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Abstract. The COVID-19 epidemic, which began in Wuhan in December 2019, quickly spread all over the 
world, leading in a few months to a high number of deaths also in healthcare workers. The purpose of the 
study is to a) describe the importance of a correct management of SARS-CoV-2 infections; b) report the 
number of positive healthcare workers after the epidemic phase and to describe their socio-characteristics 
data, the main methods of transmission and the symptoms; c) to report the seroconversion rate of healthcare 
workers  (HCWs). The study was conducted from March 9, 2020 to June 19, 2020 in three phases:1) in a first 
phase, we implemented the guidelines to be followed for patient care in our hospital; 2) in a second phase, we 
provided the epidemiological investigation/contact tracing of HCWs; 3)  we collected swabs on all healthcare 
workers and we also performed serological investigation. The number of healthcare workers under surveil-
lance is of 2611 subjects and, of these, only 0.65% contracted COVID-19. In particular, 70.6% of these have 
been infected in the healthcare setting, 11, 8% in the family and 17.6% returning from high risk areas. Ulti-
mately, only 0.1% of HCWs dedicated to the treatment of COVID-19 patients contracted the infection (one 
was asymptomatic). Only 2% of HCWS were positive for serological investigation. (www.actabiomedica.it)

Key words: management, healthcare workers, COVID-19, SARS-CoV-2, symptoms 

Acta Biomed 2020; Vol. 91, Supplement 9: 79-86 DOI: 10.23750/abm.v91i9-S.10118 © Mattioli 1885

O r i g i n a l  a r t i c l e 

Introduction 

The Severe Acute Respiratory Syndrome Corona-
virus 2 (SARS-CoV-2) epidemic, which began in Wu-
han, China in December 2019, quickly spread all over 
the world, leading in a few months to a high number 
of deaths and 8,986,016 infected (last update June 22) 
(1). 

Many initial cases reported outside of China were 
imported or were linked to travellers from China (2). 

However, as community transmission has become 
widespread, the source of cases of COronaVIrus Dis-
ease 19 (COVID-19) in several countries has not been 
established (3).

In Italy, the first cases have been described in 
Rome on January 29 involving two Chinese tourists 
referring to the Spallanzani Institute, representing 
imported cases (4). Subsequently, unfortunately, on 
February 21 the first autochthonous Italian case of 
COVID 19 was identified, in Lombardy (Codogno), 
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the region that first struck by this invisible infection 
paid the highest price in terms of mortality and mor-
bidity (5,6). 

The epidemiological nature of the disease, with its 
long incubation period, has given time to the health 
systems of other regions, thanks also to the lockdown 
measures undertaken, to get ready by setting up prop-
er COVID hospitals or wards (7). At the same time, 
the continuous updating of international and national 
guidelines, also allowed a further limitation of the con-
tagions, as far as well applied.

In particular, on January 30 2020, after the sec-
ond meeting of the Security Committee, the General 
Director of the World Health Organization (WHO) 
has declared the international outbreak of COVID-19 
as a public health emergency of international relevance 
(Public Health Emergency of International Concern 
- PHEIC), as established in the International Health 
Regulations (8). 

In Italy, on February 21, the Ministry of Health 
enforced the quarantine measure with active surveil-
lance for fourteen days for individuals who have had 
close contacts with confirmed COVID-19 positive 
subjects, or in the last fourteen days had returned from 
high risk areas of China, by the means of the territori-
ally competent health authorities which had the obli-
gation to notify the Local Health Units (9).

The definition of close contact and the indications 
related to laboratory diagnosis were established by the 
Ministry of Health (10). 

Contact tracing, in combination with the early 
detection of cases and in synergy with other measures 
such as physical distancing, are essential actions to 
combat the ongoing epidemic, as well as for preventive 
purposes. The purpose of identifying and managing 
the contacts of probable or confirmed cases of COV-
ID-19 is to quickly identify and isolate the secondary 
cases, in order to intervene and interrupt the transmis-
sion chain. It is also worth remembering the role of 
asymptomatic in the dynamics of the epidemic spread 
of COVID-19 (11). 

