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Unusual clinical course
Patients with multiple comorbidities who are infected with severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) have a higher risk of mortality. However, treatment with mepolizumab may be a key factor in
counteracting the risk of these comorbidities. We present a patient who had an uneventful recovery from coronavirus disease 2019 (COVID-19), despite having 5 independent risk factors for severe disease and increased
mortality.
A 75-year-old man with a long-standing history of asthma, chronic bronchitis, coronary artery disease, and hypertension presented to the Emergency Department in November 2020 with a 4-day history of fever, chills,
shortness of breath, cough, and fatigue. Six months prior to this presentation, the patient was hospitalized
for severe chronic bronchitis and acute exacerbation of asthma. His medications included mepolizumab, aclidinium, ramipril, diltiazem, aspirin, albuterol sulfate, and micronized budesonide/micronized formoterol fumarate dihydrate. Physical examination was unremarkable, except for cardiopulmonary distress. Laboratory tests
showed leucocytosis. His chest X-ray revealed infiltrates and interstitial edema in the lower lung fields. A PCR
test for SARS-CoV-2 was positive. COVID-19 pneumonia was diagnosed, and the patient was admitted to the
hospital, where he was treated with acetaminophen, amoxicillin, dexamethasone, and supplemental oxygen.
The patient remained stable and was discharged from the hospital the following day. He was free of all symptoms after 21 days.
This case of a 75-year-old man who presented with mild COVID-19 supports the findings from other reports of
improvement in clinical outcomes for some patients with asthma who received treatment with mepolizumab.
Asthma • Bronchitis, Chronic • COVID-19 • IL5 Protein, Human • Mepolizumab • SARS-CoV-2
https://www.amjcaserep.com/abstract/index/idArt/938450
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Background

ramipril 10 mg once daily, diltiazem 180 mg once daily, aspirin 81 mg once daily, albuterol sulfate 2 puffs 4 times daily, as
needed, and micronized budesonide/micronized formoterol fumarate dihydrate 3 puffs 2 times daily, as needed. Moreover, he
was unvaccinated for COVID-19, as the vaccine was unavailable
at the time. On arrival at the ED, his vital signs were as follows:
blood pressure of 143/100 mm Hg; pulse rate of 115 beats/
min; respiratory rate of 20 breaths/min; oxygen saturation of
94% on ambient air; and temperature of 37.8°C. His physical
examination was unremarkable, except for cardiopulmonary
distress. His body mass index was 24.9 kg/m2. A chest X-ray
showed infiltrates and was suggestive of interstitial edema in
the lower lung fields. In addition, there were increased perihilar vascular markings. Spirometry testing revealed severe obstructive lung disease (FEV1 1.25 L [41% predicted]; FVC 3.05 L
[79% predicted]; FEV1/FVC ratio [41% predicted]). Venous blood
gas showed the following results: pH of 7.36, pCO2 of 41 mm
Hg, and bicarbonate of 22 mmol/L. An electrocardiogram (ECG)
showed sinus tachycardia, with no other abnormalities. The
following laboratory values were significant: leukocyte count
of 1.89×1010 cells/L, monocyte count of 8.1×109 cells/L, immature granulocyte count of 1.1×109 cells/L, and increased band
neutrophils. The eosinophil count was <1×104 cells/L. A PCR
test (British Columbia Center for Disease Control Laboratory
Designed Test-ABI Platform) for SARS-CoV-2 was positive, and
COVID-19 pneumonia was subsequently diagnosed. He was admitted to the hospital, where he was treated with acetaminophen 1000 mg 4 times daily, as needed, amoxicillin 500 mg 3
times daily, as needed, dexamethasone 4 mg once daily, and
supplemental oxygen via a nasal cannula. A blood culture for
bacteremia was negative. His vital signs stabilized overnight,
and he was discharged from the hospital the following day, with
amoxicillin and dexamethasone prescribed for 10 days. He and
his close contacts were placed in quarantine for 14 days. The
patient recovered without any events and was free of all symptoms after 21 days from the time of discharge.

