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Seroprevalence of anti-SARS-CoV-2 IgG antibodies in
children with household exposure to adults with COVID-19:
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topic, particularly in view of important decisions regarding opening schools.

immunoglobulin G (IgG) antibodies in children with known household exposure to
SARS-CoV-2 and compared their IgG status with the other adults exposed to
the index case in the same household. A total of 30 families with a documented
COVID-19 index case were included. A total of 44 out of 80 household contacts
(55%) of index patients had anti SARS-CoV-2 IgG antibodies. In particular, 16/27
(59,3%) adult partners had IgG antibodies compared with 28/53 (52,3%) of pediatric
contacts (p >.05). Among the pediatric population, children =5 years of age had a
similar probability of having SARS-CoV-2 IgG antibodies (21/39, 53.8%) compared to
those less than 5 years old (7/14, 50%) (p > .05). Adult partners and children also had
a similar probability of having SARS-CoV-2 IgG antibodies. Interestingly, 10/28
(35.7%) of children and 5/27 (18.5%) of adults with SARS-CoV-2 IgG antibodies were
previously diagnosed as COVID-19 cases. Our study shows evidence of a high rate
of 1gG antibodies in children exposed to SARS-CoV-2. This report has public health
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Eight months after the first outbreak in China, the severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic is still
putting a strain on the health systems around the world. A much-
debated aspect of the disease concerns its impact on children.

A thorough study of the prevalence and contagiousness of the
disease among children produced conflicting results: on one hand,
low infection rates among children® and a low number of severe
disease” have been described, on the other hand, a serious, albeit
rare, inflammatory complication has been reported.®> Similarly,
although the school environment has been associated with low
transmission rates,* recently published data highlighted an easy
spread of the disease among children in a summer camp.® This is of
particular concern, as the return to school is one of the most critical
steps to be addressed in phase two of the pandemic.

To better characterize the possibility of children to be infected
with the novel coronavirus, we performed this study aiming to assess
the prevalence of anti-SARS-CoV-2 immunoglobulin G (IgG) anti-
bodies in children with known household exposure to SARS-CoV-2,
and to compare these data with adult partners exposed to the same
index case. The full study is still ongoing, aiming to evaluate the
presence of neutralizing antibodies in adults and children exposed to
SARS-CoV-2 and to prospectively follow-up these families during the
next fall/winter, to understand if a specific antibody pattern protects
from further SARS-CoV-2 infection.

On April 21, 2020, while still in the middle of the national peak of
COVID-19 pandemic, the Fondazione Policlinico Universitario
Agostino Gemelli IRCCS in Rome, ltaly, established a postacute
outpatient service for individuals discharged from the hospital after
recovery from COVID-19. All patients who met World Health
Organization criteria for discontinuation of quarantine (absence of
fever for 3 consecutive days, improvement of other symptoms, and
2 negative test results for SARS-CoV-2 24 h apart) were followed up.
At enrollment in the study, real-time reverse transcriptase-
polymerase chain reaction for SARS-CoV-2 was performed and
patients with a negative test result were included.® Patients were
offered a comprehensive medical assessment with detailed history
and physical examination. Data on all epidemiological (including
household composition) clinical characteristics, including clinical and
pharmacological history, lifestyle factors, vaccination status, and
body measurements, were collected in a structured electronic data
collection system. The COVID-19 postacute outpatient service is
currently active, and further details about the patient evaluation
protocol are described.” Preliminary results from this study protocol
highlighted the important findings in adults experiencing chronic

symptoms after an acute COVID-19 infection.”
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implications, highlighting the need to establish appropriate guidelines for school

openings and other social activities related to childhood.

children, COVID-19, household, SARS-CoV-2, seroprevalence

For the purpose of understanding the real burden of SARS-CoV-2
infection rates in children, we asked previously hospitalized adults
with COVID-19, enrolled in the postacute outpatient service and living
with children younger than 18 years of age, to be enrolled in a sub-
study aimed to evaluate the IgG antibody seropositivity of children
with known exposure to adults with COVID-19 (index case). We
defined an index case as the first identified laboratory-confirmed case
in the household. Household contacts of COVID-19 patients under-
went serology test. We defined as household contact a person who
lived in the household of the COVID-19 patient (index case) at the
time of diagnosis, for example, the other partner and/or children living
in the same house. Nonhousehold contacts were not included in the
study. Similarly, index patients not living with children younger than
18 years of age were excluded.

We grouped pediatric contacts by age 0-5 and 5-18, since most
of the currently published studies did not specifically assess the in-
fection rates of the youngest age groups.

The CE certified version of the Vircell COVID-19 ELISA IgG
antibody kit (Vircell Spain S.L.U., Granada, Spain) was used to detect
IgG antibodies against SARS-CoV-2 according to manufacturer's re-
commendation (https://en.vircell.com/products/covid-19-elisa/). The
kit has a sensitivity of 85% and specificity of 98% for I1gG antibody
detection.

We conducted statistical analyses using Stata v.16.

The study was approved by the Ethic Committee of our In-
stitution. Written informed consent was obtained from the study
participants.

Of 405 adults with COVID-19 evaluated in the outpatient post-
COVID unit, 33 were living in a household with children under
18 years of age. Of those 33 eligible, 30 (90.9%) agreed to participate
and were considered index cases. At the time of COVID-19 diagnosis
of the index case, a total of 80 household contacts were living in the
same household and were enrolled in the study, of which 53 were
children (median age 10, range: 0-18) and 27 adult partners (median
age 45, range: 26-56) (Figure 1). Samples were collected on a mean
of 77.1 days (SD 25.4, range: 30-130 days) after the index case's first
diagnosis of COVID-19.

