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Summary. The paper wants to present the data of infection of the Health Care Workers of a research and 
teaching hospital in Milan, Italy. The majority (2554, 55.9%) of 4572 HCWs were tested for SARS-CoV-2 
and 8.8% were found positive. Most of the tested workers were women, but we found higher relative fre-
quency of positivity for men, even after adjustment for age, working area, and occupation. The higher fre-
quency of positive tests in the medicine area is probably explained by the higher concentration in that area 
of COVID-19 patients. Conversely, the low frequency of positive HCWs in intensive care units is  probably 
explained by the diffuse and continuous use of PPD. Our results show that HCWs in a research and teach-
ing hospital in the most hit Region in Italy had a similar pattern of infection as all other HCWs all over the 
world. The problem of SARS-CoV-2 infections among the hospital personnel HCWs should remind us  the 
concerns about hospital acquired infections both for patients and HCWs. (www.actabiomedica.it)
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The epidemic of Corona Virus 19 disease 
(COVID-19) was declared as a pandemic at the be-
ginning of the year 2020 (1). 

In Italy, the Lombardy Region was one the most 
hit but according to the laws issued which closed all 
the schools, universities, shops, leisure and sport cen-
tres, all the Italian population was protected by the 
lockdown (2-7). The healthcare workers (HCWs) 
were the only part of the population together with all 
the other public services that continued to work. They 
had to care for patients affected by the Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), 
often very serious ones especially from the end of Feb-
ruary to the end of May.

To face the flow of patients who needed, very 
often, intensive care, hospitals turned many beds in 
intensive ones, stopped the elective activities and pro-
vided different pathways for emergency for positive 
COVID-19 patients and for the negative patients who 
needed to receive lifesaving treatments.

The health care workers had to face a new way of 
working, constantly wearing personal protection de-
vices (PPD) and keeping a very high level of attention 
to avoid to be infected by SARS-CoV-2 (8,9). But it 
is indisputable they did a great job all over the world.

In a research and teaching hospital in the centre 
of Milan, Italy with 716 beds, 101 were devoted to in-
tensive and subintensive care for COVID-19 patients 
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and 5782 patients, from the end of February to the end 
of May, were admitted and many were SARS-CoV-2 
positive (data from the hospital administrative  
records).

All HCWs at risk for infection, which is defined 
as a contact with a patient or another HCW with (or 
later diagnosed with) SARS-CoV-2 infection were 
tested with nasopharyngeal swab for the detection of 
SARS-CoV-2 (10). 

We previously analysed results from February 
24 to March 31, 2020 and found 139 workers with 
a positive test out of 1573 (8.8%) (11). In this study 
we extended the analyses as of July 8 and analysed the 
relative frequency of positive tests according to gender, 
age, working area, and occupation.

Materials and Methods 

For viral detection two different methods were 
used. The first one employed Seegene Inc reagents 
(Seoul, Korea). RNA extraction was performed 
with STARMag Universal Cartridge kit on Nim-
bus instrument (Hamilton, Agrate Brianza, Italy) 
and amplification with Allplex® 2019-nCoV as-
say. The second one employed a GeneFinder® 
COVID-19 Plus RealAmp Kit (OSANG Health-
care, Anyangcheondong-ro, Dongan-gu, Anyang-si, 
Gyeonggi-do, Korea) on ELITech InGenius® instru-
ment (Torino, Italy). Both assays identify the virus 
by multiplex rRT-PCR targeting three viral genes  
(E, RdRP and N).

For each worker, we determined the date of the 
first positive test (if any) and described the trend of 
positive tests over time. We compared frequency of 
workers with a positive nasopharyngeal test according 
to selected variables using chi-squared test. Then we 
calculated adjusted odds ratios (OR), and 95% confi-
dence intervals (CI) of positivity with a multivariable 
logistic regression model including as covariates, gen-
der, age class, working areas, and occupation. Statisti-
cal analysis was performed with Stata 16 (StataCorp. 
2019).

Results

In the period from February 24 to July 8, 2020, 
2554 HCWs out of 4572 employed in the hospi-
tal  (data from the hospital administrative records) 
with mean age of 45.9 years, 1787 women and 767 
men underwent one or more nasopharyngeal tests 
according to the National and Lombardy regional 
guidelines (12-14). The first positive test was on 
February 24, with peaks on March 10 (No. 11 work-
ers with a positive test), March 11 (No. 12), and 
March 27 (No. 10) (Figure 1). There were 7 work-
ers with a positive test in February, 119 in March, 
67 in April, 11 in May, 2 in June, and none in July. 
The number of positive HCWs decreased in parallel 
with the slow-down of the epidemic in Lombardy 
Region (15).

Overall, there were 206 workers with a positive 
tests out of 2554 (8.1%, 95% CI: 7.0-9.2) (Table 1). 
Men had a slightly higher frequency of positive tests 
(10.2%) than women (7.2%) and there was a weak in-
verse trend of positivity with increasing age. Medicine 
was the area with the larger frequency of workers with 
positive tests (9.4%), while intensive care units and the 
administrative and technical areas showed the lower 
frequencies (4.4% and 3.6%, respectively). Healthcare 
assistants were the occupational group with the high-
est frequency of positive workers (10.4%), while the 
lowest frequency was observed among clerical workers 
and technicians (4.0%).

In Figure 1 it is possible to see how the number of 
positive HCWs decreased according to the slow down 
of the epidemic in Lombardy Region (15).