In healthcare workers (HCWs) “the provision re-
ferred to in article 1, paragraph 2, letter h), of the de-
cree-law of 23 February 2020, no. 6 (quarantine) does 
not apply and they must instead have supervised. The 
same HCWs must suspend their work activity only in 

the case of respiratory symptoms or a positive test for 
SARS-CoV-2 (12). Additionally, in Sicily, the local 
government introduced as mandatory the search for 
SARS-CoV-2 on all HCWs using a nasopharyngeal 
swab, thus testing also asymptomatic subjects (13).

The molecular diagnostic protocols for SARS-
CoV-2 drawn by WHO are based on the identifica-
tion of viral RNA by Real-Time reverse transcription 
polymerase chain reaction (Real Time RT-PCR) (14-
16). In Italy, Annex 4 of the circular of the Minis-
try of Health dated February 22 (17) establishes the 
guidelines for laboratory protocols and all details on 
the collection and sending of biological samples for 
diagnosis. From that time on SARS-CoV-2 detection 
could be performed only by certified laboratories and 
main hospitals identified by regional health depart-
ments on the basis of the afore mentioned protocols. 
For specimen collection in clinical settings samples 
were taken from the lower respiratory tract using spu-
tum, endotracheal aspiration, or bronchoalveolar lav-
ages. In the event that patients do not show signs of 
lower respiratory tract disease, or if the specimen col-
lection was not possible, even if clinically indicated, 
samples taken from the upper respiratory tract such as 
nasopharyngeal aspirate or nasopharyngeal swabs was 
recommended. 

In this context, serological testing can have a cru-
cial role in identifying convalescent cases or people 
with milder symptoms who might have been missed 
by other surveillance methods. The preliminary obser-
vations, available from the initial outbreaks in China, 
quantified in about 85% the total number of infected 
people from high risk areas (18). It should be empha-
sized that the presence of antibodies does not neces-
sarily translate into immunity, since not all antibodies 
are able to neutralize the virus. Serological tests can 
provide a qualitative (yes/no) or quantitative measure-
ment of antibodies relative to a specific viral antigen. 
However, the ability of antibodies to prevent viral 
replication and clear infection is determined through 
neutralization assays. To date, it appears that the truly 
neutralizing antibodies are those specific to the spike 
protein (S) and nucleocapsid protein (N) of SARS-
CoV-2 (19). It should be emphasized that one of the 
most important limits for the extension of serologi-
cal test to the entire population is represented by the 
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sensitivity and specificity values of the test, but thanks 
to a Bayesian method, it is possible to build a range of 
credibility values of the prevalence when the sensitivity 
and the specificities are unknown (20).

The purpose of this study is to a) describe the im-
portance of a correct management of SARS-CoV-2 
infections and of a correct organization b) report the 
number of positive HCWs after the epidemic phase 
and to describe their socio-characteristics data, the 
main methods of transmission and the symptoms c) 
report the seroconversion rate of HCWs.

Materials and methods

The University Hospital “G.Martino” of Messina 
includes 14 pavilions, indicated with the letters of the 
alphabet which have four to six raised floors with a 
total of about 570 beds. Following the COVID-19 
epidemic, an entire pavilion was dedicated to the care 
of these patients (70 places) and other 90 have been 
added at a later stage, also creating a “surgical area” for 
the exclusive use of positive patients. The number of 
healthcare workers in the entire structure is of 2311 
units plus 330 postgraduate medical doctors for a total 
of 2611 HCWs.

The study was conducted from  March 9, 2020 to 
June 19, 2020 in three phases:

1) In a first phase, the guidelines to be followed in 
patient care, the indications on a correct and rational 
use of individual protection devices and sanitizers were 
implemented in the University Hospital by the Hospi-
tal Hygiene Unit and the Health Department;

2) In a second phase, a plan was adopted for the 
epidemiological investigation and contact tracing of 
HCWs who for clinical or epidemiological reasons 
(confirmed / probable case contacts or individuals 
coming from city at high risk or foreign countries) re-
quired the start of the protocol. The pharyngeal swab 
was then performed on symptomatic subjects for the 
detection of SARS-CoV-2.