The risk of mortality in patients infected with severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) increases several-fold for those with multiple comorbidities [1]. Some of these
comorbidities include chronic bronchitis [2], hypertension [3],
and coronary artery disease [4]. However, the risk of mortality due to SARS-CoV-2 is unclear in patients with asthma [5].
Some studies have shown an increased risk [6], whereas others have shown a decreased risk [7]. Moreover, a meta-analysis of 150 studies conducted worldwide did not show conclusive evidence of increased risk for coronavirus disease 2019
(COVID-19) diagnosis, hospitalization, or mortality in patients
with asthma [8]. One possible explanation for this unclear evidence is the lack of information regarding medications used
by patients [8]. Nevertheless, the decreased risk of mortality
observed among asthma patients could be due to treatment
with biologics, such as mepolizumab [9].
This report is of a 75-year-old man with several comorbidities,
including asthma, chronic bronchitis, hypertension, and coronary artery disease, who was hospitalized for mild COVID-19.
The patient had an uneventful recovery despite having these
independent risk factors for severe disease and mortality for
COVID-19. He was receiving mepolizumab before being infected with SARS-CoV-2. Mepolizumab, which is a humanized anti-interleukin-5 (anti-IL-5) monoclonal antibody, reduces the
production and survival of eosinophils and is approved for the
treatment of asthma [10,11].

Case Report
A 75-year-old man with a long-standing history of chronic
bronchitis, asthma, coronary artery disease, and hypertension
presented to the Emergency Department (ED) in a hospital in
Vancouver, Canada, in November 2020, with a 4-day history
of fever, chills, cough, fatigue, and shortness of breath at rest.
Prior to experiencing these symptoms, the patient was moderately active, and his asthma, chronic bronchitis, and coronary artery disease were well controlled. Over the 4-day period, his symptoms became progressively worse, and he was
taken to the hospital. Of significance, he was hospitalized 6
months prior to this presentation for severe chronic bronchitis
and acute exacerbation of asthma. In addition, he was hospitalized in 2015 for coronary artery disease. The comorbidities
were well controlled with medications, and asthma exacerbations were limited to no more than 1 to 2 times per year. He
did not smoke cigarettes or drink alcohol. His medications include mepolizumab subcutaneously every 4 weeks, a humanized
anti-interleukin-5 (anti-IL-5) monoclonal antibody that reduces
the production and survival of eosinophils and is approved for
the treatment of asthma [10], aclidinium 400 mcg twice daily,
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Discussion
We present a case of an elderly, male patient who had 5 independent risk factors for increased COVID-19 mortality [4]. The
patient had been receiving mepolizumab treatment for asthma
before he was infected with SARS-CoV-2. Of particular significance, his case of COVID-19 pneumonia was mild, which suggested that the mepolizumab may have had protective effects
on the course of his COVID-19 pneumonia [8]. This patient was
diagnosed with COVID-19 in the early phase of the global pandemic [12], when the disease was still relatively unknown and
there were no available recommended antivirals [13], no readily available anti-SARS-CoV-2 monoclonal antibodies [14], no
approved COVID-19 vaccines [15], and no established therapeutic management guidelines for COVID-19. At first glance, it
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experimental evidence that eosinophils have potential antiviral
activity [31]. However, whether the acquired eosinopenia associated with COVID-19 [32] directly contributed to the disease
course has yet to be determined. Furthermore, despite this patient’s severe exacerbation of asthma as a result of COVID-19,
his eosinophil levels remained within normal ranges, and he
was discharged less than 24 h after hospital admission.
It has been hypothesized that SARS-CoV-2 infection activates
eosinophils, which then migrate to the lungs and in turn are
lysed [33]. This lysis causes phagocyte recruitment, and this
process may trigger hyperinflammation and a cytokine storm
[34]. However, our patient’s eosinophil count was normal,
most likely due to suppression by mepolizumab [9]. Thus, we
believe that this may have been a contributory mechanism to
preventing hyperinflammation and the cytokine storm usually observed in severe cases of COVID-19 [29].

