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In this month’s issue of the journal, there are thnical studies that are related by the finding
of neutrophils in the airway and the identificatioinincreased airway concentrations of

cytokines that are involved in the developmenhef €D4 Th17 phenotype.

In the first study by Weimin Liu and colleaguesnfrdlational Jewish Health in Denver, the
authors performed bronchoalveolar lavage (BAL) Bro6tpatients who had asthma and utilized
flow cytometry with intracellular cytokine stainirig identify three immune endotypes of
asthmd? These were: 1) Th2-predominant asthma, 2) ThZZfgr&édominant asthma, and 3)
Th2/Th17-low asthma. These groups were definethéyelative percentage of lymphocytes
expressing IL-4 and/or IL-17 by intracellular flawtometry compared to the total lymphocyte
population in the BAL fluid. In a previous publtean, this group reported that the subjects in
the Th2/Th17 category had the most severe asthmefx®d by significantly reduced FE¥nd
lower methacholine P4 while the subjects in the Th2/Th17-low categoad the mildest
asthmd? In cells expressing both IL-4 and IL-17, theresvea-expression of GATA3, the
transcription factor that is the master regulafori@ cells, and RO, the transcription factor
that is the master regulator of Th17 c&lsIn the article in this month’s Journal, thesehaus
then sought to determine the association of the B&H levels of the cytokines that are known
to polarize CD4+ cells toward Th17 development whih frequency of airway lymphocytes
expressing IL-17. In addition, they explored asstians of the Th2/Th17-predominant
endotype with the inflammatory cell phenotype ia BAL fluid. They report that the BAL fluid
from the Th2/Th17-predominant asthma category hexbeed IL-B, IL-6, IL-23, C3a, and
serum amyloid A. IL-j, IL-6, and IL-23 have been identified as importeators that drive

Th17 polarization® so it is certainly possible that these cytokinéghtnbe responsible for the



Th17 phenotype. However, given that only one BAdswerformed on each subject, it is not
known whether these cytokines predate the developaféhe Th17 cell phenotype, so a cause
and effect relationship is unknown. Liu and cdjiees did performed in vitro studies in which
they were able to inhibit the development of Th2/Tleells using the IL{1receptor antagonist
anakinra. However, there are no clinical studieddte examining the use of this agent in

asthma, but anakinra did reduce airway neutroptilamouse model of asthrifa.

Unfortunately, the subjects in the study by Liu aotleagues were not stratified based on
severity of illness, nor was information providdzbat the smoking status or gender of the
subjects, factors that also likely regulate CD4eell differentiation. For instance, estrogen and
progesterone decreased let-7f microRNA and incteAs@3/1L-23 receptor signaling and IL-
17A production in patients with severe astHhauggesting that female hormones enhance Th17
polarization. In addition, these investigators aad perform an analysis to determine the
association of IL-4 or IL-13 on the developmentatl Th2/Th17 cytokine producing T cells as
both IL-4 and IL-13 inhibited Th17 developmenthimman T lymphocytes in vitr® as well as

in mouse T cells in vitro and in viv6? These studies raise the possibility that phariogo
agents that inhibit IL-4/IL-13 signaling, such &s iL-4 receptor antagonist dupilumab, might
increase neutrophilia since the Th17 cytokines TIkxhAnd IL-17F lead to pulmonary neutrophil
recruitment by inducing airway epithelial cell prmtion of CXCL1 and CXCL8, chemokines
highly chemotactic for neutrophils. However, résumh this study by Liu and colleagues raises
an alternative scenario where antagonism of Th@koyes directly causes an increase in
epithelial cell production of CXCLS8, independentibfl7-mediated CXCL8 secretion. They

found that the patient group that had the highresfuency of neutrophils in the BAL fluid was



not the Th2/Th17-predominant group, but insteadTim2/Th17-low group, the category of
subjects that had the highest CXCL8 in BAL fluiflhis result suggested that Th2 cytokines
such as IL-4 and IL-13 might inhibit CXCL8 prota®pression in the airway. To test this, the
authors determined the effect of IL-4 and IL-13L&?5-induced CXCLS8 production in the
immortalized human airway epithelial cell line, BEA&RB, following LPS treatment. They
found that both IL-4 and IL-13 significantly inhibd LPS-induced CXCLS8 in vitro and also
reported that there is a negative correlation betwe-4 and CXCL8 in vivo. In addition, G-
CSF and GM-CS, but not IL-17A, were elevated in/Th27-low asthma, raising the possibility
that these cytokines might also be inhibited bytlbr some other factor produced by Th2 cells.
Early clinical studies blocking IL-4 and/or IL13sialing have not yet been noted to result in a
neutrophilic airway phenotyp&? however, the possibility that Th2 cytokines mayirebiting
neutrophil recruitment is plausible based on thdiss described above and there needs to be
vigilance that such phenotypes do not develop thighuse of pharmacologic agents that
antagonize the 1L4/IL-13 production or signalingsaxWhile there is associative evidence that
IL-17 might be involved in asthma pathogenesisihition of IL-17 signaling using an IL-17
receptor antagonist did not improve asthma outcgtetkerefore, identifying a biomarker that
identifies who might have Th17-driven asthma paémasis is critical to determine the patient
population who would benefit from either a moreguatiL-17 antagonist, or dual Th2/Th17

antagonism.

In the second study by Paula Busse and colleagidsumnt Sinai, inner city residents with
asthma who were greater than 60 years old hadfisigmily worse asthma control and lower

pulmonary function compared to inner city subjewith asthma whose age was 21-40 yé&4ts.



The older group of asthma subjects had greater auar a 3-fold increase in the percentage of
cells that were neutrophils (23% vs 7%) comparetiéoyounger subjects. In addition, there
was a also a 3-fold increase in both the numbempancentage of total cells that were
eosinophils (3.8% vs 1.2%) in the older comparetthéoyounger subjects. These authors did not
measure CD4 cell subsets in the airway by intratzlicytokine staining as did Liu, but they
report higher sputum levels of IL-6 and IL-8 in tlder subjects, suggesting that these cytokines
might be regulating airway inflammation. They alsand that increased sputum concentrations
of IL-6 and CCL20 were significantly associatedhwitorsened asthma control in the older
group of subjects. CCL20 is a chemokine produse@ti7 cells that binds to CCRE CCR6

is expressed on dendritic cells, B cells, and Te¢dll5; therefore, T cell production might be a
positive feedback mechanism for the recruitmemhofe Th17 cells, thus propagating
neutrophilic airway inflammation. Finally, theysalreported that in older subjects that
increased sputum levels of IB1IL-6, and CCL20 was associated with hospital@ati These
results would suggest that inhibiting Th17 develeptrwith an antagonist of ILBlsignaling

might have therapeutic benefit, but clearly a chhitrial must be performed to gauge
effectiveness since IL-6 inhibition so far has beén effective in asthma. Such a trial would
also have to seriously assess the risk/benefa fatian IL-13 antagonist in asthma, as it may be
much narrower compared to the other conditionsecully treated by this class of medications.
As with all biologics, it will be important to cédtdly phenotype and select patients based on the
best current knowledge of endotype developmeniedisas follow such patients after the
initiation of specific biologic therapy to assedsether the endotype being targeted is actually

being affected. Such studies as those reportedubgnd Busse in this issue are important to



determine the predominant inflammation in spe@fipulations so that they can be considered

for targeted biologic therapies.
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