In particular, the epidemiological investiga-
tion was carried out by adapting the model provided 
by the superior health institution (SHI) and imple-
mented with the European Center of Disease Control 
(ECDC) guidelines, by collecting the socio-personal 

information (gender, age, job, hospital unit), the date 
of onset of symptoms and the type of symptoms (by 
monitoring the subjects twice a day on a daily bases), 
the possible return from areas at high risk, the way of 
contact with any suspected/ confirmed case or with 
subjects with flu-like symptoms and the adherence 
during the patient’s approach of the company guide-
lines on the use of personal protective equipment 
(PPE) and on hand sanitization measures (as indicated 
in the document provided by ECDC), the vaccination 
status for influenza, any contact with other individuals 
and compliance with isolation measures.

3) The third phase, in accordance with the indi-
cations of the regional decree, was represented by the 
performing of the swabs on all the healthcare workers 
and moreover, at a later time, from the start of the se-
rological investigation. 

We collected nnasopharyngeal swabs by all 
HCWs and they were immediately processed for mo-
lecular SARS-CoV-2 detection using Allplex™ 2019-
nCoV Assay (Seegene, Korea). Briefly, viral RNA was 
extracted using a Nuclisens Easymag platform (Bio-
Mérieux), which can process 24 samples per run. A 
total of 200 µl of each sample was extracted and eluted 
with 100 µl of elution buffer, according to manufac-
turer’s recommendations with minor modifications. 
Briefly, to enhance the recovery of viral RNA, 10 µL 
of poly (A) RNA carrier (Qiagen) were added, after 
the lysis incubation step, to each sample before the ad-
dition of magnetic silica. Amplification and identifica-
tion of 2 target genes specific for COVID-19 and an E 
gene specific for all of Sarbecovirus including SARS-
CoV-2, were performed using the Allplex™ 2019-
nCoV, a multiplex RT PCR assay, according to the 
manufacturer’s instructions, on a CFX96 Instrument 
(Bio-Rad Laboratories). Single RT-PCR was per-
formed in a 25-µL reaction mixture for each sample. 
The threshold cycle (Ct) from the following fluorogen-
ic probes: FAM (E gene), Cal Red 610 (RdRp gene), 
Quasar 670 (N gene) and HEX (internal control) were 
acquired. Samples were considered positive with a Ct 

value <40 for any gene. The samples must be considered 
negative when the internal control, but not the viral 
genes, are amplified. When there was no amplification 
of the internal control the samples must always be con-
sidered invalid.
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Later, according with the Document of the Min-
istry of Health titled “Patient cured for Covid-19” (21), 
concerning the screening of the asymptomatic HCWs; 
and the Circular of the Ministry of Health of May 9, 
2020 (22) concerning the interpretation of serology, 
we proceed to serological investigation as follows: 

1) If the HCW is positive for IgM (with or with-
out IgG) serum, he/she must remain in home isola-
tion as long as it is negative for the presence of SARS-
CoV-2 ribonucleic acid (RNA) on nasopharyngeal 
swab, repeated twice for 2 consecutive days, and only 
on this case the HCW will be able to return to work. 
However, for prudential purposes, serological test 
was carried out again after 7 days together with na-
sopharyngeal swab for SARS-CoV-2 RNA detection.

2) If the HCW is positive for serum IgG only, he/
she will have to remain in close home isolation until it 
is negative for the presence of SARS-CoV-2 RNA on 
nasopharyngeal swab, repeated twice for 2 consecutive 
days. At that point the HCW will be able to return to 
work.

For the assessment of IgG and IgM antibodies 
against SARS-CoV-2 we used MAGLUMI  2019-
nCoV IgG and IgM (two indirect CLIAs) in human 
serum or plasma samples, on the fully automated MA-
GLUMI analyser (SNIBE–Shenzhen New Industries 
Biomedical Engineering Co., Ltd, Shenzhen, China).  
According to the manufacturer’s declarations, the an-
tibodies used in these assays are directed against both 
CoV-S (spike) and CoV-N (nucleocapsid). A value 
≥1.10AU/mLis considered reactive, whilst the overall 
reproducibility declared by the manufacturer is be-
tween 6.8% and 8.7%.  

Results

The number of healthcare workers under surveil-
lance was equal to 2611 units and of these only 0.65% 
(17) contracted SARS-CoV-2 infection.

