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IL-33 antagonism does not improve chronic
atopic dermatitis: What can we learn?
Charles F. Schuler IV, MD,a,b and Johann E. Gudjonsson, MD, PhDc Ann Arbor, Mich
FIG 1. IL-33 is an epithelial alarmin along with IL-25 and TSLP. Alarmins are

released as part of inflammatory responses, including to Staphylococcus
aureus, a common pathogen in atopic skin. IL-33 has a role in activating

type 2 responses in both type 2 innate lymphoid cells and TH2 cells. Several

biologics targeting these pathways have been evaluated in clinical trials in

AD; they include the anti–IL-33 agent etokimab, the anti-TSLP agent tezepe-

lumab, and in the study byMaurer et al,1 the anti–IL-33 receptor (ST2) inhib-

itor astegolimab, with all of them showing limited to no clinical efficacy.
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The article ‘‘Phase 2 randomized clinical trial of astegolimab in
patients with moderate to severe atopic dermatitis’’ by Maurer
et al1 in the current issue of the Journal of Allergy and Clinical
Immunology reports the results of a clinical trial of astegolimab
in atopic dermatitis (AD). Astegolimab is a human mAb that in-
hibits IL-33 signaling by binding to the IL-33 receptor ST2.2

IL-33 signaling is implicated in the pathogenesis of atopic dis-
ease, with IL-33 thought to decrease filaggrin expression, increase
itch, and activate type 2 innate lymphoid cells.3 Astegolimab was
previously successful in reducing exacerbations of asthma, a
related atopic disease.2 Thus, the astegolimab trial in AD con-
ducted by Maurer et al1 was well supported at inception.

Despite its promising starting point, the randomized, placebo-
controlled, phase 2 study did not report a positive result. The
primary end point of 16-week Eczema Area and Severity Index
did not differ statistically or clinically between the treatment and
placebo arms.1 Indeed, the authors stated, ‘‘There was no observ-
able trend for better or worsened outcomes in any efficacy param-
eter with astegolimab treatment.’’ This result is analogous to those
of the trials of etokimab, an antibody that targets the IL-33 cyto-
kine itself, with a phase 2a trial showing a treatment effect but a
subsequent phase 2b trial not doing so.4,5 Maurer et al1 undertook
appropriate analyses to understand whether technical issues may
have underpinned the results. The trial did not enroll as expected
(65 individuals were randomized versus the 90 planned); despite
this, Maurer et al1 stated, ‘‘the reduced sample size still provided
approximately 80% power to detect a difference of 34% in the
percent change from baseline in Eczema Area and Severity Index
score at week 16.’’ A pharmacokinetic analysis was also per-
formed; throughout the trial, it showed trough astegolimab levels
similar to those in a successful astegolimab trial in asthma.2
From athe Division of Allergy and Clinical Immunology, Department of Internal Medi-

cine, Michigan Medicine, Ann Arbor, and bthe Mary H. Weiser Food Allergy Center

and cthe Department of Dermatology, Michigan Medicine, University of Michigan,

Ann Arbor.

Supported by the Gerber Foundation and the National Institute of Allergy and Infectious

Diseases of the National Institutes of Health (award K23AI162661 [to C.F.S.]) and the

Taubman Medical Research Institute, and National Institutes of Health (grant

P30AR075043 [to J.E.G.). The content is solely the responsibility of the authors and

does not necessarily represent the official views of the National Institutes of Health.

Disclosure of potential conflict of interest: The authors declare that they have no relevant

conflicts of interest.

Received for publication September 12, 2022; revised October 12, 2022; accepted for

publication October 14, 2022.

Available online October 18, 2022.

Corresponding author: Johann Gudjonsson, MD, PhD, 6427C Medical Science Building

I, 1301 E. Catherine St, Ann Arbor, MI 48109-5609. E-mail: johanng@med.umich.

edu.

J Allergy Clin Immunol 2022;150:1410-1.

0091-6749/$36.00

� 2022 Published by Elsevier Inc. on behalf of the American Academy of Allergy,

Asthma & Immunology

https://doi.org/10.1016/j.jaci.2022.10.009

1410
Lastly, a biomarker analysis of blood eosinophils, IL-5, and
CCL13, which are thought to be connected to IL-33 signaling
in AD, could not explain the negative result. Blood eosinophil
and serum IL-5 levels showed nonsignificant decreases in both
the placebo and astegolimab groups at week 16, with no differ-
ence between groups. Serum CCL13 level showed a trend toward
decrease from baseline in the placebo group, but it was not statis-
tically different from the unchanged CCL13 value for the astego-
limab group. In sum, one might conclude that the present trial did
not improve AD for biologic reasons.

Why might IL-33 antagonism fail to improve AD? The
situation may be akin to that of thymic stromal lymphopoietin
(TSLP). TSLP antagonism with the mAb tezepelumab success-
fully reduces asthma exacerbations6; however, TSLP antagonism
has been unsuccessful in AD.5 Both IL-33 and TSLP, along with
IL-25, are alarmins, which are compounds released by epithelial
cells during cell injury from toxins, infections, and allergens.
Alarmins are often considered ‘‘upstream’’ of other cytokines,
such as IL-4 and IL-13 (Fig 1).7 This terminology may be apt;
perhaps the role of IL-33 in chronic ADmaintenance is less prom-
inent than previously considered. IL-33 could be critical for
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initiation of skin-based inflammation but have a more limited or
superfluous role in ongoing skin inflammatory responses. Indeed,
if the role of IL-33 and other alarmins in human AD lies in initi-
ation (rather than maintenance) of disease, the result of the pre-
sent trial might be expected.

Another consideration along these lines is the population
studied; the present study enrolled adults with chronic AD.
Immune responses change over time. Chronic AD develops
increasing features of TH1 and TH17 inflammation with a growing
local mixed T-cell infiltrate, and some authors posit that autoim-
mune skin processes eventually occur.8 Furthermore, long-
standing epithelial barrier disruption in AD is thought to derange
the microbiome and resultant skin immune responses to
commensal organisms.9 A population with chronic AD may
thus possess a great diversity of inflammatory signaling responses
at any given time, making the role of any one cytokine, such as IL-
33, too limited to dictate the broader immune milieu.

The underlying cause of this trial’s result will be difficult to
define without additional mechanistic work. This work demon-
strates that because IL-33 does not improve chronic AD, its role in
AD is more complex and less understood than previously
appreciated. Although clinical trials that do not meet an end
point may not support adoption of a new medicine, they can have
significant value. Given the substantial cost, effort, and sacrifice
involved, such trials ought to be published to prompt reconsid-
eration of existing biologic paradigms and further mechanistic
work in light of the clinical data provided. In this way, ‘‘negative’’
trials can still be used to their fullest extent. This can occur only if
such trials are published, as has been done here.
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