities.

‖	�Each Histologic Scoring System (HSS) feature (eosinophilic inflammation, basal zone hyperplasia, eosinophil abscess, 
eosinophil surface layering, dilated intracellular spaces, surface epithelial alteration, dyskeratotic epithelial cells, and 
lamina propria fibrosis) was scored separately for grade (severity) and stage (extent) of abnormality with the use of a 
4-point scale (from 0 [normal] to 3 [most severe or extensive]). The maximum total score possible was 24 (maximum 
grade or stage score of 3 × 8 features = 24), representing the most severe grade or stage for each esophageal-biopsy 
sample collected if all 8 features were evaluated. The overall scores were then converted to scores ranging from 0 (rep-
resenting 0 of 24 points) to 1 (representing 24 of 24 points).
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dates (range, 0 to 2, with higher scores indicat-
ing the presence of lesions covering more of the 
esophageal mucosa) at week 24 was –0.43 points 
for benralizumab and –0.10 points for placebo. 
There were no apparent differences for other 
EREFS components. At week 24, the percentage 
of patients who were considered to have had a 
response differed between the trial groups by 
39.0 percentage points (95% CI, 28.6 to 49.4) 
(Table 2).

Symptoms and Health-Related Quality of Life
There were no apparent differences between the 
two groups in changes in DSQ dysphagia-related 
items, EoE-3D–measured abdominal pain and 
nausea severity, and PGI-S and PGI-C scores at 
weeks 24 and 52 (Table S7). In pediatric pa-
tients, the severity of eosinophilic esophagitis 
symptoms as assessed by the PEESS was similar 
in the two groups. There were no apparent be-
tween-group differences in health-related quali-
ty of life as assessed by the Adult Eosinophilic 
Esophagitis Quality-of-Life Questionnaire and 
Short-Form 36-Item Health Survey, version 2.

EndoFLIP Measurements
The mean (±SD) distensibility plateau at baseline 
was 18.65±3.01 mm in the benralizumab group 
(nine patients) and 16.60±1.79 mm in the placebo 

group (seven patients). The difference in mean 
change from baseline to week 24 between the 
benralizumab and placebo groups was 3.62 mm 
(95% CI, 0.22 to 7.01) and was driven by an out-
lier in the placebo group. In a sensitivity analysis 
in which the patient with the outlying values was 
excluded, the between-group difference was only 
0.83 mm (95% CI, –0.65 to 2.31) (Fig. S7).

Eosinophilic Esophagitis Diagnostic Panel
At week 24, few changes in the expression of 
genes associated with eosinophilic esophagitis 
were observed relative to baseline in the patients 
who received benralizumab as compared with 
those who received placebo (Fig. S8). The larg-
est apparent decreases after benralizumab treat-
ment were in the expression of Charcot–Leyden 
crystal galectin (CLC) and C-C motif chemokine 
receptor 3 (CCR3), both highly expressed in 
eosinophils.

Safety

The percentage of patients with adverse events 
was similar in the two trial groups (Table 3 and 
Table S8). The most common adverse events in-
cluded coronavirus disease 2019 (13 patients 
[12.6%] in the benralizumab group and 13 pa-
tients [12.1%] in the placebo group), headache (9 
[8.7%] and 11 [10.3%], respectively), and naso-

Figure 2. Primary End Points — Histologic Response and Change from Baseline in DSQ Score at Week 24.

A histologic response was defined as a peak esophageal intraepithelial eosinophil count of no more than six eosinophils per high-power 
field. Scores on the Dysphagia Symptom Questionnaire (DSQ) range from 0 to 84, with higher scores indicating more frequent or severe 
dysphagia. I bars indicate 95% confidence intervals.
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pharyngitis (8 [7.8%] and 6 [5.6%], respectively). 
There were no adverse events leading to trial 
discontinuation. Serious adverse events were in-
frequent (2 [1.9%] in the benralizumab group and 
1 [0.9%] in the placebo group); all resolved, and 
none were considered by the investigator to be 
related to the investigational product.

Discussion

In the MESSINA trial, benralizumab substan-
tially reduced esophageal eosinophil counts by 4 
weeks and maintained this reduction to 24 and 
52 weeks but did not reduce dysphagia symp-
toms as compared with placebo. There was no 
apparent improvement in endoscopic findings 
associated with benralizumab treatment. Where-
as benralizumab depleted both tissue and blood 
eosinophils, as expected, and heterogeneity may 
exist among patients with eosinophilic esopha-
gitis, we were unable to identify a subgroup of 
patients who appeared to benefit symptomati-
cally. Week 52 data did not support that pro-

longed treatment with benralizumab increased 
efficacy in reducing dysphagia symptoms. The 
safety profile was similar to that in previous 
trials of benralizumab, with no new safety sig-
nals.26

Despite apparent improvements in eosinophil-
related components of the EoE-HSS in patients 
who received benralizumab, the lack of change 
in basal zone hyperplasia27 and other measures 
of eosinophilic esophagitis–associated epithe-
lial pathologic features suggests ongoing disease 
activity despite substantial eosinophil depletion in 
blood and esophageal tissue. Conclusions cannot 
be made regarding the link between lamina 
propria fibrosis and symptoms of eosinophilic 
esophagitis, including dysphagia, given the small 
number of samples with lamina propria fibrosis 
that were present and could be evaluated, which 
is common in endoscopic mucosal biopsies. On 
the EREFS, there may have been a modest de-
crease in severity with respect to exudates, which 
are associated with the presence of eosinophils,28 
but no apparent decrease in severity with respect 
to edema, furrows, rings, or strictures, which 
suggests that eosinophil depletion did not affect 
other inflammatory features or remodeling as-
pects of eosinophilic esophagitis–associated en-
doscopic activity26 and that a decrease in severity 
with respect to exudates was not associated with 
clinical response.