In particular, 43 epidemiological investigations 
were carried out for the presence of SARS-CoV-2 
like symptoms or for the exposure to suspected/con-
firmed cases of COVID-19 disease with the detection 
of 17 positive cases among HCWs. The average age 
of the subjects interviewed was 47 ± 11 years, equally 

distributed by gender. The socio-personal and working 
characteristics of the positive subjects and of all the 
interviewees are summarized in Table 1.

The type of exposure was most represented by 
the workplace (67.4%; n = 29), followed by contacts 
with suspected/confirmed cases in the family environ-
ment, or outside the work area, or the onset of flu like 
symptoms (23.3%; n = 10: of these 33.3% lived in the 
same house of COVID-19 positive subject) and, final-
ly, from the return from high risk areas/foreign states 
(11.6%; n = 4).

The most frequent type of contact in the health-
care area was represented by permanency in the same 
room of a confirmed case of COVID 19 at a distance 
of less than 2 meters and for over 15 minutes (58.6%); 
while the least frequent was contact with secretions 
(6.9%). The types of contacts are shown in Figure 1. 
Only in one case the subject performed aerosol-gen-
erating procedures. Only in 3 cases the patient wore 
the surgical mask. All healthcare workers wore PPE, 
although the surgical mask and gloves were the most 
worn. All healthcare workers have stated that they al-
ways wear all PPE as recommended and disposed of it 

Table 1. Socio-personal and working characteristics of the posi-
tive subjects and of all the interviewees

Characteristics Interviewed 
HCWs (n=43)

 %(n)

Positive HCWs 
(n=17)
%(n)

Gender  
females 51 (22) 58,8 (10)

Mean Age ±SD 47 ± 11 years 46 ± 13 years

Hospital ward^
-COVID Hospital
-Medicine
-Surgery
-Pediatric
-Emergency room

18,4 (8)
44,2 (19)
23,3(10)
11,6 (5)
2,3 (1)

17,6 (3)
52, 9 (9)
5,9 (1)
23,5 (4)
0 (0)

HCWs type
- physicians
- nurses
- social healthcare 
workers
- other

52,5 (21)
40 (16)
12,5 (5)
2,5 (1)

58,8 (10)
23,5 (4)
17,6 (3)
0 (0)

^hospital driver = 1
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as per hospital guidelines. This lead, except in few cas-
es, in a reduction of the intra-hospital infection rate.

76.5% of COVID-19 positive HCWs developed 
symptoms (23.5% of asymptomatic subjects) and in 
particular cough (29%) and fever (47%) (see Figure 2). 
In two cases, antibiotic or antiviral therapy had to be 
started. 

In two cases the subject required hospitalization 
which resulted in clinical recovery without complica-
tions. None of the subjects had ever been vaccinated 
for flu.

The swabs gave a positive result in 0.67% (17) of 
healthcare workers whose socio-personal and working 
characteristics are described in Table 1. In particular, 
70.6% of these contracted infection in the healthcare 
setting, 11,8% in the family environment and 17.6% 
returning from high risk areas before the onset of 

epidemic in Italy. Among those who contracted the 
disease in the healthcare area, 83.3% worked in the 
internal medicine operating unit, where the arrival 
of a patient then confirmed positive for COVID-19 
(first two swabs were negative) seems to be related to 
transmission in the HCWs. The other transmission 
cases (17.7%) derived from close contacts with cases 
confirmed in two healthcare workers of the COVID 
Hospital. Ultimately, only 0.1% (2) of the healthcare 
workers dedicated to the treatment of COVID-19 pa-
tients acquired the infection (1 of which in asympto-
matic form). 

With regard to the serological survey, 2% (n = 
53) of the healthcare workers were positive, of which 
41.5% (n = 22) male and 58.5% (n = 31) female. The 
average age of the subjects who tested positive was 
50.12 ±12.09 years. 74% of the subjects tested for Ig 
G/Ig M positive for Ig G, 20% for Ig M and 6% for 
both. The data are represented in figure 3.

None of the serological positive subjects were 
positive for SARS-CoV-2 RNA (no asymptomatic 
HCWs were detected after the first step of naso-
pharyngeal swabs). The detection performed after one 
week of distance, as described in the materials and 
methods, revealed similar values to those described 
above.

