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Seroprevalence of SARS-CoV-2 antibodies 
among physicians from a children’s hospital
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ABSTRACT
Introduction. In just a few months, coronavirus 
disease 2019 (COVID-19) has become a 
pandemic, causing millions of cases and 
hundreds of thousands of deaths. Due to its 
high infectiousness, the health care staff is even 
more exposed. Nevertheless, there is still very 
limited information about it, especially among 
pediatricians.
Objective. To assess the seroprevalence of SARS-
CoV-2 antibodies among physicians from a 
children’s hospital 3 months after the first case 
in Argentina. To explore if certain demographic, 
occupational, and epidemiological characteristics 
are risk factors for SARS-CoV-2 seropositivity.
Methods. Cross-sectional study of physicians 
randomly selected from the list of workers of a 
children’s hospital. All of them were screened for 
SARS-CoV-2 antibodies by chemiluminescence 
(immunoglobulins G/M [IgG/IgM]) and their 
epidemiological history was collected (age, place 
of residence, professional category, contact with 
infected people) in order to explore the association 
between predictors and seropositivity.
Results. A total of 116 physicians were included; 
their average age was 45.6 ± 13.3 years. Of them, 
62.9 % were staff physicians, and the rest, residents; 
42.2 % worked in areas designated for direct care 
of COVID-19 patients. Four (3.5 %) referred contact 
with infected people without the appropriate 
protection, and 6 (5.2 %), having traveled to risk 
areas. SARS-CoV-2 antibodies (IgG) were only 
detected in one of the professionals. Because of 
this, it was impossible to assess the association 
between potential predictors and the presence 
of SARS-CoV-2 antibodies.
Conclusion. It was observed that only 0.9 % of 
the physicians from a children’s hospital had 
SARS-CoV-2 antibodies.
Key words: coronavirus infections, COVID-19, 
prevalence, health care staff.
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INTRODUCTION
On December 31st, 2019, the World 

Health Organization (WHO) was 
informed of cases of pneumonia of 
unknown cause being detected in 
Wuhan, China. The outbreak was 
declared a public health emergency of 
international concern on January 30th, 
2020. On February 11th, 2020, the WHO 
announced the name of the novel 
coronavirus disease: coronavirus 
disease 2019 (COVID-19).1

I n  j u s t  a  f e w  m o n t h s ,  t h e 
geographic distribution of the disease 
was so wide that it became the most 
important pandemic that humanity 
has suffered in the last 50 years, 
with millions of cases and tens of 
thousands of deaths.2 In addition, 
given the current characteristics of 
communication and transportation, it 
has had a very important impact on 
society.3

The high transmission capacity of 
this virus makes the health care staff 
especially vulnerable to its infection, 
part icular ly  when appropriate 
measures are not taken.4 There are 
detailed guidelines on the use of 
personal protective equipment (PPE) 
according to the level of exposure of 
the health care staff in different areas.5

Although i t  is  reasonable  to 
think that, with the unfolding of the 
pandemic, part of the health care 
staff will get infected, there is still 
very limited information about it,6,7 
especially in relation to pediatricians. 
Despite the evidence showing that the 
disease seems to have a milder course 
in children than in other age ranges,8 
there are still doubts regarding their 
role in the spread of the disease.9

Having better information on the 
proportion of members of the health 
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care staff that get infected will help to develop 
better policies to face this and other pandemics, 
and protect those who deal directly with it on 
a daily basis. Our objective was to assess the 
seroprevalence of antibodies against the severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) among physicians from a children’s 
hospital and explore if certain demographic, 
work, and epidemiological characteristics were 
risk factors for SARS-CoV-2 seropositivity.

POPULATION AND METHODS
Design: Cross-sectional study. A descriptive 

approach was adopted for the primary objective 
and an analytic approach, for the exploratory one 
(risk).

Population: Staff physicians and residents 
from Hospital General de Niños Pedro de Elizalde 
(HGNPE).

Outcome variable: Presence of SARS-CoV-2 
antibodies (immunoglobulin G [IgG] and/or 
immunoglobulin M [IgM]).

Predictor variables (exploratory): Age, place 
of residence (Autonomous City of Buenos Aires or 
province of Buenos Aires), professional category 
(staff physician/resident), department (Medicine, 
Emergency,  Outpat ient  Cl inic ,  Surgery, 
Diagnostics, Teaching and Research), area caring 
for COVID-19 patients (yes/no), professional 
contact (close contact with patients diagnosed 
with COVID-19 without appropriate protection 
as part of their professional activity), social 
contact (close contact with people diagnosed with 
COVID-19 without appropriate protection outside 
of their professional activity), and history of travel 
to areas with virus circulation before 3/16/2020 
(USA, Korea, China, Japan, Iran, Europe, Brazil, 
Chile).

