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Table 1
Association of Income Loss With Urticaria Activity and Patient-Reported Outcomes

Characteristic Unaffected Reduced Complete loss

n (%) aOR n (%) aOR (95% CI)a P value n (%) aOR (95% CI)a P value

Primary outcomes
Frequent wheals (>1 d/wk) 23 (33.8) Reference 29 (53.7) 2.45 (1.15-5.25) .020 32 (53.3) 2.13 (1.01-4.50) .048
Frequent itch (>1 d/wk) 30 (44.1) Reference 29 (53.7) 1.52 (0.72-3.22) .271 35 (58.3) 1.90 (0.90-4.03) .093
Moderate-to-intense wheals 8 (11.8) Reference 9 (16.7) 1.67 (0.59-4.78) .338 16 (26.7) 2.61 (0.97-6.99) .057
Moderate-to-intense itch 20 (29.4) Reference 22 (40.7) 1.57 (0.73-3.38) .248 29 (48.3) 2.19 (1.02-4.68) .044

Secondary outcomes
Anxiety (GAD-2, �3) 17 (25.0) Reference 18 (33.3) 1.80 (0.79-4.11) .161 21 (35.0) 1.34 (0.60-3.00) .483
Depression (PHQ-2, �3) 31 (45.6) Reference 26 (48.2) 1.18 (0.57-2.47) .657 26 (43.3) 0.83 (0.40-1.76) .633
Perceived stress (VAS, �7) 3 (4.4) Reference 6 (11.1) 2.56 (0.59-11.2) .208 12 (20.0) 4.56 (1.17-17.8) .029

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; GAD-2, 2-item generalized anxiety disorder; PHQ-2, Patient Health Questionnaire-2; VAS, visual analogue
scale.
aAdjusted for sex, annual income, and outdoor activity restriction.
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Chronic urticaria has detrimental effects on the quality of life
and mental health, whereas psychiatric comorbidities could
aggravate urticaria activity, which, in turn, results in a vicious circle.
More importantly, the needs for disease control remain largely
unmet in chronic urticaria, because a substantial number of
patients benefit little from H1 antihistamines.7 Consequently,
research for novel mechanisms involved in the neuroimmune
inflammation in urticaria is needed, because it will enlighten the
development of new therapeutic strategies for patients with un-
satisfied disease control and impaired quality of life. Admittedly, we
realized that a social stressor is not the Achilles’ heel of urticaria,
because it only contributed to approximately 20% of the total effect.
In addition, we observed no significant correlation between income
loss and the total score of the UAS partly because of the lack of
associations of income loss with the frequency of itch and severity
of wheals. This might introduce additional measurement errors and
conceal the true effect toward null. Another possible explanation is
the effect modification by SES. A study found that lower SES was
associated with a larger increase in perceived stress and higher
levels of interleukin-6 in survivors who experienced a disaster,
indicating that individuals from different SES backgrounds respond
differently to stressors both psychosocially and biologically.8 In
conclusion, during this pandemic period, dermatologists and psy-
chologists can work together and remotely to identify the patients
who have experienced loss of income and social distancing and to
provide personalized care to minimize the adverse outcomes of
urticaria and many other allergic diseases.
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A fatal case of coronavirus disease 2019 in a patient with common
variable immunodeficiency
Common variable immunodeficiency (CVID) is a heterogeneous regarding CVID. Of note, 3 recent reports describe mostly positive

group of primary immunodeficiency syndromes characterized by
hypogammaglobulinemia and impaired vaccine responses.
Although immunodeficiency is described as a risk factor for
coronavirus disease 2019 (COVID-19), limited data are available
outcomes in patients with CVID who were diagnosed as having
COVID-19,1-3 with only 1 fatality.3 All these patients had adequate
immunoglobulin G (IgG) levels at the time of COVID-19 diagnosis.1-3

