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Table 1
Patient Clinical Characteristics, Treatments Received, and Clinical Outcomes

Patient # 1 2 3 4 5 6

Age, sex 38, Female 50, Male 24, Female 33, Male 55, Female 47, Female
CU indexehistamine release (%) <16 79 55 >50 96
Biopsy results Mixed (neut/eos) (on

prednisone and
omalizumab)

Eosinophilic
predominant

Mixed (neut/eos)
(on omalizumab)

Serum total IgE level (kU/L) 2 12 20
Duration of CSU before start of
omalizumab (mo)

5 5 8 3 3 5

Daily systemic steroid use
before omalizumab

Yes Yes No No Yes No

Daily systemic steroid use
during omalizumab without
CsA

Yes Yes No No Yes No

Weeks of omalizumab before
CsA initiation

20 24 12 16 32 28

CsA starting dose (mg/kg/d) 1.1 (very low) 1.5 (very low) 2.5 (low) 2.8 (low) 3.0 (low) 3.7 (low)
CsA dose at clinical resolution,
UAS7 ¼ 0 (mg/kg/d)

2.2 (low) 1.5 (very low) 3.8 (low) 3.5 (low) 3.0 (low) 3.7 (low)

Lowest effective CsA
maintenance dose,
UAS7 ¼ 0 (mg/kg/d)

0.7 (very low) 1.5 (very low) 1.9 (very low) 2.1 (low) 0.2 (very low) 0.4 (very low)

Time to clinical resolution on
concomitant therapy (wk)

12 1 24 8 2 1

Total duration of CsA treatment
(wk)

36 4 44 24 66a 70b

Random CsA serum level(s)
(mg/L)

59/300/48/35/75/35/
112

113 28/50 142/149/72/100 192/56/<25 70/74/<25/62/33/25

Most recent regimen CsA
Omalizumab
Fexofenadine

(03/2020)

Omalizumabc

(09/2018)
Omalizumabd

(2017)
Fexofenadine
(03/2020)

Omalizumab
Fexofenadine

(03/2020)

CsAb

Omalizumab
Levocetirizine

(03/2020)

Abbreviations: CsA, cyclosporine; CU, chronic urticaria; eos, eosinophilic; IgE, immunoglobulin E; kU, kilounits; neut, neutrophilic; UAS7, urticaria activity score over 7 days.
aBreakthrough hives during taper requiring an increase in dose and then prolonged taper.
bContinues to require intermittent very-low- to low-dose courses (<3 mg/kg/d).
cPatient 1 was lost to follow-up 1 year after CsA cessation.
dPatient 2 was lost to follow-up 2 months after CsA cessation.
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patients who have not responded to at least 12 weeks of omalizumab.
Formative studies are required to confirm the efficacy and safety of
these findings.
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The clinical observation of a patient with common variable
immunodeficiency diagnosed as having coronavirus disease 2019
In December 2019, a novel coronavirus, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), was first reported in the
Wuhan region of China.1 SARS-CoV-2, known to cause coronavi-
rus disease 2019 (COVID-19), is a beta coronavirus with structural
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Figure 1. The timeline of considerable events during a patient’s hospitalization. ACRS, acute respiratory distress syndrome; CT, computed tomography; COVID-19, coronavirus
disease 2019; ICU, intensive care unit; NIPPV, nasal intermittent positive pressure ventilation; PCR, polymerase chain reaction; SARS-CoV-2, severe acute respiratory syndrome
coronavirus 2.
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similarities to severe acute respiratory syndrome coronavirus
(SARS-CoV).1,2 Because of the rapid spread of the disease, the
World Health Organization declared a pandemic on March 11,
2020.1,2 The spectrum of disease severity ranges from asymp-
tomatic to life-threatening with complications such as end-organ
damage and acute respiratory distress syndrome (ARDS).3,4 Ac-
cording to the Centers for Disease Control and Prevention, SARS-
CoV-2 is more likely to cause severe disease in people older than
65 years old, those with comorbid conditions (including chronic
respiratory disease), and those who are immunocompromised,
among others.4 Here, we describe the first clinical observation of
COVID-19 in a patient with common variable immunodeficiency
(CVID) treated with intravenous immunoglobulin replacement
(IVIG) who fully recovered from the severe disease despite
increased risk.

A 53-year-old woman presented to the emergency department
with 7 days of intermittent fever of up to 38�C, chills, myalgia,
generalized fatigue, headache, nonproductive cough, pleuritic chest
pain, and mild shortness of breath. Her partner had recently
received positive results for SARS-CoV-2 and was hospitalized for
pneumonia. A review of the patient’s past medical history revealed
she had CVID with stable bronchiectasis and normal absolute
lymphocyte count. She was on monthly IVIG with her last infusion
being 4 days before presenting to the emergency department. She
also had breast cancer in remission on daily tamoxifen, hypothy-
roidism, and Sjogren’s syndrome on a dose of 200 mg hydroxy-
chloroquine twice daily.

