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Introduction: The aim of this study was to compare the number of the Pediatric Emergency Department (PED) visits
for young allergic patients with respiratory or cutaneous symptoms during the first wave of the coronavirus disease 19
(COVID-19) pandemic in 2020 with the same period in 2019, evaluating the percentage of positive cases to Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). We carried out a retrospective analysis using data from
young patients who visited the PED with cutaneous or respiratory symptoms in the period from 20" February to 12t
May of the years 2020 and 2019. Data on allergy and COVID-19 nasal swab were also collected. We observed eleven
(28.2%) PED visits for allergic patients with respiratory or cutaneous symptoms for the period from 20" February to
12t May of the year 2020 and ninety-three (31.8%) PED visits for the same time frame of the year 2019 (p=0.645).
Only a two-month-old child out of 39 patients with non-allergic respiratory or cutaneous symptoms resulted positive
for SARS-CoV-2. Specifically, we found for all the PED visits: 21 (7.2%) in 2019 vs 2 (5.1%) in 2020 for patients
with urticaria/angioedema or atopic dermatitis (p=0.634); 3 (1.0%) in 2019 vs 3 (7.7%) in 2020 for patients with ana-
phylaxis (p=0.003); 19 (6.5%) in 2019 vs 2 (5.1%) in 2020 for those with asthma (p=0.740); 11(3.8%) in 2019 vs
1(2.6%) in 2020 for those with lower respiratory diseases, excluding asthma (p=0.706); 39(13.4%) in 2019 vs 3 (7.7%)
in 2020 for those with upper respiratory diseases (URDs) (p=0.318). We also showed a substantial decrease (~80%)
in all PED visits compared with the same time frame in 2019 (absolute number 263 vs 1,211, respectively). Among all
the PED visits a significant reduction was mostly found for URDs [155 (12.8%) in 2019 vs 17 (6.5%) in 2020;
p=0.045)]. The total number of PED visits for allergic patients with respiratory or cutaneous symptoms dropped pre-
cipitously in 2020. It is very tricky to estimate whether it was a protective action of allergy or the fear of contagion or
the lockdown or a reduction in air pollution that kept children with allergy from visiting the PED. Further studies are
needed to better understand the impact of underlying allergies on COVID-19 susceptibility and disease severity.
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Dear Editor,

The first wave of the Coronavirus disease 19 (COVID-19) pan-
demic has had a remarkable impact on health-care visits, with
enormous implications for children with chronic disorders, such as
asthma. Asthma is the most frequent chronic disease in childhood
and one of the major causes of hospitalization among those
younger than 15 years of age [1]. Severe acute respiratory syn-
drome coronavirus-2 (SARS-CoV-2) attacks primarily the lungs
[2] as other common respiratory viruses, and there were concerns
regarding the effects on children and adolescents with asthma and
allergic diseases until a short time ago [3]. Indeed, asthma was list-
ed as a potential risk factor for severe COVID-19 illness according
to the Center for Disease Control (CDC) [4]. It is known that sub-
jects with underlying pathological conditions, such as hyperten-
sion, obesity, diabetes mellitus and cerebrovascular disease, more
easily developed severe COVID-19 disease [5]. In contrast, the
number of asthma exacerbations was reduced during the first year
of COVID-19 pandemic, as well as the health-care utilization,
although the high worldwide prevalence of asthma (13.2-13.7% in
the 13—14-year age group; 11.1-11.6% in the 6-7-year age group)
[6]. National lockdowns are important interventions that have an
effect not only on COVID-19 diffusion but also on all infectious
diseases. Social distancing countermeasures, stay-at home orders
and school closures might have modified the epidemiology of the
other viral infections that commonly trigger the asthma exacerba-
tions requiring acute care [7]. Furthermore, DeLaroche et al. [8]
showed that the ED visit percentages across 27 pediatric hospitals
decreased by 45.7% during the pandemic and the largest decrease
was for respiratory diseases (70.0%), such as acute otitis media
and upper respiratory infections, as well as for chronic conditions,
including asthma. Haddadin ez al. [9] showed a 50% decrement in
all pediatric Emergency Department (ED) visits at a regional chil-
dren’s hospital during the COVID-19 pandemic compared to the
same time periods in the 2 previous years. In addition, during the
last months several studies have supported the hypothesis accord-
ing to which asthma and allergy could be “protective factors”

