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OLGU SUNUMU CASE REPORT

First SARS-CoV-2 Infection in Patients with
Severe Asthma Receiving Mepolizumab
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Abstract

Ozet

Severe acute respiratory syndrome coronavirus (SARS-
CoV)-2 is a zoonotic viral pathogen belonging to the
same family as SARS-CoV. To the best of our
knowledge, no case that was receiving mepolizumab
for severe asthma and that developed COVID-19 has
been reported to date in literature. In September
2020, o 6é1-year-old male patient undergoing

monthly mepolizumab treatment for the last 6 months,

in addition to his current asthma treatment, was ad-
mitted to our clinic with complaints of high fever (38-
38.5°C), loss of senses of taste for 3-4 days, as well
as nonproductive cough and shortness of breath.
Patchy ground-glass densities were observed in basal
parts of lower lobes of both lungs, and the patient
recorded a positive nasopharyngeal real-time PCR
SARS-CoV-2 test. The patient was initiated on hy-
droxychloroquine, favipiravir and an anticoagulant,
and home quarantine was recommended. The pa-
tient's complaints had relieved significantly by day 5
of the treatment. There is a need for larger and more
extensive studies on the effect of medications used for
the treatment of patients with severe asthma on
COVID-19 infection, and due to its antiviral effects,
the potential favorable contribution of mepolizumab
to the treatment of COVID-19 infection in this patient
group should be monitored.
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Siddetli akut solunum sendromu koronaviris (SARS-
CoV) -2, SARS-CoV ailesiyle ayni aileye mensup,
zoonotik bir viral patojendir. Bu zamana kadar, litera-
tirde, agdir astim sebebiyle mepolizumab tedavisi alan
ve ayni zamanda COVID-19 gelisen bir olgu bildiril-
memigtir. Agir non-atopik astim tedavisi icin son 6
aydir, mevcut astm tedavilerinin yaninda, mepolizu-
mab tedavisi uygulanan 61 yasinda erkek hasta, Eyldl
2020'de klinigimize yiksek ates, son 3-4 ginde geli-
sen koku ve tat duyusunda kayip, kuru &ksirik ve
nefes darligi sikayetleri ile basvurdu. Hastanin akciger
tomografisinde her iki akciger alt lob bazal kisimla-
rinda yama seklinde buzlu com dansiteleri izlendi ve
hastanin SARS-CoV-2 icin PCR sonucu pozitifti. Has-
taya hidroksiklorokin, favipiravir ve antikoagilan
tedavi baslandi ve hasta evde karantinaya alindi.
Takiplerinde, tedavinin 5. gininde hastanin sikayet-
leri dnemli élgide rahatladi. Agir astm hastalarinin
tedavisinde kullanilan ilaglarin COVID-19 enfeksiyo-
nu Uzerine etkilerini inceleyen genis ve kapsamli
calismalara ihtiyag oldugu asikar olmakla beraber,
anti-viral etkinligi  sebebiyle, bu hasta grubunda,
mepolizumabin  COVID-19 enfeksiyonu tedavisine
olumlu katkilar géz ardi edilmemeli ve takip edilme-
lidir.
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Severe acute respiratory syndrome coronavirus (SARS-
CoV)-2 is a zoonotic viral pathogen belonging to the
same family as SARS-COV, and is the cause of the res-
piratory coronavirus disease 2019 (COVID-19) that was
declared a pandemic by the World Health Organization
(1). As there is still no effective medication or vaccination
for SARS-CoV-2, the determination of at-risk patient
groups and protection of these patient groups is im-
portant. Although viral infections are known to be one of
the leading triggers of severe asthma exacerbations, and
pulmonary complications are known to be responsible for
virus-induced mortality and morbidity, knowledge of the
risk status of these patients for COVID-19 is limited and
controversial (2). It has been reported that pediatric pa-
tients with asthma in particular are less vulnerable to
coronaviruses during the previous severe acute respiratory
syndrome (SARS) epidemics, when these patients experi-
enced less frequent asthma exacerbations. This suggests
that asthma, or the treatments used for asthma exacerba-
tions, may provide protection against COVID-19.
Mepolizumab, an anti-IL (Interleukin)-5 monoclonal anti-
body, is a treatment modality that is used for non-atopic
patients with severe eosinophilic asthma. To the best of
our knowledge, no case receiving mepolizumab for se-
vere asthma has been reported with COVID-19 in Turkey
to date. In this report, we report on the first case to be
receiving mepolizumab for severe non-atopic asthma and
to have recorded a Polymerase Chain Reaction (PCR) (+)
SARS-CoV-2 infection, and discuss this case in the light of

literature on the subject.

