| Comorbid AD |

| Blood eosinophilia |

Clinical phenotypes reflecting the
T2 endotype (T2 phenotype)

Comorbid AR

A history of childhood
atopic asthma

OCS-dependent asthma
Asthma with CRS/NP

Biomarkers reflecting the
T2 endotype

Elevated Fey

| Elevated serum periostin |

| sIgE positivity to aeroallergens |

| SPT positivity to aeroallergens |

T2 endotype

T/Th2

|

p— K07

|

Aeroallergen, alarmins, SE,
B cell, IgE
mast cell, IL-4, IL-13, IL-5,
eosinophils, periostin,
leukotrienes, prostaglandins

Toxins, viruses, SE,
aeroallergens, alarmins, IL-5,
IL-13, periostin, eosinophils,
IgE, mast cells, leukotrienes,

prostaglandins

sIgE positivity consistent
with aeroallergen exposure

SPT positivity consistent ¢ l . . .
with aeroallergen exposure IL-4, IgE, mast IL-5, IL-13, eosinophil | Higher blood eosinophils |
cell dominant dominant - —
Higher periostin

T2 subendotype

Airway remodelling

Epithelial-mesenchymal transition

Thickening of the lamina reticularis
and reticular basement membrane

Epithelial damage and ciliary
dysfunction

Goblet cell hyperplasia

Increased subepithelial myofibroblasts and
fibrocytes

Increased airway smooth muscle mass  Angiogenesis

Figure 1. T2 asthma phenotype/endotype and biologic markers reflecting the T2 endotype. AD = atopic dermatitis; AR = allergic rhinitis; CRS/
NP = chronic rhinosinusitis/nasal polyps; Feno = fractional exhaled nitric oxide; ILC = innate lymphoid cells; OCS = oral corticosteroid;
SE = Staphylococcus aureus enterotoxins; sIgE = specific IgE; SPT = skin prick test; T =type; Th2 = T-helper cell type 2.
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'.) Check for updates

Reply to Yilmaz and Cetin

From the Author:

I am delighted by the thoughtful response to my recent article (1).

I believe the overall concept of defining visible and invisible sides
of the iceberg is an excellent approach. It allows us to begin to
conceptualize the relationships of clinical, physiologic, and biologic
characteristics, which in composite we refer to as phenotypes, to the
underlying complex immunoinflammatory characteristics, which
constitute the molecular phenotype and eventually lead us to
endotypes. Combining clinical features with type 2 (T2) biomarkers
has allowed us to identify a “visible” T2 asthma phenotype. Yet, even
this visibly defined broad clinical phenotype of T2 asthma is still
evolving. Incorporating clinical features such as age at onset and
responses to targeted therapies allows clinicians to move beyond

3 This article is open access and distributed under the terms of the
Creative Commons Attribution Non-Commercial No Derivatives
License 4.0 (https://creativecommons.org/licenses/by-nc-nd/4.0/). For
commercial usage and reprints, please contact Diane Gern (dgern@
thoracic.org).
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the simplistic concept of T2 asthma and begin to identify visible ] i i .
subphenotypes under this T2 asthma umbrella term (1, 2). Author disclosures are available with the text of this letter at
. 1 www.atsjournals.org.
I am also in complete agreement that the “invisible
underly1.ng pathobiology is complex. In fact, the. two-arm Sally E. Wenzel, M.D."
mechanism for T2 asthma endotypes proposed is likely an University of Pittsburgh Pittsburgh,
oversimplification that does not fully explain the wide ranges of Pennsylvania
severity and responses to targeted biologic therapies. Rigorous
clinical phenomics, linked with next-generation sequencing and

*Corresponding author (e-mail: swenzel @pitt.edu).

mechanistic pathologic studies of targeted biologic therapies,
continue to refine the airway disease space we know as asthma.
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This two-way information stream from clinical to mechanistic and
back to clinical will clearly lead to the development of novel 1. Wenzel SE. Severe adult asthmas: integrating clinical features, biology
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characteristics should soon allow us to identify the “distinct
functional or pathobiological mechanisms” that then truly define

endotypes. B Copyright © 2021 by the American Thoracic Society
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