Anti-SARS-CoV-2 IgG antibodies were present in 44 out of 80
household contacts (55%), of which 16/27 (59.3%) were adult part-
ners and 28/53 (52.8%) were pediatric contacts (p >.05). Of these,
15/16 (93.7%) lgG-positive adult contacts and 20/28 (71.4%)
IgG-positive pediatric contacts developed COVID-19-related symp-
toms. Similar relative frequencies of seropositivity were present in
children 25 years of age (21/39, 53.8%) and in those less than 5 years
(7/14, 50%) (p >.05). Adult partners and children also had a similar
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INDEX CASE (N 30)
Female: 12 (40%)
Median age:47 (29-60)
Admitted: 22 (73223)

PARTNER (N 27)
Female: 17 (62,9%)
Median age: 45 (26-56)
Admited: 2 (7,4%)

IgG+: 16 (59,2%)
Previously diagnosed with COVID-19: 5 (18,5%)

CHILDREN (N 53)
Female: 26 (49,1%)
Median age: 10 (0-18)

<5 years: 14 (26,4%)

25 years: 39 (73,6%)

Admitted: 2 (3,8%)
IgG+: 28 (52,8%); < 5y: 7 (50%), 25y: 21 (53.8%)
Previously diagnosed with COVID- 19: 10(35.7%)

FIGURE 1 Main epidemiological and microbiological characteristics of the study cohort

relative frequency of SARS-CoV-2 IgG antibodies. Among contacts,
10/28 children (35.7%) and 5/27 adults (18.5%) with SARS-CoV-2
1gG antibodies eventually received a diagnosis, confirmed micro-
biologically via PCR on nasopharyngeal swab. These diagnoses
among household contacts happened after the initial diagnosis of the
index case, and they were discovered as part of the epidemiologic
assessment activated by the Local Health Authorities once the index
case had been reported by the Hospital.

However, it is fundamental to highlight that during the first
period of the pandemic not all patients requiring a nasopharyngeal
swab were able to access appropriate services, since Italy has been
the first severely involved European country, and epidemiologic
services were not fully established yet. In fact, only a part of symp-
tomatic household contacts has been tested with nasopharyngeal
swabs. In particular, of 53 pediatric contacts, only 31 (58.5%) un-
derwent PCR testing whereas, among 27 adult contacts, only 19
(70.7%) underwent PCR testing, in the context of a contact tracing
program.

Our report shows the very similar prevalence of seropositivity
among different age groups of household members exposed to an
index case. Overall, this report contributes significantly to the cur-
rently available data, suggesting that children are susceptible to in-
fection, likely similar to adults. SARS-CoV-2 infection rate was higher
in our cohort compared with a large contact tracing study performed
in South Korea.? They reported 3 positive contacts out of 57 (5.3%,
95% confidence interval [Cl]: 1.3-13.7) in the age group 0-9 years
old and 43 positive contacts out of 231 (18.6%, 95% Cl: 14.0-24.0) in
the age group 10-19 years old. This difference could be related to

the study design involving serology. Importantly, more than 60% of

the household contacts we evaluated, including children, had not
been diagnosed with SARS-CoV-2 infection before this study prob-
ably because most of them did not develop symptoms and were not
tested with nasopharyngeal swabs. This strongly suggests that the
real burden of the SARS-CoV-2 pandemic, in particular for pediatric
cases, is highly underestimated.”°

A national seroprevalence study performed by the Italian
Ministry of Health assessed the IgG status of 64,660 volunteers
living in Italy’® between May 25th and July 15th, 2020. Overall, the
study showed that 2.5% of all tested people developed blood IgG
antibodies against SARS-CoV-2, leading the Ministry of Health to
hypothesize that 1,482,000 Italians acquired the virus during the first
wave. The prevalence within the region where our hospital—a re-
gional referral COVID-19 hospital—is located (Lazio), is 1% of the
assessed volunteers. During the first wave of the pandemic, in fact,
Central (where also our region is located) and Southern Italy have
been relatively spared compared with Northern ltaly. This study,
however, did not assess pediatric patients, therefore we do not have
national data regarding the pediatric population to use as a com-
parison with our study.

Our study has some limitations to be addressed. First, there is no
control group with no index case. Also, we do not have proof that the
household contacts have been infected by the index case instead of a
further contact, or a common source infected both the index case and
the “household contact.” A false positive IgG antibody result is also a
possibility, although unlikely. However, the Italian Government es-
tablished one of the strongest lockdowns in the world, lasting for
several months, and only a gradual controlled return to regular ac-

tivities, with summer camps for children closed until mid-July, schools
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opening in mid-September and remote working still highly supported
at the time of the writing of this paper. For these reasons, the
probabilities that the household contacts have been infected by the
index cases are high.

QOur findings, by highlighting that children of all age groups have
high probability of being infected with SARS-CoV-2 if closely exposed
to an index case, have Public Health implications. Considering that
recent studies suggested that children can have similar (or even
higher) viral loads compared to adults on nasopharyngeal swabs,
even if asymptomatic,'* our study further supports the need for
appropriate procedural guidelines of childhood activities, including
schools, during the era of COVID-19. Although access to school is a
priority right of children, with several benefits on all aspects of child
development, the growing evidence that children can easily be in-
fected with SARS-CoV-2 and contribute to viral spread should be
used to implement public health recommendations, including hand
and respiratory hygiene, physical distancing, masking and active
surveillance to reduce and/or prevent SARS-CoV-2 transmission

within childhood environments.
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