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ABSTRACT
Coronavirus disease 2019 (COVID-19) originated in Wuhan, China, and caused a pandemic in the world. SARS-CoV-2 infections
have a great health risk, especially in patients with chronic diseases. There are concerns that COVID-19 will be more severe in patients
with severe asthma. The efficacy and safety of biological agents used in severe asthmatics during SARS-CoV-2 infections are currently
unknown. In this case report, we present a patient who had been using omalizumab for five years with the diagnosis of severe asthma
and died due to COVID-19. To the best of our knowledge, this is the first case of a Turkish patient who died due to COVID-19 under
omalizumab treatment for severe asthma.
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INTRODUCTION
Coronavirus disease 2019 (COVID-19) originated in
Wuhan, China and caused a pandemic in the world (1).
SARS-CoV-2 infections have a great health risk, especially
in patients with chronic diseases (2). GINA (Global
Initiative for Asthma) recommends that asthmatic patients
continue their controller medications including inhaled
corticosteroids, during the COVID-19 outbreak. GINA
recommends adding biological agents to the treatment of
selected patients with severe asthma to reduce the need for
oral corticosteroids (3).
There are concerns that COVID-19 may be more
severe, especially in patients with severe asthma who
use biological agents. However, the efficacy and safety of
treatment with biological agents during SARS-CoV-2
infections are currently unknown. In this case report, we
present a severe asthmatic patient who had been using
omalizumab for five years and died due to COVID-19.

CASE REPORT
A 54-year-old female patient, who had been followed
up at our allergy and immunology clinic with the
diagnosis of severe asthma, was referred to our clinic for
omalizumab injection. Her medical history revealed that
she had FMF (familial Mediterranean fever) for 15 years,
diabetes mellitus for two years, asthma for eight years,
and obesity (body mass index: 38.9). She had been using
salmeterol fluticasone 50/500 mcg 2x1/day, montelukast
10 mg/day, and omalizumab 300 mg/every four weeks with
the diagnosis of severe asthma for five years. The patient
was referred to the coronavirus outpatient clinic of our
hospital due to the complaints of fever, shortness of breath,
and cough, at the time of admission for the omalizumab
injection. Since the PCR (polymerase chain reaction) test
(nasal swab) performed in the coronavirus outpatient
clinic was positive, the patient was recommended to use
hydroxychloroquine tablet 200 mg 2x1 for five days and
isolate herself at home for 14 days. On the second day of
hydroxychloroquine treatment, the patient’s complaint of

ORCID Mehmet Erdem ÇAKMAK / 0000-0001-7899-3004, Saltuk Buğra KAYA / 0000-0002-3890-1299, Özge Can BOSTAN / 0000-0002-4528-5404,
Gülseren TUNCAY / 0000-0001-6529-9750, Ebru DAMADOĞLU / 0000-0001-6250-2100, Gül KARAKAYA / 0000-0002-7524-091X, Ali F. Kalyoncu / 0000-0001-7475-3775

27

Mortality due to COVID-19 in a Patient with Severe Asthma

shortness of breath increased and she presented again to
the emergency department. On the physical examination
performed in the emergency department, fever was 38.2
°C, pulse 108/min, respiratory rate 29/min, blood pressure
90/58 mmHg, and saturation 88% while taking 4 L/min
supplemental nasal oxygen. On the respiratory system
physical examination, there were rales and rhonchi in
both lung fields. Other physical examination findings were
normal. The laboratory tests showed: ferritin 86.9 µg/ml
(normal: 11-307), C reactive protein (CRP) 20.4 mg/dL
(normal: 0-0.5), lactate dehydrogenase (LDH) 251 mg/dL
(normal <247), lymphocyte count 900 µL (normal: 12003600), sedimentation rate 39 mm/hour (normal: 0-25),
procalcitonin 0.023 ng/mL (normal: 0-0.1), troponin-I
2.7 ng/L (normal: 8.4-18.3), and D dimer 0.47 mg/L
(normal: 0-0.55). The thoracic computed tomography of
the patient revealed opacities and ground-glass densities
in the peripheral, lower, and posterior zones in both lungs
(Figures 1, 2). Favipiravir was started at a 2x1600 mg firstday loading dose followed by 2x600 mg maintenance dose
for five days. Dexamethasone 8 mg/day was added to the
treatment and the patient was transferred to the intensive
care unit (ICU). As her hypoxemia worsened during ICU
follow-ups, she was intubated on the third day of her
hospitalization in the intensive care unit and followed up
under mechanical ventilation and in the prone position.
The patient, who developed septic shock and multi-organ
failure during follow-up, died after 14 days in the ICU.