On admission, physical examination revealed the patient to be
afebrile with a blood pressure of 100/58 mmHg, a heart rate of 70
beats per minute, a respiratory rate of 17 breaths per minute, and
an oxygen saturation of 94% on room air. She was alert and ori-
ented with pertinent physical examination findings of coarse
crackles in bilateral lung fields without wheezing, rhonchi, or
increased work of breathing. A chest computed tomography per-
formed in the emergency department revealed multifocal opaci-
ties, confluent peripheral-predominant ground-glass opacities,
and evidence of microvascular dilatation, as shown in Figure 1. The
laboratory examination on admission indicated leukopenia with a
white blood cell count of 2.8 x 109 cells/L with a decreased ab-
solute lymphocyte count of 0.77 x 109/L that was initially normal
at 1.42 x 109/L 11 days before. Routine blood tests, electrolytes,
renal function, liver function, and serum procalcitonin were within
the normal range. Her C-reactive protein was higher than the
normal at 16.66 mg/dL. The total serum immunoglobulin levels
included an immunoglobulin G of 1710 mg/dL (within normal
range), immunoglobulin M of 33 mg/dL (low), and immunoglob-
ulin A of <7 mg/dL (undetectable). The antigen test results for
influenza A and B and respiratory syncytial virus were negative.
The patient was admitted with suspected SARS-CoV-2, with
pending results for nasopharyngeal swab test for SARS-CoV-2 by
polymerase chain reaction assay, and was administered ceftriax-
one and doxycycline because of concern of possible superimposed
bacterial pneumonia.

On hospital day 2, the patient required oxygen supplementation
through a nasal cannula. Her swab results revealed positive for
SARS-CoV-2 and supplemental IVIG of 500 mg/kg was given. The
patient’s home hydroxychloroquine dose was increased from 200
mg twice daily to 200 mg thrice daily. Consideration was given to
start azithromycin but was deferred given her history of an adverse
drug reaction.

On hospital day 4, the patient experienced progressive
shortness of breath with an increasing requirement for oxygen
supplementation. Shewas transferred to the intensive care unit and
placed on noninvasive positive pressure ventilation with
continuous positive airway pressure. Her oxygen requirements
progressively decreased until day 7 when she acutely decom-
pensated and required mechanical ventilation. Subsequent chest
radiography findings revealed evidence of ARDS, as shown in
Figure 1. The patient remained intubated for 3 days before she was
successfully extubated. During the next 4 days, she improved
clinically and oxygen supplementation was weaned to room air.
The SARS-CoV-2 nasopharyngeal polymerase chain reaction results
remained positive on hospital day 13. Shewas discharged home the
next day.
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Several potential treatments have emerged including the use of
chloroquine antimalarial therapy. Hydroxychloroquine, an analog
of chloroquine, has been found to have antieSARs-CoV activity
in vitro.5 Our patient’s home dose was increased from 200 mg
hydroxychloroquine twice daily to 200 mg thrice daily during her
hospitalization; it is unknownwhether the dosing regimen affected
the course of her disease. The patient received IVIG before
admission and was further supplemented during hospitalization.
These infusions were not derived from plasma with SARS-CoV-2
antibodies and limited evidence of its efficacy is currently
available.6

Recently, COVID-19 pneumonia developed in 2 patients in Italy
with x-linked agammaglobulinemia that did not require intensive
care or mechanical ventilation.6 Similar to our patient, theywere on
long-term IVIGwith normal immunoglobulin G levels at the time of
diagnosis and received additional IVIG during hospitalization. In
contrast, ARDS developed in our patient and required mechanical
ventilation. It can be speculated that the Bruton’s tyrosine kinase
mutation may have further protected those patients from experi-
encing the severe inflammatory disease.6 As we learn more about
SARS-CoV-2 and the course of disease in patients with different
primary immunodeficiencies, we will likely gain valuable knowl-
edge of the immune system’s response to COVID-19.

Immunosuppression may be beneficial in preventing mortality,
increasing syndromes of hyperinflammation and cytokine storm
brought about by COVID-19 activating host immune responses,
including interleukin (IL)-2, IL-6, IL-7, ferritin, and tumor necrosis
factor-alpha among others.7 It is unknown whether a cytokine
storm developed in our patient because markers were not evalu-
ated; however, she developed ARDS, signifying pulmonary hyper-
inflammation. The patient fully recovered despite her
immunodeficiency and underlying lung disease and did not require
extended ventilatory support. It is undetermined whether our
patient’s inability to mount a full immune response, immunoreg-
ulation with long-term hydroxychloroquine for her autoimmune
disease and IVIG for her CVID, and tamoxifen therapy altogether
affected the pathogenesis of SARS-CoV-2 with resultant favorable
outcome in this patient. It is unknown whether the addition of
tocilizumab, an IL-6 inhibitor, would have offered further protective
benefit. We describe the first clinical observation of COVID-19
infection in a patient with CVID, bronchiectasis, and autoimmune
disease on chronic hydroxychloroquine and her recovery.
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