CASE

A 61-year-old male patient being followed-up in our
clinic for 20 years with diagnoses of severe eosinophilic
asthma, pansinusitis, nasal polyposis and NSAID (Non-
steroidal anti-inflammatory drugs) allergy was receiving
monthly mepolizumab (100 mg/4 weeks/subcutaneous)
treatment for the last 6 months, in addition to his current
asthma treatment (salmeterol/fluticasone 50/500 mcg,
inh, 2x1; montelukast 10 mg, po, 1x2; salbutamol inh, as
needed; iprafropium bromide 1x1, inh). In September
2020, the patient was admitted to our clinic with com-
plaints of high fever (38-38.5°C), loss of senses of taste
and smell and joint pain, which were present for 3-4 days,
as well as nonproductive cough and shortness of breath
for 1 day. He had no accompanying disease other than
hypertension. A physical examination revealed his general
condition to be fine; he was conscious, slightly tachypneic,
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had a respiration rate of 18 breaths per minutes, O,
saturation of 94% and a temperature of 38.5°C. A res-
piratory system examination, revealed bilateral expiratory
rhonchi. In his blood work-up, a hemoglobin level of
13.8 g/dl was recorded, and acute-phase reactants were
elevated (Table 1). A thorax CT (computerized tomogra-
phy) carried out for suspected COVID-19 revealed patchy
ground-glass densities (viral pneumonia) in the basal
parts of lower lobes of both lungs (Figure 1). The patient
recorded a positive nasopharyngeal real-time PCR SARS-
CoV-2 test, and was initiated on hydroxychloroquine (200
mg, po 2x1), favipiravir (2x1600 mg loading dose,
2x600 mg maintenance dose, for 10 days) and an anti-
coagulant  (Enoxaparin-Low-molecular-weight  heparin
4000 U 2X1, for 8 days), and home quarantine was
recommended. Hospitalization was not considered. The
patient's complaints had relieved significantly by day 5 of
the treatment. After the patient completed the 10-day
quarantine, he was re-evaluated in our clinic. His general
condition was fine, he had a body temperature of 36.1°C,
a respiration rate of 16 /min and no pathology other
than bilateral prolonged expiration was determined on
respiratory system examination. The Mepolizumab treat-
ment (100 mg/ 4 weeks/ subcutaneous) of the patient
was continued.

DISCUSSION

SARS-CoV-2 is a zoonotic virus infection that has spread
around the entire world, and has led to one of the most
widespread pandemics in history (3). Due to the lack of a
medication for the treatment of COVID-19 (4) or the
development of an effective vaccine for the prevention of
SARS-CoV-2, patients with chronic diseases are at greater
risk from such diseases (5,6). During the SARS-CoV-2
outbreak, virus-induced pulmonary complications in par-

ticular are responsible for mortality and morbidity (4).

Figure 1: Thorax CT images of the patient
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Table 1: Clinical and laboratory properties of the patient

Symptoms | | Laboratory results | |
Fever + White blood cells (109/L) ~ 7.58 (3.91 - 10.9)
Chills + Lymphocytes (109/L) 2.07 (1,26 - 3,35)

Headache + Monocyte (109/L) 0.38 (0,29 - 0,95)

Bodyache + Eosinophils (109/L) 0 (0,03 - 0,59)

Fatique + Lymphocytes, % 27.3 (19,1 - 47,9)
Vomiting and diarrhea Monocytes, % 5.1(52-152)
Cough + Eosinophils, % 0(0,6 - 7,6)
Dyspnea + I9G (g/L) 10.1 (7-16)
Sore throat + IgM (g/L) 0.7 (0.4-2.3)
Chest pain + IgA (g/L) 1.1 (0.7-4.0)
IgE (IU/mL) 141 (0-100)
CRP (g/L) 5.5 (0-5)
Fibrinogen (g/L) 478 (180-400)
D-Dimer (mg/L) 0.8 (0-2)
Ferritin (ug/L) 325 (18.5-306.5)
Real fime COVID-19 PCR (+)
White blood cells (109/1) ~ 7.58 (3.91 - 10.9)