Sample size calculation: Considering that 
approximately 600 physicians were part of 
the hospital’s staff and expecting a 10 % ± 5 % 
prevalence of seropositivity, 112 determinations 
were required to estimate that prevalence with a 
95 % confidence level.

Sampling: Upon approval from the Research 
Ethics Committee, the Human Resources Office 
and the Department of Education and Research 
were asked for the complete list of physicians 
(both staff physicians and residents) who worked 
at the hospital by April 30th, 2020. This list, which 
was ordered alphabetically, was used to estimate 
the sampling fraction, and a systematic sampling 
with random start was performed to cover the 
number of required determinations. Selected 

professionals were invited to participate and 
give their informed consent. If they refused to 
participate or the sample could not be obtained, 
the immediately following one in the list was 
invited to participate.

Statistical processing: The prevalence of 
SARS-CoV-2 seropositivity was estimated for the 
entire population with the corresponding 95 % 
confidence interval (95 % CI). We considered 
assessing the potential association between 
predictors and the outcome variable using the χ² 
test, but this was not possible given the extremely 
low prevalence of SARS-CoV-2 antibodies. IBM 
SSPS Statistics 20.0 was used for data processing.

Sample collection: Blood samples of 4 cm3 
were obtained by venipuncture. They were 
placed in gel-barrier tubes, with a cap, and left 
at room temperature for 2 hours; they were then 
centrifuged at 4500 revolutions per minute (rpm) 
during 15 minutes. Serum was separated. All 
blood collections were performed on June 8th 
and 9th, 2020, to limit the bias related to disease 
exposure time.

Diagnostic test: All samples were processed at 
the same time. The determination of anti-SARS-
CoV-2 antibodies (IgG and IgM) was performed 
simultaneously for both immunoglobulins 
u s i n g  a u t o m a t e d  q u a l i t a t i v e  i n d i r e c t 
chemiluminescence in human serum,10 with the 
MAGLUMI 2019-nCoV IgM and 2019-nCoV IgG 
(CLIA) systems from Snibe. According to the 
manufacturer, their system showed a sensitivity 
of 95.6 % and a specificity of 96 % (IgG and 
IgM) (Shenzhen New Industries Biomedical 
Engineering Co., Shenzhen, China). Results were 
interpreted as follows: < 1 AU/mL = non-reactive 
and ≥ 1 AU/mL = reactive.

Ethical considerations: The study followed 
Good Clinical Practice Guidelines, the Declaration 
of Helsinki, and the applicable rules of the 
Government of the Autonomous City of Buenos 
Aires. The approval of the hospital’s Board 
and Research Ethics Committee was requested 
and obtained. An informed consent for study 
participation was obtained from subjects. Test 
results were communicated to participants in a 
confidential manner.

RESULTS
Out of the 672 physicians included in the 

hospital’s list, samples of 116 individuals were 
studied (17.2 %). Physician’s average age was 
45.6 ± 13.3 years old. Of them, 62.9 % were staff 
physicians from 6 different departments; 42.2 % 
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worked in areas designated for care of COVID-19 
patients. COVID-19-related epidemiological 
history was very rare (Table 1).

SARS-CoV-2 antibodies (IgG) were only detected 
in one of the professionals (0.9 %; 95 % CI: 0.1-5.5). 
IgM antibodies were not identified in any of 
them. Given that antibodies were only found in 
one physician, it was impossible to assess the 
association between potential predictors and the 
presence of SARS-CoV-2 antibodies (IgG or IgM).

DISCUSSION
This study found a 0.9 % seroprevalence of 

SARS-CoV-2 antibodies among physicians from a 
children’s hospital. Our results were much lower 
than that reported by Garcia-Basteiro et al. in a 
hospital from Barcelona.11 They observed that up 
to 11.2 % of the health care workers from their 
institution had specific antibodies.