We present a case of a patient with a history of CVID and severely
low IgG levels owing to a lapse in immunoglobulin replacement
therapy, who died of complications related to COVID-19 despite
receiving convalescent plasma and high-dose intravenous
immunoglobulin (IVIG).
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The patient was a 42-year-old man with a longstanding history
of asthma, morbid obesity, and CVID characterized by recurrent
sinopulmonary infections. He was previously on regular monthly
IVIG and was reportedly stable. However, he had not received any
IVIG within the previous 6 months because of insurance issues. He
experienced COVID-19 symptoms in May 2020 with a positive
result of the nasopharyngeal polymerase chain reaction (PCR) swab
for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
He was initially quarantined at home for 4 days. However, he
developed fevers with worsening dyspnea and was, thus, admitted
to a community hospital. Chest computed tomography revealed
multifocal pneumonia. On hospital day 4, hewas intubated because
of worsening hypoxemia. On hospital day 5, he received convales-
cent plasma and started remdesivir. On hospital day 6, vancomycin
was started for methicillin-resistant Staphylococcus aureus cultured
fromhis sputum. Hewas subsequently transferred to our facility for
a higher level of care.

On transfer, his presentation was consistent with acute respi-
ratory distress syndrome. Notable laboratory results included IgG of
117 mg/dL, IgA of 10 mg/dL, undetectable IgM, erythrocyte
sedimentation rate greater than 130 mm/h, and C-reactive protein
greater than 300.0 mg/L. He had a white blood cell count of
8.27 � 103/mL (76% neutrophils, 8% lymphocytes, 5% monocytes, 1%
eosinophils, 2% atypical lymphocytes, and 8% bands). Ceftazidime
was started for bacterial pneumonia. Furthermore, meropenemwas
started for sinusitis after the culture of purulent nasal secretions
grew extended-spectrum beta-lactamaseeproducing Escherichia
coli and sinus computed tomography revealed sinus mucosal
thickening. He completed 10 days of remdesivir.

He received a 40 g (400 mg/kg) dose of IVIG on hospital day 9
with an increase in serum IgG to 442 mg/mL on hospital day 12 but
with no considerable changes in his clinical status. On hospital days
14 and 15, he received high-dose IVIG of 1 g/kg divided into 2 equal
doses. His serum IgG elevated to 1396 mg/dL on hospital day 17. He
hadmodest clinical improvement in the subsequent days, including
a reduction in fevers and slightly decreased oxygen requirement.
Repeat IgG serum concentrations were 615 mg/dL on hospital day
22 and 472 mg/dL on hospital day 26.

The results of multiple nasopharyngeal PCR swab tests for
SARS-CoV-2 remained positive during the hospitalization. The
results of IgM and IgG serologies for SARS-CoV-2 obtained on
hospital days 12 and 16 were both negative.

After hospital day 20, he again had fevers, required increased
ventilatory support, and developed methicillin-resistant S aureus
bacteremia. On hospital day 30, he had a cardiac arrest in the
setting of hypoxemia and hypotension and, unfortunately, expired.
The autopsy established the final pathologic diagnosis of COVID-19
pneumonia and bacteremia in the setting of CVID.

This case presents several considerations in the care of patients
with CVID with COVID-19. The patient’s body mass index was 39
kg/m2, and obesity is a known risk factor for severe disease.4

Furthermore, the patient was not receiving regular immunoglob-
ulin replacement therapy in the months leading up to his COVID-19
diagnosis. Although it is unlikely that IVIG products available
during that time would have contained specific antibodies against
SARS-CoV-2, they may have contained cross-reactive antibodies for
SARS-CoV, Middle East respiratory syndrome coronavirus, or other
human coronaviruses that could potentially provide some protec-
tion.5,6 In addition, regular IVIG therapy may have provided
additional protection against the sinopulmonary and other bacte-
rial superinfections that complicated the patient’s illness.

The IVIG can have immunomodulatory effects that have been
postulated to be helpful in the inflammatory milieu of COVID-19.7

The initial increase in the patient’s IgG levels after high-dose IVIG
waned rapidly, likely because of brisk consumption in the setting of
infection. Any transient immunomodulatory effect was insufficient
to significantly alter his clinical trajectory.