Coronavirus 2019: COVID-19, Ig: Immunoglobulin, CRP: C-reaktive protein

As viral infections are among the major causes of asthma
exacerbations, and pulmonary complications are mainly
responsible for mortality during the SARS-CoV-2 outbreak,
the severe asthma patient group was initially considered
to be at particular risk from COVID-19 in the initial stag-
es (2,5,6). The results of the first studies on this patient
group, however, were in conflict with this prediction, with
the proportion of patients with asthma reported to be
relatively lower among patients hospitalized for SARS-
CoV-2 (7,8) in some studies. This was linked to the down-
regulation of angiotensin-converting enzyme-2 (ACE2)
due to the use of inhaled corticosteroids, and corticoster-
oid-induced prevention of SARS-CoV-2 from entering into
respiratory epithelial cells, as well as to the antiviral ef-
fects of the immunomodulatory agents used for the treat-
ment of asthma (9-11). This suggests that asthma treat-
ments may be protective against SARS-CoV-2 (11,12).
Our case is the first PCR (+) SARS-CoV-2 case to be
reported to date, being a patient receiving mepolizumab
for severe asthma in Turkey. The lack of cases of SARS-
CoV-2 being reported in patients with severe asthma

receiving mepolizumab since the beginning of the out-
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break, aside from the current case, and the fact that our
patient pulled overcame their COVID-19 infection with
relatively mild symptoms support this hypothesis, and
suggest that mepolizumab may be protective against
COVID-19 infection in the severe asthma patient group.

IL-5 is the most leading interleukin triggering the matura-
tion of eosinophils in bone marrow, their transport to the
peripheral bloodstream, and their production, differentia-
tion and activation. Eosinophils internalize the viral anti-
gens in the respiratory tract, exhibiting an antiviral effect;
however, internalized viral particles cause a secretion of
cytokines and chemokines from eosinophils that trigger
respiratory epithelial injury (13). Mepolizumab, an im-
munomodulatory agent used for the treatment of asthma,
is a monoclonal antibody against IL-5 that has been
shown to reduce the frequency of asthma exacerbations
in patients with severe asthma with an eosinophil count of
150 cell/ml3 (14,15). Mepolizumab has been shown in
many studies to reduce asthma control scores, as well as
eosinophilia in the blood or sputum in patients with se-
vere asthma (14,16). Mepolizumab may exhibit a protec-

tive effect on the respiratory epithelium by not only pre-
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venting the entry of the SARS-CoV-2 virus into respiratory
cells, but also through its eosinophil-reducing effect, and
its reduction of the chemokines and cytokines that are
secreted by eosinophils in response to SARS-CoV-2 caus-
ing epithelial injury. Pineros et al. (17) reported that
mepolizumab injections reduce rhinovirus-induced IL-5
secretion by reducing CD62L and CD69 expressions on
eosinophils. In the same study, mepolizumab injections
were reported to increase the levels of secretory IgA that
exhibits an antiviral effect on the respiratory epithelium of
patients with severe asthma. Mepolizumab also exhibits
an antiviral effect by increasing the number of natural
killer cells — an important part of innate immunity against
viruses. Furthermore, mepolizumab has been shown to
reduce rhinovirus-mediated B-cell and macrophage ac-
cumulation in the respiratory epithelium, and to lower the
amount of mast cell-induced tryptase in bronchoalveolar
lavage (13,16,17). Cumulatively, all these effects suggest
that mepolizumab may reduce the epithelial injury caused
by a viral infections like SARS-CoV-2, and may provide
protection against COVID-19 infection (4,17).

In conclusion, given the lack of an effective treatment or
vaccine for the prevention of SARS-CoV-2 infection, the
patient group with severe asthma can be considered a
potential risk group that requires particular attention.
There is an obvious need for larger and more extensive
studies on the effect of the medications used for the
treatment of patients with severe asthma on COVID-19
infection, and although its effects against COVID-19 and
its antiviral effects are hypothetical, the potential favora-
ble contribution of mepolizumab to the treatment of
COVID-19 infection in this patient group should be moni-
tored.
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