In their meta-analysis, Parohan et al showed that the pooled
risk of mortality for COVID-19 infection for the following independent risk factors was 2.7 for hypertension, 3.7 for cardiovascular disease, 3.5 for chronic obstructive pulmonary disease,
4.5 for age >65 years, and 1.5 for male sex [20]. Interestingly,
a nationwide analysis by Guan et al revealed that the hazard
ratio of mortality for COVID-19 infection was 2.6 for patients
with 2 or more comorbidities when compared with patients
without any comorbidities [21]. Thus, we believe that our patient’s risk of mortality would have been increased severalfold, given this combination of 5 independent risk factors, all
of which have an individual hazard ratio of greater than 1.5 [3].
Moreover, recent evidence revealed that the risk of death is
1113 times higher in a patient infected with SARS-CoV-2 who
has 2 of 9 combined comorbidities [22].

Similar to our patient, several cases have been reported of
patients with a history of uncontrolled asthma who had been
receiving mepolizumab before SARS-CoV-2 infection [29,35].
Aksu et al reported a case of a 55-year-old woman who had
been hospitalized several times because of severe asthma
but who recovered well despite COVID-19 [29]. Additionally,
a 61-year-old man with hypertension and a 20-year history
of eosinophilic asthma who was receiving monthly injection
of mepolizumab contracted COVID-19 and recovered without
complications [35]. However, unlike our patient, the patients
in both of these reported cases [29,35] were treated with favipiravir, an antiviral which has been shown to improve clinical outcomes in COVID-19 patients [36].

However, on closer examination, our patient was receiving
medications that may have altered his clinical outcome. The
use of corticosteroids [23] and calcium channel blockers [24]
in our patient may have produced some beneficial effects. In
the RECOVERY trial, it was found that dexamethasone reduced
COVID-19 mortality by 2.8% when compared with usual care
(age-adjusted rate ratio, 0.83; 95% confidence interval [0.750.93]; P<0.001)[25]. Furthermore, the use of angiotensin-converting enzyme (ACE) inhibitors or angiotensin receptor blockers in this patient was most likely of no consequence regarding
COVID-19 mortality. ACE inhibitors were thought to be a risk
factor for patients with COVID-19 because of their potential to
increase ACE-2, the primary SARS-CoV-2 receptor, but the literature does not support such a claim [26-28]. One good candidate that may have affected the disease severity and mortality is mepolizumab, a biologic agent that inhibits IL-5 [11],
but its contribution to reducing disease severity and mortality in COVID-19 patients is still unclear.

Although mepolizumab is not recommended during the early period of SARS-CoV-2 infection when the virus is replicating and there is limited inflammation [34], our patient had already been receiving treatment with mepolizumab before he
was infected with SARS-CoV-2. Moreover, SARS-CoV-2 is not
more common in asthma patients treated with biologics such
as mepolizumab, nor does mepolizumab seem to be associated with adverse outcomes in patients with severe asthma [37].
The association between lung eosinophils and SARS-CoV-2,
particularly regarding the role of IL-5 antagonists in providing
therapeutic benefits, needs to be investigated further.

Conclusions

Mepolizumab, which is a humanized monoclonal antibody indicated for treating refractory eosinophilic asthma, has been suggested to reduce the severity of illness and mortality associated
with COVID-19 in patients with asthma [9]. Our case corroborates with evidence from other recent reports of patients with
severe asthma who required hospitalization for COVID-19 and
showed improvement in clinical outcomes after treatment with
mepolizumab [29,30]. In addition, pre-clinical studies provided
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This case of a 75-year-old man with several comorbidities who
presented with mild COVID-19 supports the findings from other reports of improvement in clinical outcomes for some patients with asthma who received treatment with mepolizumab.
In addition, the beneficial role of dexamethasone in recovery
of this patient needs to be considered.
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may seem counterintuitive that this patient presented with a
mild form of COVID-19 pneumonia even though he had several
risk factors that increased his likelihood of developing severe
disease, intensive care unit (ICU) hospitalization, and mortality [16]. These risk factors included chronic bronchitis [4], hypertension [3], coronary artery disease [4], male sex [17], and
older age [18]. Moreover, this patient was at increased risk of
ICU admission and death from COVID-19 because of his recent hospitalization for severe asthma [19].
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