Although the low prevalence of SARS-CoV-2 
seropositivity observed among physicians from 
our hospital may be striking, some considerations 
might help to explain it.  Argentina’s first 
COVID-19 case was diagnosed on 3/3/2020, and 
the first death occurred on 3/7/2020. Just 13 days 

afterwards, the country adopted a preventive and 
mandatory lockdown of massive proportions.12 
Since then, the National Ministry of Health13 and 
the Ministry of Health of the Autonomous City 
of Buenos Aires14 established strict protocols for 
health care workers, which specifically addressed 
personal protection. Although there are still 
doubts about PPE effectiveness,15 it is quite likely 
that these two measures, which were adopted 
in an early manner, might have been important 
to prevent our physicians from following the 
same fate as their Spanish7 and North American16 
colleagues.

In addition to national and local rules, the 
hospital established a rock-solid contingency plan, 
which included PPE provision, staff training, a 
circuit for managing COVID-19 patients, specific 
areas for their hospitalization, the creation of 
teams to work alternatively, and the creation of 
a crisis committee to coordinate all actions. This 
was complemented with the deployment of an 
Emergency Fever Unit and a Temporary Isolation 
Unit at the entrance of the hospital to collaborate 
with the adequate screening of patients.17

In addition, it is worth recalling that one of 

Table 1. Characteristics of the population screened for antibodies against the severe acute respiratory syndrome coronavirus 2

  n (%)

Place of residence Autonomous City of Buenos Aires 85 (73.3)
 Province of Buenos Aires 31 (26.7)
Professional category Staff physician 73 (62.9)
 Resident 43 (37.1)
Department Education and Research**** 47 (40.5)
 Outpatient Clinic 25 (21.6)
 Emergency 17 (14.7)
 Medicine 16 (13.8)
 Surgery 9 (7.8)
 Pathology 2 (1.7)
Work in a COVID-19 area Yes 49 (42.2)
 No 67 (57.8)
Professional contact* Yes 3 (2.6)
 No 113 (97.4)
Social contact** Yes 1 (0.9)
 No 115 (99.1)
Travel*** Yes 6 (5.2)
 No 110 (94.8)

* Close contact with patients diagnosed with COVID-19 without appropriate protection as part of their professional activity.
** Close contact with people diagnosed with COVID-19 without appropriate protection outside of their professional activity.
*** History of travel to areas with virus circulation before 3/16/2020 (USA, Korea, China, Japan, Iran, Europe, Brazil, Chile).
**** It includes residents.
COVID-19: coronavirus disease 2019.
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the consequences of social isolation strategies is 
the reduced attendance of patients to hospitals, 
which decreases the likelihood of transmission 
during those visits. This was really striking in 
our institution, where, for instance, Emergency 
Department visits decreased by more than 80 % 
after the adoption of social isolation.18 Lastly, 
children may not have the transmission capacity 
that was initially suspected and, what is more, 
their infectiousness may be lower than that of 
adults.19

A limitation of this study is that its population 
was composed exclusively of physicians, which 
may underestimate seroprevalence among other 
members of the health care team. Nevertheless, 
the information available to date shows that the 
prevalence of seropositivity within the health care 
staff is higher among physicians and nurses, and 
similar between both groups.20

It should also be considered that the ongoing 
pandemic has collapsed the diagnostic testing 
industry, due to the strict requirements of these 
systems. The capacity of these tests needs to be 
verified under international standards, such as 
EP15 A3 (analytical performance declared by the 
manufacturer) and EP12 A2 (diagnostic sensitivity 
and specificity declared by the manufacturer) from 
the Clinical and Laboratory Standards Institute 
(CLSI). In this study in particular, analytical 
performance as per EP15 A3 could be verified 
before using the chosen method.

Finally, as with all the information regarding 
this pandemic, we should be very cautious when 
interpreting it because of the novelty of the 
situation. We should wait for the results of more 
extensive epidemiological studies, controlling 
virus circulation, in order to get a clearer picture 
of the topic.

Our study suggests that, three months after the 
beginning of the pandemic, with approximately 
150 patients admitted due to COVID-19 (and 
many of their caregivers also being infected) 
in our hospital, the transmission rate among 
physicians is very low. Four other physicians who 
had COVID-19 in the last 2 months should be 
added to the observed seroprevalence. Although 
the pandemic seems to be expanding across 
Argentina, this information may show that 
some of the measures adopted to face it may be 
adequate.

CONCLUSION
Three months after the first COVID-19 case 

in Argentina, only 0.9 % of physicians from a 

children’s hospital were observed to have SARS-
CoV-2 antibodies. Given the low prevalence, 
it was impossible to assess its association 
with potential predictors. The implemented 
precautionary measures may account for the low 
prevalence observed.
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