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Letter to the Editor

Interleukin-17: A potential therapeutic target in COVID-19 | &

Dear Editor,

In a recent review, Ye and colleagues discussed in this jour-
nal the inflammatory response mechanisms underlying the coron-
avirus disease 2019 (COVID-19) caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection and its implica-
tions for therapy!, consistently with the current worldwide neces-
sity of understanding and finding clinical therapies for the disease
as it has been declared by the World Health Organization (WHO)
a Public Health Emergency of International Concern, that to date
has triggered the infection of more than 5 million people and over
300.000 deaths around the world.

Impaired and exacerbated immune responses have been associ-
ated with the clinical features and severity of the disease, as the
SARS-CoV-2 can lead to innate and adaptative immune system ac-
tivation, resulting in an excessive release of proinflammatory cy-
tokines, known as cytokine storm (CS)2. The exaggerated cytokine
response plays a major role in the immunopathology of the lung
injury and the acute respiratory distress syndrome (ARDS) devel-
oped in critically ill patients, where the cytokine profile involves
a variety of proinflammatory and anti-inflammatory mediators, in-
cluding IL-18, IL-2, IL-4, IL-6, IL-8, IL-12, IL-13, IL-17, G-CSF, GM-
CSF, IFN-y, IFN-a, IP-10, MCP-1 and TNF-o%-3,

Acute lung injury observed in patients with severe COVID-19
is characterized by inflammation and tissue damage in the res-
piratory tract that has is highly correlated to T-helper type 17
(Th17) cell responses, as IL-17 can prompt the apoptosis of alve-
olar epithelial cells and the progression to pulmonary fibrosis, af-
fecting the normal alveolar architecture, the alveolar-capillary gas
exchange and consequently the normal oxygenation process, con-
tributing to the respiratory symptoms of the disease®. IL-17A is
a proinflammatory cytokine belonging to the IL-17 family of cy-
tokines, which is mainly secreted by Th17 lymphocytes under the
stimulus of TGF-8, IL-23 and IL-6 derived from phagocytes, al-
though several innate immune cells such as y§ T cells, invariant
natural killer T cells (iNKT), type 3 innate lymphoid cells (ILC3),
neutrophils and macrophages can produce it too when stimu-
lated by IL-18 and IL-23°. Th17 subtype differentiation in early
stages of inflammation is mostly mediated by IL-6-induced activa-

Abbreviations: COVID-19, Coronavirus disease 2019; SARS-CoV-2, Severe acute
respiratory syndrome coronavirus-2; IMID: Immune-mediated inflammatory dis-
ease, CS, Cytokine storm; IL, Interleukin; G-CSF, Granulocyte-colony stimulat-
ing factor; GM-CSF, Granulocyte-macrophage colony stimulating factor; IFN, Inter-
feron; TNF, Tumor necrosis factor; IP-10, Interferon y-induced protein 10; MCP-1,
Monocyte chemoattractant protein-1; TGF-8, Transforming growth factor-beta; JAK,
Janus kinase; STAT, Signal transducer and activator of transcription; ROR, Retinoic
acid receptor-related orphan receptor gamma; CXCL, Chemokine ligand; MIP3A,
Macrophage Inflammatory Protein-3.
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tion via JAK2/STAT3 pathway, which increases the production of IL-
17A, IL-17F and IL-22 through the nuclear receptor and transcrip-
tional regulator RORyt in a STAT3-dependent way®. Consequently,
IL-17A downstream signaling stimulates the production of many
proinflammatory agents and antimicrobial peptides from many
cell types that participate in the recruitment of immune cells to
the inflammation site, granulopoiesis, microbial clearance, mucosal
defense and tissue inflammation such as CXCL1, CXCL5, CXCL12,
MIP3A, G-CSF, GM-CSF, IL-1, IL-6, IL-8, TNF-or and IP-105-7, which
may also have a paradoxical role as they participate in the hyper-
inflammation state of COVID-19 by promoting constant immune
infiltrations and tissue destruction that exacerbates the manifes-
tations of SARS-CoV-2 infection®. Moreover, a disbalance in IL-17
functions has been associated with a variety of illnesses, including
cancer and immune-mediated inflammatory diseases (IMIDs) such
as psoriasis, asthma, inflammatory bowel disease and rheumatoid
arthritis (Fig. 1).

Thereby, the detrimental immunological implications have led
to the use of immunomodulatory therapy, also used in IMIDs, as
management of severe COVID-19 considering there is no interna-
tional established treatment guideline and that most of the spe-
cific strategies are under investigation. Suppression of proinflam-
matory mediators involved in the CS has shown effectiveness in
the clinical improvement of severely ill patients with COVID-19,
and its blockade may be the key to treat complications and re-
duce mortality associated to the hypercytokinemia, as revealed by
an observation study in Anhui, China, where they evaluated the
clinical outcomes of severe and critical COVID-19 patients after us-
ing tocilizumab, a recombinant humanized monoclonal antibody
against IL-6 receptor employed in the treatment of cytokine re-
lease syndrome produced with the chimeric antigen receptor T-cell
(CART) immunotherapy and other immunopathological conditions,
and found promising results as tocilizumab reported quick control
of symptoms, damage decrease in imaging findings and improved
respiratory function in most of the patients of the study®. These
data suggest that cytokine inhibitors, an immunomodulatory ther-
apy, is a feasible therapeutic approach in COVID-19 patients with
immune compromise, as it regulates the positive feedback loop be-
tween cytokines and immune cells and thus reduces in a signifi-
cant way the proinflammatory state and immune related injury of
the disease. Nevertheless, treatment implies targeting only those
cytokines implicated in the CS and not interfering with the viral
clearance dependent on IL-15, IL-12, IL-21, IFN-y and IFN type I'°.

Therefore, modulating Th17 immune responses, particularly IL-
17 associated responses, could provide potential treatment in pa-
tients with COVID-19. There are several ways to downregulate IL-
17 effects, including blocking IL-17 itself, the IL-17 receptor or in-
directly targeting the IL-17 pathway. For instance, secukinumab
is a monoclonal antibody against IL-17A and brodalumab targets
the IL-17R, but there are other inhibitors in the “upstream” sig-
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Fig. 1. IL-17 mechanism in COVID-19 and potential therapeutic approaches.

naling pathway such as JAK2 inhibitors (fedratinib) and antago-
nists of interleukins that induce Th17 differentiation, including IL-1
(anakinra), IL-6 (tocilizumab) and IL-23 (ustekinumab). The mech-
anism by which these agents could block SARS-CoV-2 immune re-
lated effects need to be well dilucidated given the fact that these
inhibitors may provoke selective immunosuppression that may af-
fect antiviral protective responses, as with ustekinumab that can
also block IL-12 responses, which affects Th1 cell differentiation
and interferon production. Otherwise, targeting JAK2/STAT3 path-
way could be beneficial in several aspects since JAK2 does not in-
terfere with type I interferons response that support antiviral im-
munity’, and then JAK2 inhibitors can be propitious to mitigate the
proinflammatory function of existing Th17 cells, prevent the SARS-
CoV-2 entrance to the cells and the immune activation in the ini-
tial stages of COVID-19. Furthermore, the benefits of targeted Th17
cell and IL-17 therapy strategies have to be weighed against the
potential risks derived from the immunosuppression, adverse ef-
fects, success rate and cost-effectiveness of the therapy, for which
much more research regarding the pathological role of IL-17 in
COVID-19 is needed and randomized controlled trials with a large
number of patients and minimal risk of bias should be performed.
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