Notably, in the other reports of patients with CVID recovering
from COVID-19, all of them had been receiving regular immuno-
globulin replacement therapy preceding the COVID-19 diagnosis.
The 2 patients who received IVIG did so early in their COVID-19
course,1,2 suggesting that IVIG is more efficacious if administered
early and in the setting of replete IgG levels. The single reported
case of fatality was not noted to have received any antibody-
containing products.3

This patient had minimal antibody response to SARS-CoV-2, as
would be expected given his history of CVID. In contrast, most
patients with COVID-19 develop detectable IgG antibody levels for
SARS-CoV-2 within 2 weeks of symptom onset.8 In addition,
critically ill patients have been found to develop high levels of
antibodies for SARS-CoV-2.8 We hypothesize that a limited anti-
body response contributed to impaired nasopharyngeal viral
clearance, given the multiple positive results of the PCR tests for
SARS-CoV-2 during the patient’s hospitalization. However, defects
in antibody production are unlikely to be the sole or primary reason
for this finding, because persistently positive PCR results for SARS-
CoV-2 can be found even in mild cases and among immunocom-
petent hosts.9 It is unclear whether additional convalescent plasma
would have been helpful once his condition had become critical or
whether it is primarily efficacious early in the illness. One study
suggests that convalescent plasma did not reduce mortality among
critically ill patients with COVID-19.10 However, patients with a
limited antibody response were not specifically examined.

To the best of our knowledge, this is the first report of a fatality
from COVID-19 in a patient with CVID who had not been receiving
regular infusions of immunoglobulin at the time of his infection.
Patients with CVID may be at a unique risk for COVID-19erelated
morbidity and mortality, particularly those with comorbidities or
inadequate immunoglobulin levels. It is important that patients
with CVID have close follow-up and continuity of care during this
pandemic. Convalescent plasma and IVIG can be considered,
although their efficacy has not been defined. Further studies are
needed to elucidate the immunologic mechanisms of COVID-19 in
CVID and determine the optimal approach to care.
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Differentiating characteristics of patients with asthma in the
severe acute respiratory syndrome coronavirus 2 infection
The pandemic due to the infection by the betacoronavirus called 296 (51%), dyslipidemia 2283 (36%) and 216 (37%), DM 1641 (26%)

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
which began in Wuhan, People’s Republic of China, in December
2019, causing the infectious coronavirus disease 2019 (COVID-19),1

surpassed 21 million infections and more than 700,000 deaths
globally,2withnumbers that continue to rise. Theprognosis of SARS-
CoV-2 infection worsens when comorbidities such as high blood
pressure (HBP), chronic obstructive pulmonary disease, diabetes
mellitus (DM), cardiovascular disease, and obesity are associated.3,4

There are communications that suggest that asthmamay be a factor
that determines the severity of COVID-19, compared with others,
indicating it does not imply an increased risk.5 The prevalence of
asthma in Spain is estimated at 6.3% of the population6 and in a
cohort of hospitalized patients in Spain with SARS-CoV-2 infection
was 8.4%.7 The main objective of our study was to analyze how the
SARS-CoV-2 infection has affected patients with asthma in terms of
prevalence, morbidity, hospitalization, and mortality.

For the analysis of information contained in electronic health
records, we used Savana, an artificial intelligenceeenabled system
based on natural language processing and neural networks, which
combines computational skills with natural language processing by
joining Big Data and artificial intelligence approaches, capable of
reusing information expressed in natural language in clinical re-
ports. It performs an immediate statistical analysis of patients
found on the platform and provides relevant results for the input
variables provided by the user.8 To ensure the privacy of all pa-
tients, Savana anonymized the data. Savana carried out the search
in the entire population of Castilla la Mancha community,
extracting data from primary care, specialized care, hospitals, and
emergency departments until July 2020, detecting COVID-19 di-
agnoses, and in this group, patients diagnosed as having asthma
either by a pneumologist or an allergist with functional respiratory
tests (spirometry with bronchodilation, methacholine test) or by a
compatible clinic by the primary care physician. For this study, we
included only patients who tested positive for SARS-CoV-2 with
reverse transcriptase polymerase chain reaction and analyzed de-
mographic characteristics, hospitalization data, comorbidities (HBP,
dyslipidemia, DM, smoking), and mortality. For statistical analysis,
Student t test was used for mean differences of independent vari-
ables and c2 for dichotomous variables with a 95% confidence
interval.