Molecular profiling showed that the main ef-
fects of benralizumab were limited to a major 
decrease in expression of the eosinophil marker 
genes CLC and CCR3. The expression of epitheli-
al-specific genes as well as C-C motif chemokine 
ligand 26 (CCL26) was similar in the two groups. 
There was no improvement in cardinal pathways 
involved in the pathogenesis of eosinophilic 
esophagitis; rather, there was a paradoxical in-
crease in expression of the genes encoding the 
type 2 cytokines interleukin-5 and interleukin-13, 
the latter of which has been shown to mediate 
eosinophilic esophagitis symptoms and patho-
logic processes by targeting cells that are likely to 
be broadly involved in disease pathogenesis, such 
as epithelial cells.6,29,30 Whether these increases in 
gene expression are sufficient to mediate the ob-
served persistent disease activity warrants future 
investigation.

This trial is not the first to suggest a discor-
dance between histologic and symptom response 

Table 3. Adverse Events during the 24-Week Double-Blind Treatment Period.

Event
Benralizumab 

(N = 103)
Placebo 
(N = 107)

no. of patients (%)

Any adverse event 66 (64.1) 66 (61.7)

Any adverse event leading to trial  
discontinuation

0 0

Any adverse event with outcome of death 0 0

Serious adverse event 2 (1.9) 1 (0.9)

Asthma 0 1 (0.9)

Bronchospasm 1 (1.0) 0

Pneumonia, bacterial 1 (1.0) 0

Adverse events occurring in ≥3% of the  
patients in either group*

Coronavirus disease 2019 13 (12.6) 13 (12.1)

Headache 9 (8.7) 11 (10.3)

Nasopharyngitis 8 (7.8) 6 (5.6)

Asthma 4 (3.9) 4 (3.7)

Upper respiratory tract infection 2 (1.9) 5 (4.7)

Oropharyngeal pain 4 (3.9) 1 (0.9)

Abdominal pain 0 4 (3.7)

*	�These adverse events were coded with the use of the preferred terms in the 
Medical Dictionary for Regulatory Activities, version 25.0.
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in patients with eosinophilic esophagitis.31-38 
Earlier trials of the anti–interleukin-5 biologics 
mepolizumab and reslizumab showed histologic 
improvement without symptom reduction in pa-
tients with eosinophilic esophagitis.35-38 Despite 
promising results in a phase 2 clinical trial of lir-
entelimab, an anti–Siglec-8 antibody,39 a subse-
quent phase 3 trial showed reduced eosinophil 
counts but no reduction in symptoms in patients 
with eosinophilic gastritis, eosinophilic duode-
nitis, and eosinophilic esophagitis.40 A phase 2 
clinical trial of benralizumab involving patients 
with eosinophilic gastritis showed sustained clin-
ical symptoms, endoscopic abnormalities, non–
eosinophil-associated histopathological findings, 
and unresolved gastric transcriptomic changes, 
including increased levels of type 2 cytokines.16 
Dupilumab, which targets the cytokines inter-
leukin-4 and interleukin-13, has been shown to 
reduce symptoms of eosinophilic esophagitis only 
with weekly dose administration.11,41 Studies have 
highlighted the pathological role of adaptive T-cell 
immunity in eosinophilic esophagitis42 and have 
also described variants of eosinophilic esophagi-
tis–like disease without eosinophils.43 By contrast, 
topical glucocorticoids such as orodispersible 
budesonide have a broad mechanism of action and 
act at multiple inflammatory targets in addition to 
eosinophils, which probably explains their docu-
mented efficacy.44,45 It is noteworthy that eosino-
philic esophagitis differs from asthma, for which 
both targeting of type 2 inflammation and eo-
sinophil depletion are effective.11,46 These findings 
support the need for biomarkers other than peak 
esophageal eosinophil count as an objective end 
point for therapy for eosinophilic esophagitis.47

Strengths of the trial include the relatively 
large sample, a multicenter design, a long-term 
extension study, the use of validated clinical out-

come metrics, few discontinuations and protocol 
deviations, a trial population with a long dura-
tion of disease burden, and a trial design that 
permitted continuation of background therapy 
for eosinophilic esophagitis, reflecting real-world 
clinical disease management. A limitation was 
the lack of a placebo-control group during the 
open-label period; however, there were no appar-
ent differences between patients who received 
benralizumab for 52 weeks and those who were 
initially assigned to receive placebo before re-
ceiving benralizumab in the open-label period.

In this trial, benralizumab resulted in a 
higher incidence of histologic response than pla-
cebo but did not result in a greater reduction in 
dysphagia symptoms. This trial calls into ques-
tion the clinical relevance of monitoring eosino-
philic esophagitis for treatment effect solely on 
the basis of the degree of eosinophilic inflamma-
tion. Future therapeutic strategies may involve 
broader targets or those higher upstream in 
pathogenic pathways.
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