Figure 1. Type of contact in healthcare setting

Figure 2. Type of symptoms in HCWs infected Figure 3. Box plot of Ig M and Ig G of HCWs 



R. Squeri, A. Levita, R. Intelisano, et al.84

Discussion and conclusion

The SARS-CoV-2 epidemic has led to a great im-
pact on all social and healthcare systems all over the 
world, with a high number of victims even among the 
healthcare workers (23).

Until June 21, 2020 38,901 cases of COVID-19 
were registered in Italy, of which 33,369 died; and 
29,174 healthcare workers have been infected (24). 
This data does not refer to the number of subjects in-
fected during healthcare assistance but only to the type 
of professional role.

Healthcare workers face an elevated risk of expo-
sure to infectious diseases, including COVID-19, thus, 
it is imperative to ensure the safety of healthcare work-
ers not only to safeguard continuous patient care but 
also to ensure they do not transmit the virus. COV-
ID-19 can spread via cough or respiratory droplets, 
contact with bodily fluids, or from contaminated sur-
faces and so hospital environment is a potential source 
of infection both of HCWs and of patients (25). 

Our study finds that a correct adherence to the 
guidelines and the correct use and disposal of PPE are 
fundamental measures to reduce the risk of contagion, 
which however cannot be completely eliminated (26).

The greatest risk of transmission occurred in addi-
tion to the nosocomial context in the family as previ-
ously described in the literature (26,27). In our study, 
most of the COVID-19 cases among healthcare work-
ers were mild and were managed at home with self-
isolation measures, however two infected healthcare 
workers (11.8%) were hospitalized, despite this no one 
died. The serological investigation confirmed the pre-
vious infection of the positive subjects, but the positiv-
ity for IgM and/or Ig G did not lead to new diagnoses, 
unlike other studies described (28-30). 

The availability of serological tests for the assay 
of anti-SARS-CoV-2 antibodies is however funda-
mental both for studying the humoral response in 
infected subjects and for conducting seroprevalence 
studies in the general population. In this phase 2 that 
we are addressing the need to identify those who are 
still susceptible to infections, those who are under-
going acute infection, and those who are cured and, 
therefore, potentially immune to reinfection remains 
of paramount importance. Serological tests, suitably 

validated, could prove useful for acquiring informa-
tion on the real extent of the pandemic, especially in 
relation to asymptomatic, and for contributing to the 
management of the population in the SARS-CoV-2 
pandemic. However, it is believed that, at the mo-
ment, it is necessary to acquire data that demonstrate 
the real effectiveness of the immunity conferred by the 
antibodies. Furthermore, a factor that could compli-
cate the strategy of testing SARS-CoV-2 antibodies 
on a large scale could be the difficulty of identifying 
all those who actually present the antibodies, as tests 
should be repeated at regular intervals to identify new 
infections through the seroconversion (positivity for 
IgM and/or IgG).

In fact, considering the nonnegligible percentage 
of false positives and false negatives, the results pro-
vided by the serological methods are less accurate than 
the RT-PCR performed on samples taken with na-
sopharyngeal swabs, which remains the most reliable 
and detect method for diagnosis of COVID-19 even 
before the onset of symptoms.

In our study, none of the subjects interviewed 
were vaccinated for the flu and this not only made the 
differential diagnosis difficult, but led to a reduction in 
staff (even if negligible) in the emergency phase (31). 
In addition, a recent study in the literature has hypoth-
esized a protective role of influenza vaccination: the 
influenza virus would seem to lead to an amplification 
of the expression of ACE-2, used as the gateway re-
ceptor by the SARS-CoV-2 virus (32). In light of this, 
as with other diseases, vaccination in healthcare work-
ers is essential both to reduce absenteeism and to pre-
vent healthcare professionals from becoming potential 
greasers (33-38).

In conclusion, according to our results, the best 
strategy to reduce the possibility of intra-hospital and 
intrafamily contagion, and to immunize all HCWs, is 
to test, track and treat SARS-CoV-2 positive subjects. 
In this perspective, the correct application of guide-
lines, the role of public health and prevention repre-
sent are fundamental points in the health system of 
each country and their importance should be high-
lighted also into account of the recent epidemic that 
hit the world (39-47). 
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