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PCR + SARS-CoV2 infection were enrolled between 
October 2020 and July 2021 after providing verbal 
consent (patient or appropriate surrogate; Hamilton 
Integrated Ethics Board #10771, 11279). Blood and endo-
tracheal aspirate (ETA) samples were collected at visit 1 
(V1): time of intubation and visit 2 (V2): time of wors-
ening based on ≥ 20% drop in lung compliance or 7 days 
post-intubation. All patients (demographics summarized 
in Table S1) were treated with 6  mg of dexamethasone 
daily for 10 days as per the RECOVERY trial [3]. Endo-
tracheal aspirate (ETA) extracted cells were subject to 
viral inactivation with 4% cytofix prior to immunofluo-
rescence staining and flow cytometry analyses. Cytokine 
storm-associated mediators (IL-1β, IL-6, IL-8, IL-10, 
TNFα and Oncostatin M), T2 cytokines (IL-5, IL-13) and 
alarmins (IL-33, soluble ST2) were measured by Ella™ 
multiplex or ELISA (R&D Systems, US).

Two patients were excluded for withdrawal of consent 
and a negative PCR at intubation, respectively. Of the 47 
patients included in the final analyses, 37% had a vari-
ant of concern (VOC) and 40% had a fatal outcome. The 
survivor group had significantly less cardiovascular and 
endocrine-related comorbidities compared to the fatal 
population (Table S1). Blood eosinophils, comparable at 

Dear Editor,
Eosinopenia is predictive of disease severity in COVID-

19 [1], and baseline eosinophilia (in asthmatics or non-
asthmatics) is associated with a lower risk of severe 
COVID-19 infection, usually with favourable outcomes 
[2]. It remains unclear whether eosinophils are directly 
responsible for this outcome or if they are a biomarker 
of a Type 2 (T2) response that skews the T1 hyperinflam-
matory response [1, 2]. This study investigated the airway 
cellular source of T2 cytokines and levels changes with 
worsening of COVID-19 in intubated patients.

In a prospective, single-centre cohort study, 49 
mechanically ventilated patients with confirmed 
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V1 (0.06 ± 0.16 and 0.09 ± 0.14 ×109  L) increased signifi-
cantly at V2 in the survivor group only (P = 0.027) with 
similar increases in lymphocytes and monocytes in blood 
(Fig. 1A-C). Although a similar trend was seen for airway 
eosinophils this was not significant (Fig. 1E).

Serum IL-5 increased and soluble ST2 levels decreased 
significantly from V1 to V2 in the survivor group 
(P = 0.002 and P = 0.01, respectively) (Fig. 1I-L). Although 
airway IL-5 levels increased from V1 to V2 in the survi-
vor group this was not significant. However, there were 
significant correlations between serum IL-5 and airway 
IL-5 (R = 0.20, P = 0.01) and blood eosinophils (R = 0.53, 
P = 0.0001). As part of the cytokine storm, although 
serum IL-1β (P = 0.002) and ETA IL-8 (P = 0.048) 
increased from V1 to V2 in the survivor group (Figure 
S1), a significant negative correlation was found between 
IL-5 and IL-1β in ETA from the survivor group at V2 
(R=-0.50, P = 0.018).

To investigate cell sources of T2 cytokines, ETA derived 
cells and blood samples were subject to flow cytometric 

analyses (Figure S2). There were significant increases 
in total CD8+ T cells and CD8+ T cells expressing IL-5/
IL-13 (P = 0.03), GATA-3 (P = 0.03) and T-bet (P = 0.02) 
at V2 compared to V1 in the survival group only (Fig. 2). 
The data were similar for CD4+ T cells in ETA (Fig.  2) 
although these cell numbers were significantly lower than 
CD8+ T cells (Figure S3). The findings of a positive cor-
relation between IL-5/IL-13+CD8+T cells and IL-5 lev-
els (P = 0.01, R = 0.66) in ETA is suggestive that CD8 + T 
cells are a source of IL-5 in the airways. No differences 
in any lymphocyte population were found in blood likely 
because the site of pathology was within the airways (Fig-
ure S3).

This study found that IL-5, a known T2 cytokine, was 
detected in critically ill COVID-19 patients at time of 
intubation with evident increase of levels in the survi-
vor group. The likely source of IL-5 is activated airway 
CD8+T cells which have been linked to improved survival 
rates in severe COVID [4, 5]. Eosinophils are unlikely 
to be directly contributing to favourable outcomes of 

Fig. 1  Differential cell counts and cytokine levels in blood and endotracheal aspirates in intubated patients with severe COVID-19 infection. 
Samples were collected from peripheral blood and endotracheal aspirate at time of intubation (V1) and worsening (V2) in the survival or fatal groups to 
assess differential cell counts (A-D and E-H, respectively) and T2 cytokines (IL-5, IL-13, IL-33, soluble ST2) (serum: I-L; ETA: M-P). Statistical analysis was done 
with Wilcoxon t-test (*P < 0.05 is indicative of significant difference)
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critically ill COVID-19 patients but rather the activated 
CD8 T-cells (that are the source of IL-5 leading to eosin-
ophilia) mediate anti-viral responses leading to improved 
survival.
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