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Abstract

Both IL-17A and IL-22 share cellular sources and signaling pathways. They have
synergistic action on epithelial cells to stimulate their production of antimicrobial
peptides which are protective against infections. However, both interleukins may
contribute to ARDS pathology if their production is not controlled. This study aimed
to investigate serum levels of IL-17A and I1L-22 in relation to the disease outcome in
patients with SARS-CoV-2. Serum IL-17A and IL-22 were measured by ELISA in
40 patients with SARS-CoV-2, aged between 2 months and 16 years, (18 had
COVID-19 and 22 had multisystem inflammatory syndrome in children “MIS-C”)
in comparison to 48 age- and sex-matched healthy control children. Patients with
COVID-19 and MIS-C had significantly higher serum IL-17A and IL-22 levels than
healthy control children (P < 0.001). Increased serum IL-17A and IL-22 levels were
found in all patients. Elevated CRP and serum ferritin levels were found in 90% of
these patients. Lymphopenia, neutrophilia, neutropenia, thrombocytopenia and
elevated ALT, LDH and D-dimer were found in 45%, 42.5 %, 2.5%, 30%, 32.5%,
82.5%, and 65%, respectively of these patients. There were non-significant
differences between patients who recovered and those who died or had a residual
illness in serum levels of IL-17A, IL-22 and the routine inflammatory markers of
COVID-19. In conclusions, serum IL-17A and IL-22 levels were up-regulated in all
patients with COVID-19 and MIS—C. Levels of serum IL-17A, IL-22 and the routine
inflammatory markers of COVID-19 were not correlated with the disease outcome.
Our conclusions are limited by the sample size.
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Introduction

Cytokine storm has been observed in some COVID-19
patients that may progress to multiple organ dysfunction
and death. Thus, the prevention and early treatment of
cytokine storm in patients with COVID-19 are important.
Measuring levels of serum pro-inflammatory cytokines
have many potential applications in COVID-19
management, determination of prognosis and prediction of
the response to treatment (Liu et al., 2021; Kim et al.,
2021).

T helper (Th) 17 cells, a distinct lineage of effector
CD4" T cells, are characterized by production of interleukin
(IL)-17. These cells also express IL-22, at substantially
higher amounts than Th1l or Th2 cells. IL-6 enhances the
generation of Thl7 cells and both IL-6 and IL-17
synergistically promote viral persistence by the protection
of the virus-infected cells from apoptosis (Hou et al.,
2014). Similar to IL-17A, IL-22 expression was initiated by
IL-6 and other pro-inflammatory cytokines (Liang et al
2006).

IL-17 family of cytokines consists of six ligands from
IL-17A to IL-17F. IL-17A is considered to be the effector
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and the classic cytokine of Th17 CD4" T cells. IL-17A
plays a protective role in the host defense against pathogens
through eliciting an acute immune response at the epithelial
and mucosal barriers to induce the tissue healing after
injury and to maintain the epithelial tight-junction barrier
during the process of inflammation (Monin et al., 2019).
However, uncontrolled and excessive production of IL-17A
iIs one of the potential mechanisms underlying
autoimmunity, chronic inflammatory conditions and
neoplasms (McGeachy et al., 2020). Although the mediated
responses of IL-17A play a role in the killing of the
pathogens via neutrophil recruitment, this may occur at the
expense of the tissue damage. This “double-edged sword”
paradigm has been involved in the lung injury caused by
acute respiratory distress syndrome and H1IN1 influenza
infection (Li et al., 2012; Mikacenic et al., 2016).

IL-22 is a member of the IL-10 family. It mediates its
effects via the IL-22 receptor complex which is expressed
by non-hematopoietic cell lineages of lung, skin, intestine,
liver, pancreas and kidney (Dudakov et al., 2015). IL-22
has a dual role either protective or pathogenic functions
during inflammatory, infectious and autoimmune diseases

(Ivanov et al., 2013). It has a role in tissue regeneration and




