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Editorial
Type 2 Asthma Inflammation and COVID-19: A
Double Edged Sword
Brian Lipworth, MD, Rory Chan, MBChB, and Chris RuiWen Kuo, MBChB Dundee, UK
Persistent asthma is typically characterized by activation of
proinflammatory cytokines including interleukins (IL)-4, -5, and
-13, manifesting as the type 2 (TH2) endotype with raised levels
of immunoglobulin E (IgE), eosinophils, and fractional exhaled
nitric oxide (FeNO). Patients with severe asthma appear to be
more susceptible to viral tiggers including severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), resulting in worse
COVID-19 outcomes.1 An observational study found that pa-
tients with non-allergic asthma were at higher risk of SARS-
CoV2 infection and more severe COVID outcomes compared
with those with allergic asthma.2 Activated eosinophils form part
of the innate immune response by attenuating viral load. It has
been suggested that a degree of eosinophilic antiviral insuffi-
ciency may occur in asthma whereby there is a defective virus
sink in the lungs with attenuated viral clearance3 (Figure 1).

The allergic phenotype with IgE sensitization is accompanied
by IL-13-mediated differential regulation of SARS-CoV-2 cell
entry receptors with decreased expression of angiotensin con-
verting enzyme 2 (ACE2) and increased transmembrane protease
serine-2 (TMPRSS2)4 (Figure 1). Moreover, inhaled corticoste-
roids (ICS) result in reduced expression of both ACE2 and
TMPRSS2.5 The United Kingdom OPENSAFELY cohort
found that patients with asthma taking high-dose ICS had a 55%
(95% confidence interval [CI]: 9-54) increased risk of death from
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COVID-19, which was interpreted as being due to confounding
by disease severity.6

Severe COVID-19 occurring in susceptible individuals may
be associated with cytokine-mediated hyperinflammation and
associated coagulopathy with multisystem involvement and
death.7 Markers of worsening disease include hypoxemia, lym-
phopenia, thrombocytopenia, and raised levels of IL-6, C reactive
protein, ferritin, lactate dehydrogenase, and D-dimers. Eosino-
penia may also be part of the overall cytopenic process in the
early phase of severe COVID-19, with later resolution of
eosinophil counts being associated with clinical recovery.8 The
pathogenesis of eosinopenia is complex including suppression of
production and release of eosinophils from bone marrow along
with interferon-mediated apoptosis and attenuated expression of
chemokines. Whether or not eosinopenia is an epiphenomenon
or directly related to the COVID-19 disease process is unclear,
especially in relation to patients with type 2 asthma.

In this issue of the journal, new data from Ferastraoaru et al9

help to further elucidate the role of eosinophils in asthma pa-
tients with severe COVID-19. They performed a retrospective
analysis during Spring 2020 among 737 adult asthma patients
with COVID-19 seen in the emergency department with severe
COVID-19 in the Bronx New York City, of whom 79% were
subsequently admitted. Patients with asthma comprised 20%
of all patients with COVID-19 in their cohort. The presence of
a preadmission mean blood eosinophil count (BEC) �150
cells/mL was found in 53.1% of patients with asthma. Patients
with asthma who had a mean BEC �150 cells/mL before
COVID-19 were 54% (95% CI: 2-79) less likely to be
admitted, whereas those with comorbid heart failure, chronic
kidney disease, or chronic obstructive pulmonary disease
(COPD), but not allergic comorbidities, were more likely to be
admitted. Forced expiratory volume in 1 second (%) predicted,
IgE levels, and use of oral or inhaled corticosteroids were not
associated with an increased risk of admission. Notably, hos-
pitalized patients with asthma who had a peak BEC �150
cells/mL during admission were much less likely to die
compared with those with a BEC <150 cells/mL with respec-
tive mortality rates of 9.6% versus 25.8%. Moreover, such
patients had a significantly greater BEC before admission
amounting to the mean difference of 74 cells/mL, whereas there
were no differences in inflammatory markers. There was no
such relationship between lymphocyte or platelet counts and
mortality in admitted patients. Larger cohorts of patients with
asthma and perhaps asthma-COPD overlap will be required to
replicate these initial observations.

Taken together, these data suggest that the presence of raised
blood eosinophils in asthma appears to be protective against
severe COVID-19 outcomes in terms of hospital admission and
death. In some respects, this observation may appear to be
counterintuitive in that blood eosinophilia is a significant risk
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FIGURE 1. The paradoxical role of type 2 inflammation in regulation of asthma control and response to infection with SARS-CoV-2. Type
2 activation involves IL-5 with eosinophilia and IL-13 with raised FeNO and IgE. IL13 also acts to downregulate ACE2 and upregulate
TMPRSS2 cell entry receptors for SARS-CoV-2. Increased eosinophils are accompanied by worse asthma control but protective against
severe COVID-19. In asthma there may a degree of innate eosinophilic antiviral insufficiency resulting in attenuated viral clearance. ACE2,
Angiotensin converting enzyme 2; FeNO, fractional exhaled nitric oxide; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2;
TMPRSS2, transmembrane protease serine-2.
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factor for worse asthma control and related exacerbations but on
the other hand is associated with better outcomes in COVID-19.
This paradox might perhaps be explained by the apparent
disconnect between TH2 inflammation occurring in asthma and
TH1 inflammation in COVID-19. Another point worth making
is that levels of circulating and tissue eosinophils may be disso-
ciated in asthma,10 although sputum eosinophils are not
measured in routine clinical practice. The presence of raised
eosinophils does not inform about eosinophil activation per se,
which would require measurement of eosinophil cationic protein
or eosinophil-derived neurotoxin. Blood eosinophils are pre-
dominantly mediated by IL-5 and in part by IL-13, whereas
FeNO is mediated by IL-13 (Figure 1). Consequently, further
studies are indicated to explore whether raised FeNO levels in
asthma might also be paradoxically related to better COVID-19
outcomes, especially because higher FeNO levels are associated
with worse asthma control.
It is also pertinent to speculate whether the use of anti-IL-5
agents such as mepolizumab and benralizumab, which suppress
blood eosinophils, might be expected to be accompanied by
worsening of COVID-19 outcomes in patients with severe
asthma. However, improved asthma control and confounding by
disease severity in relation to the use of IL-5 blockers is also likely
to be a key factor. By the same token, it would be relevant to
know if patients with the type 2 low asthma endotype who have
low eosinophils might be more prone to more severe COVID-19
outcomes, in the same way as in non-allergic asthma.2

It remains to be established from much larger cohorts of pa-
tients with asthma if there truly is a reciprocal relationship be-
tween raised type 2 biomarkers and severity of COVID-19
outcomes. Ultimately clinicians should continue to focus on
maintaining optimal long-term asthma control that will reduce
exacerbations and potentially confer protection against viral
triggers possibly including SARS-CoV-2. In this respect,
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achieving such therapeutic goals involves suppression of type 2
disease biomarkers including eosinophils and FeNO.
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