against COVID-19 [10,11]. Licari et al. [10] confirmed a reduction
in the frequency and severity of COVID-19 in pediatric patients
admitted to two hub hospitals in the North of Italy, in addition to a
decreased presence of allergic comorbidities. These latter authors
hypothesized that allergic patients having a serum eosinophilia
could be less affected from COVID-19 [10], confirming the impor-
tant role of eosinophils in the immune response against SARS-
CoV-2 [11]. Jackson et al. [11] referred a potential mechanism
which could explain the lower frequency of COVID-19 in allergic
children. Indeed, they showed a reduced angiotensin-converting
enzyme-2 (ACE2) gene expression in airway cells in patients with
allergy regardless of asthma, and thus a decreased susceptibility to
infection [12]. Several studies have shown the presence of
eosinopenia in COVID-19 patients [13,14]. Our research hypothe-
sis arose from the clinical observation of a substantial decrease of
the medical consults for allergic and asthmatic outpatients during
the first wave of COVID-19 pandemic despite its starting in the
“spring allergy season”. Therefore, we conducted a retrospective
analysis of the hard copy archive of the Pediatric Emergency
Department (PED) to evaluate trends of the visits for allergic
patients with respiratory or cutaneous symptoms during the first
wave of pandemic (specifically from 20" February to 12% May
2020) compared to the same time frame in 2019.We also investi-
gated the frequency of the positivity to SARS-CoV-2 amongst
them. The patients’ data were collected by using Hospital
Information System {SISWeb ((https://cup.asl2abruzzo.it/
asl2alpi/login.aspx) } https://cup.asl2abruzzo.it/asl2alpi/login.aspx)
. We included patients with lower respiratory diseases (LRDs)
(wheezing and asthma, bronchitis, bronchiolitis and pneumonia),
upper respiratory diseases (URDs) (rhinitis, pharyngotonsillitis
and laryngospasm) and cutaneous diseases [urticaria and/or
angioedema, atopic dermatitis (AD) and contact dermatitis]. Flow-
chart of the study is shown in Figure 1.

During emergency visits the pediatrician collected the medical
history of a previous physician asthma-diagnosis and the presence
of allergy evaluated by  parent-reported  positive
Immunoglobulin(Ig)E dosage or by skin prick test. The socio-

Table 1. Socio-demographic and clinical characteristics of the study population.

99(49.

121(60.8)

5708.6)

Patients with CRDs

14(50.0) 34(36.5)

15(33.6) 61(65.6)

2304.7) 4(36.4)

52(35.9) 3(27.3)

7050 7(63.6)

Data are absolute numbers (percentages) or media (standard deviation). N. numbers; CRDs: cutaneous or respiratory diseases; *number of patients who were hospitalized after the entering to emer-
gency room.
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demographic and clinical characteristics of the study population
are shown in Table 1.

We found ninety-three (31.8%) PED visits for allergic patients
with respiratory or cutaneous symptoms for the period from 20%
February to 12" May of the years 2019 and a total of 11 (28.2%)
during the first wave of COVID-19 pandemic (p=0.645).
Noteworthy, the only COVID-19 positive patient (2 months of age)
was not allergic or asthmatic, and presented a mild clinical course.
Among all the PED visits for allergic patients with respiratory or
cutaneous symptoms, specifically we also showed: 21 (7.2%) in
2019 versus 2 (5.1%) in 2020 for patients with urticaria/angioede-
ma or atopic dermatitis (p=0.634); 3 (1.0%) in 2019 versus 3
(7.7%) in 2020 for patients with anaphylaxis (p=0.003); 19(6.5%)
in 2019 versus 2(5.1%) in 2020 for those with asthma (p=0.740);
11 (3.8%) in 2019 versus 1 (2.6%) in 2020 for those with LRDs,
excluding asthma (p=0.706); 39 (13.4%) in 2019 versus 3 (7.7%)
in 2020 for those with URDs (p=0.318). All PED visits for cuta-
neous or respiratory symptoms were decreased of 24.1% in 2020
to 14.8% in 2019 (<0.001). Moreover, a reduction, albeit not sta-
tistically significant, was found for patients with asthma [39(3.2%)
in 2019 vs 3(1.1%) in 2020; p=0.066]. The data are shown in
Figure 2 and Figure 3, and in Table S1 and in Table S2.