A total of 6310 patients were diagnosed as having SARS-CoV-2
infection, confirming their positivity by reverse transcriptase po-
lymerase chain reaction. From these, a total of 577 were diagnosed
as having asthma, resulting in a prevalence of 9.14%. The mean age
of the patients with SARS-CoV-2 (SC2) was 59 � 19 years, and that
of the patients with asthma with SARS-CoV-2 (SC2-A) was 55 � 20
years. Among SC2, 2983 (41%) were men, whereas 3327 (59%) were
women. Among SC2-A, 198 (31%) were men, whereas 379 (69%)
were women. In the analysis of comorbidities, we found the
following data when analyzing SC2 and SC2-A: HBP 3239 (51%) and
and 142 (25%), smoking 873(14%) and 103(18%). Hospitalization
was required for 2164 (34.2%) SC2 and 131 (22.7%) SC2-A, with a
prevalence of 6.05% for the hospitalized patients with asthma.
Deaths in the SC2 population were 250 (3.96%), and in the SC2-A
population, there were 21 (3.64%) deaths (Table 1).

To our knowledge, this cohort is one of the first studies in Spain
to describe the prevalence of infection, hospitalization, and
morbidity/mortality of patients with asthma with SARS-CoV-2
infection.

The prevalence of infections in our population with asthma was
9.14%, similar to that obtained in a review of patients hospitalized
with COVID-19 in Spain.7 In the study by Chhiba et al,3 the preva-
lence of SARS-CoV-2 infection in patients with asthma in the Chi-
cago Illinois area, requiring hospitalization or not was 14.4%. These
data suggest that the prevalence may vary by geographic area. In
both groups (SC2/SC2-A), the average age was in the range of 50 to
60 years. In addition, there was a higher percentage of women
among the infected patients with asthma, in those requiring hos-
pitalization, and in deaths. In SC2, hospitalization and death
occurred more frequently in men. Of the analyzed comorbidities,
HBP was the most common in both groups, dyslipidemia and DM
were similar in proportion, and smoking was more common in
patients with asthma.

There is no consensus in the literature as to whether asthma is a
comorbidity that increases the risk of a more severe form of SARS-
CoV-2 infection.5 The data from our study reveal that there is lower
mortality in the population with asthma. A possible explanation is
based on the fact that one of the targeted mechanisms of the entry of
the virus into the host cell is through the angiotensin-converting
enzyme 2 receptor, a process dependent on the TMPRSS2 protease,
allowing the adhesion of the spike protein and performing fusion
between the virus and the membrane cells.9 The use of inhaled cor-
ticotherapy in asthma, which is very widespread in our environment,
could have a protective effect by decreasing the expression of the
angiotensin-converting enzyme 2 receptor and the TMPRSS2 protein,
although more studies are needed to prove this.10 To date, the rec-
ommendations for patients with asthma are to maintain their treat-
ment, trying to achieve the best therapeutic adherence.

We consider the following limitations of our study: its retro-
spective nature and no consideration given to other variables that
could influence the results. In addition, the basic treatment of each
patient with asthma had not been assessed. The laboratory data
that determine, to some extent, the evolution and severity of the
SARS-CoV-2 infection had not been measured either. It is possible
that there is a selection bias, as there is more surveillance of pa-
tients with asthma compared with the general population.

Our study reveals that the prevalence of asthma was 9.14% and
the hospitalization ratewas 6.05% in the total number of SARS-CoV-
2 infections in the community of Castilla la Mancha. In addition,
HBP was the most associated comorbidity analyzed in both groups
(SC2 and SC2-A). We also found a difference in mortality, being
lower in patients with asthma, although owing to the small number
of patients in this group, it did not reach statistical significance.
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