Figure 1. Radiological imaging of the case; Thoracic computed
tomography.

DISCUSSION
In this case report, we presented a patient who had
been using omalizumab for five years with the diagnosis of
severe asthma and died due to COVID-19 infection. To the
best of our knowledge, this is the first Turkish case receiving
omalizumab treatment due to severe asthma who died of
COVID-19. It is thought that treatment with omalizumab,
an anti-IgE antibody, may protect against severe COVID-19
infection. Omalizumab has been shown to reduce the highaffinity IgE receptors on plasmacytoid dendritic cells and
increase the antiviral immune response (4). In the PROSE
(Preventative Omalizumab or Step-up Therapy for Severe
Fall Exacerbations) study, it was shown that omalizumab
caused a decrease in the frequency of viral infections due
to decreased expression of high-affinity IgE receptors in
plasmacytoid dendritic cells in asthmatic children (5,6).
There is limited data in the literature on COVID-19 patients
receiving omalizumab. In a study by Domínguez-Ortega J
et al., seven of 71 patients with severe asthma who took
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Figure 2. Radiological imaging of the case; Thoracic computed
tomography.

biological agents were diagnosed with COVID-19. Five of
these seven patients were receiving omalizumab treatment.
Pneumonia requiring hospitalization was diagnosed in
only one of the seven patients receiving omalizumab, and
the clinical findings were very mild in the other patients.
During the COVID-19 infection, no asthma exacerbation
or loss of asthma control was observed in these seven
patients (7). In this case we presented, asthma control
was impaired during COVID-19 while asthma was under
control, and the infection was mortal.
Coronavirus infections other than COVID-19 limited
to the upper respiratory tract have been associated with
asthma exacerbations (8). The effect of more virulent
coronaviruses such as SARS-CoV-2 on asthma control
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is not well known. According to the current literature,
asthma is not among the top 10 comorbid diseases in
patients who die from COVID-19. Comorbid diseases
such as diabetes, chronic heart disease, and obesity have
been found to be more closely associated with COVID-19related deaths (9). However, the Center for Disease Control
and Prevention (CDC) reported that the most common
comorbid diseases in young patients hospitalized with the
diagnosis of COVID-19 are obesity, asthma, and diabetes
(10). In this case, accompanying comorbid diseases were
asthma, diabetes, FMF, and obesity. Concomitant diabetes
and obesity may have contributed to the mortality of
the case. The impact of asthma on COVID-19 severity
remains uncertain. This uncertainty also causes anxiety in
healthcare providers and patients.
The anxiety that asthma medications may adversely
affect the clinical course of COVID-19 infection causes
concern among healthcare providers. Inhaled steroids are
the mainstay of asthma treatment and oral steroids are
frequently used in asthma exacerbations. In vitro studies
have shown that corticosteroids inhibit viral cytokines, but
not interferons, which are an important antiviral defense
mechanism (11). According to the current literature data,
it is not possible for us to make a clear judgment about
the effects of corticosteroid therapy on the prognosis of
COVID-19 in patients with asthma. In addition, there
is no data indicating that biological drugs approved for
asthma treatment increase the risk of COVID-19. The
GINA guidelines also recommend that asthmatic patients
continue their current controller medication during the
COVID-19 outbreak (3).
In conclusion, the effect of biological agents used in
asthma treatment on the clinical course of COVID-19 is
unknown. However, biological agents should be preferred
over corticosteroids in severe asthma patients requiring
regular use of systemic corticosteroids. We think that
other comorbid diseases (obesity, diabetes) may have
contributed to mortality in this patient with severe asthma
who received omalizumab treatment.
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