As regards to the link between asthma and COVID-19 the cur-
rent understanding is still unclear. Theoretically, it seems that pre-
existing asthma has a potential influence on SARS-CoV-2 suscep-
tibility. However, in a systematic review by Castro Rodriguez et al.
[15], the scientific evidence on the role of asthma as a potential
risk factor for COVID-19 severity in children was scarce. In
Wuhan, China, Zhang et al. [14] reported that on 140 COVID-19

PED visits from 20.02.19t0 12.05.19

Total visits
n=1211

Excluded for other diagnoses
n =848

Total visits for CRD
n=363

press

patients 11.4% was hypersensitive to certain drugs and 1.4% pre-
sented urticaria, but no patient had asthma or other allergic dis-
cases. In a very recent review, the authors summarized that proba-
bly in adults the comorbidities which increased the susceptibility
for SARS-CoV-2, such as asthma and obesity, did not appear to be
as such in children [16]. Hurst et al. [17] evaluated changes in
healthcare utilization for children and adolescents with asthma
before and after the onset of the COVID-19 pandemic. These latter
authors found that the overall healthcare utilization decreased in all
settings and asthma outcomes for the children and adolescents
were improved during the first year of the pandemic; they specu-
lated that it was partially due a reduced spread of the common viral
triggers of asthma. A retrospective analysis of data from 18,912
pediatric patients with asthma treated in a large healthcare network
in California found reductions of 68-90% in asthma-related hospi-
talizations and ED visits during the first 6 months of the pandemic
compared to percentages from 2017 to 2019 [18]. Another retro-
spective study including 1,054 children with asthma and 505 non -
asthmatic children in the multinational Pediatric Asthma in asth-
ma-Real Life (PeARL) cohort identified decreased asthma-related
hospitalizations and ED visits [19].

In our opinion, a few crucial questions remain about the low
frequency of COVID-19 in patients with allergic disorders and
asthma: could this diversity be related to a more allergic asthma
phenotype in children than adults? Could the mechanisms underly-
ing the comorbidities which influence the susceptibility to SARS-
CoV-2 and COVID-19 severity in children be different? Could a
Th2 skewed cytokine production be the main explanation for a
lower susceptibility to SARS-CoV?2 in allergic and asthmatic chil-

PED visits from 20.02.20 t0 12.05.20

Total visits
n=263

Excluded for other diagnoses
n =208

Total visits for CRD

n=>55
No available data for allergic
history
n=69
Excluded Patients with no available data
n=71 for allergic history excluded
n=16
No consent
n=2
Remaining visits for CRD Remaining visits for CRD

n=292

Visits for CRD with negative
allergic history
n=199

Visits for CRD with positive
allergic history
n =93

n=39

Visits for CRD with negative
allergic history
n=28

Visits for CRD with positive
allergic history
n=11

Figure 1. Flow-chart of the study. The figure shows the total number of charts reviewed in 83 days tﬂeriod (20 February-12* May) of

the years 2019 and 2020. It evidences the number of children excluded in the initial analysis due to

e exclusion criteria, and the num-

ber of patients excluded in a second analysis, due to the absence of consent (n=2 for 2019 year) and no available data for allergic history
(n=69 for year 2019 and n=16 for year 2020). The total number included in the final analysis is also shown (n=93 for year 2019 and
n=11 for year 2020). PED, pediatric emergency department; CRD, cutaneous and respiratory diseases.
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dren? The modulation of ACE2 expression by type 2 inflammatory
processes, as well as the predominance of some specific type 2
cytokines might provide potential protective effects against
COVID-19 [20]. In the Urban Environment and Childhood Asthma
study the authors found that allergic sensitization was inversely
related to ACE2 expression in the nasal epithelium regardless of
asthma status [21]; ACE2 expression was also significantly
inversely associated with type 2 biomarkers including the number
of positive allergen-specific IgE tests, total IgE, fractional exhaled
nitric oxide and nasal epithelial interleukin(IL)13 expression. The
modulation of ACE2 expression by type 2 inflammatory processes
suggests the need to comprehensively evaluate the role of type 2
immune regulation in COVID-19 pathogenesis. In addition, we
experienced a reduction in Telehealth visits for allergic and asth-
matic medical consults, suggesting that the decline of the allergic
symptoms was likely not only related to the reluctance to seek
pediatric care during the first wave of COVID-19 pandemic, but
also maybe to a real protection of the allergy to SARS-CoV-2 in
children. Unfortunately, we cannot prove that link because of our
study design (absence of any biological contribution). On the other
hand, our findings also support that there may be negative unin-
tended consequences deriving from the execution of public health
measures that disrupt normal social interactions.

Regarding food allergies, we found an increase in children
with food anaphylaxis (from 1.0% to 7.7%; p<0.003) during the
national lockdown, this was probably due to the difficulty of find-
ing specialist allergy products due to high demand in shops or low
income caused from the pandemic itself, or for the increased time
spent at home.

We also highlighted in the period from February 20" to May
122020, a substantial decline (~80%) in all PED visits compared
with the same period of time in 2019 (absolute number 263 vs
1,211, respectively). Furthermore, there was a significant differ-
ence in PED visits for patients who presented at least one of the
pathologies among urticaria/AD, anaphylaxis, URDs, LRDs or
asthma during the COVID-19 pandemic compared with the same
period in 2019 (p=<0.001). Specifically, a significant reduction of
the PED visits for URDs remained after adjustment for pairwise
comparisons [155 (12.8%) in 2019 vs 17 (6.5%) in 2020; p=0.045).
The data are shown in Figure 3 and in Table S2 (supporting infor-
mation). Similarly to our findings, Lazzerini et al. [22] showed
substantial decreases, from 88% to 73%, in PED visits in the peri-
od March 1-27, 2020, compared with the same period in 2019 and
2018 in five Italian hospitals. Ciacchini et al [23] also demonstrat-
ed a 76% reduction in the number of admissions with an evident
decrement during March 2020 to the corresponding time frame of
the previous year. During the national lockdown in Italy the clo-
sure of all schools and sports activities yielded lower percentages
of acute infections among children than usual. Indeed, we also
found a substantial decrease of the PED visits for patients with
URDs or LRDs, from 20.6% to 10.7% (p=<0.001), during the first
wave of COVID-19 pandemic. Cozzi et al. [24] also experienced
an important drop in respiratory infections, such as fever, respira-
tory distress, cough, sore throat and earache due to the effect of
lockdown. Pines et al. [25] showed that certain types of pediatric
visits were more impacted; in particular, URDs, otitis media, and
symptoms of nausea and vomiting, had sharper and more persistent
declines. Finally, we also hypothesized that this substantial
decrease in number of PED visits for patients with allergic respira-
tory and cutaneous diseases likely could also be due to a dramatic
reduction in air pollution as a consequence of this unprecedented
quarantine [26]. Hassoun et al. [27] also experienced lower rates of
allergic reactions, such as asthma, allergic rashes, or angioedema
caused by a limited environmental allergen exposure. Indeed,

press

Dutheil ef al. [28] showed how the overall air quality was
improved due to the lockdown and blocked transportation activi-
ties among many countries of the world.

The strengths of our study are the inclusion of almost the first
entire quarantine period and acute visits to PED for allergic or res-
piratory emergency or life-threatening acute events which are
mandatory even during pandemics rather than the outpatient visits;
indeed, visits for mild-to-moderate disease in well-controlled
patients could be transitioned to a digital medicine service.
Furthermore, we considered not only the absolute numbers but also
the percentage of the visits and compared them with the same peri-
od in 2019. The limitations included the retrospective study design,
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Figure 2. Histogram showing the percentages of the total number
of allergic patients who visited the Pediatric Emergency
Department for respiratory and cutaneous symptoms during the
first wave of COVID-19 pandemic compared with the same peri-
od in 2019. AD, atopic dermatitis; AURDs, allergic upper respi-
ratory diseases; ALRDs, allergic lower respiratory diseases.
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Figure 3. Histogram showing the percentages of the total number
of the patients who visited the Pediatric Emergency Department
for respiratory or cutaneous diseases, asthma only, cutaneous dis-
eases only, and for upper and lower respiratory diseases only dur-
ing the first wave of COVID-19 pandemic compared with the
same period in 2019. The chart shows the total number of the
patients who visited the Pediatric Emergency Department for res-
piratory or cutaneous diseases, for asthma only, for cutaneous
disease only, and finally for respiratory tract diseases only (indi-
cated as the sum of upper or lower respiratory diseases), inde-
pendently from the presence of allergy; CRDs, cutaneous or res-
piratory diseases; URDs, upper respiratory diseases; LRDs, lower
respiratory diseases.
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the definition of allergy based on parent-reported positive diagnos-
tic tests and the absence of any biological contribution.
Furthermore, our data refer to a single PED, thus limiting the scope
of our findings. However, to investigate the effects of lockdown on
our clinical setting it is also important to better comprehend what
can be expected when such measures are adopted. This could also
help us to plan for a future outbreak.

It is very intriguing to explore whether the allergy is really
responsible of providing certain protective effects against COVID-
19 mostly for the hypothesis to find potential biological drugs
enhancing the type 2 immune response and inducing resistance to
SARS-CoV-2. However, it is very tricky to estimate if the protec-
tive role of the allergy or the fear of contagion or the lockdown or
a reduction in air pollution that kept children with allergic diseases
from visiting PED. Surely, further clinical and basic studies are
needed to explore the relationship of COVID-19 with asthma and
other allergic diseases. However, a close examination of trends in
PED visits during the COVID-19 pandemic should be a priority for
both physicians and public health officials.
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