Discussion

In a research and teaching hospital in the centre 
of Milan, the majority (2554, 55.9%) of 4572 HCWs 
were tested for SARS-CoV-2 and 8.8% were found 
positive. Most of the tested workers were women, but 
we found higher relative frequency of positivity for 
men, even after adjustment for age, working area, and 
occupation. The higher frequency of positive tests in 
the medicine area is probably explained by the higher 
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Variable Workers Positive Test

N N % p-value* OR** 95% CI**

All 2554 206 8.1

Gender

  Women 1787 128 7.2 0.01 1.00 Reference

  Men 767 78 10.2 1.56 1.15-2.13

Age (years)

  <30 220 21 9.5 0.65 1.00 Reference

  30-39 625 56 9.0 0.93 0.54-1.59

  40-49 587 47 8.0 0.83 0.47-1.45

  50-59 820 62 7.6 0.79 0.46-1.35

  60+ 302 20 6.6 0.62 0.31-1.21

Working area

  Medicine 1086 102 9.4 0.06 1.52 0.42-5.50

  Surgery 583 41 7.0 1.08 0.29-4.04

  Technical and management services 635 53 8.3 1.36 0.38-4.88

  Intensive care 113 5 4.4 0.62 0.13-3.00

  Administrative, technical 137 5 3.6 1.00 Reference

Occupation

  Physicians, including residents 632 55 8.7 0.07 2.04 0.78-5.29

  Nurses, midwives 1054 81 7.7 1.74 0.68-4.43

  Healthcare assistants 327 34 10.4 2.56 0.97-6.76

  Health technicians*** 294 26 8.8 2.01 0.75-5.40

  Clerical workers, technicians 247 10 4.0 1.00 Reference

Table 1. Association between selected variables and frequency of positive nasopharyngeal tests among healthcare workers in a re-
search and teaching hospital in Milan, Italy, February 24 to July 8, 2020.

Abbreviations: CI, confidence interval; OR, odds ratio.
*From chi-squared test. **From a multivariable logistic regression model including gender, age, working area, and occupation. ***In-
cludes biologists, radiology and laboratory technicians, psychologists, other health technicians

Figure 1. Number of positive nasopharyngeal tests per day 
among healthcare workers in a research and teaching hospital 
in Milan, Italy, February 24 to July 8, 2020.

concentration in that area of COVID-19 patients. 
Conversely, the low frequency of positive HCWs in 
intensive care units is  probably explained by the dif-
fuse and continuous use of PPD.

Our results show that HCWs in a research and 
teaching hospital in the most hit Region in Italy had a 
similar pattern of infection as all other HCWs all over 
the world (8,9).

The problem of SARS-CoV-2 infections among 
the hospital personnel HCWs should remind us  the 
concerns about hospital acquired infections both for 
patients and HCWs (16–24).



D. Consonni, L. Bordini, et al.4

Conflict of interest: Each author declares that he or she has no 
commercial associations (e.g. consultancies, stock ownership, equity 
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article

References

1.	 WHO Situation report n.51, 2020
2.	 Rivieccio BA, Luconi E, Boracchi P, Pariani E, Romanò L, 

Salini S, Castaldi S,  Biganzoli E, Galli M. Heterogeneity of 
COVID-19 outbreak in Italy. Acta Biomed 2020; Vol. 91, 
N. 2: 31-34 DOI: 10.23750/abm.v91i2.9579

3.	 Odone A, Delmonte D, Scognamiglio T, Signorelli C. 
COVID-19 deaths in Lombardy, Italy: data in context 
[published correction appears in Lancet Public Health. 
2020 Jun;5(6):e315]. Lancet Public Health. 2020;5(6):e310. 
doi:10.1016/S2468-2667(20)30099–2

4.	 Signorelli C, Scognamiglio T, Odone A. COVID-19 in 
Italy: impact of containment measures and prevalence esti-
mates of infection in the general population. Acta Bio Med 
[Internet]. 2020Apr.10;91(3-S):175–9.

5.	 Ordinanza 21 febbraio 2020. Ulteriori misure profilattiche 
contro la diffusione della malattia infettiva COVID-19. 
(20A01220). (G.U. Serie Generale, n. 44 del 22 febbraio 
2020

6.	 ORDINANZA 20 marzo 2020. Ulteriori misure urgenti in ma-
teria di contenimento e gestione dell’emergenza epidemiolog-
ica da COVID-19, applicabili sull’intero territorio nazionale. 
 (20A01797) (GU Serie Generale n.73 del 20–03–2020)

7.	 Pasquarella, C., Veronesi, L., Napoli, C., Castaldi, S., Pas-
quarella, M.L., Saccani, E., Colucci, M.E., Auxilia, F., Gal-
le, F., Di Onofrio, V., Tafuri, S., Signorelli, C., Liguori, G., 
2014. What about behaviours in swimming pools? Results 
of an Italian multicentre study. Microchem. J. 112, 190–195. 
https://doi.org/10.1016/j.microc.2013. 09.024.

8.	 Squeri, R., Levita A., Intelisano R., Costa, G.B., Mancu-
so, G., Grasso, L., D’Amato, S., Mazzitelli, F., Squeri, A., 
Midiri, A., Biondo, C.,  Alesci, D., Bonaccorso, V., Bitto, 
A., Genovese, C., Correct management and low rate of con-
tagiousness of healthcare workers in a University Hospital 
in Southern Italy: from contact tracing to serological inves-
tigation. Acta Biomed 2020; Vol. 91, Supplement 9: 79–86 
DOI: 10.23750/abm.v91i9-S.10118

9.	 Chou, R., Dana, T., Buckley, D.I., Selph, S., Fu R, Totten, 
A.M. Epidemiology of and Risk Factors for Coronavirus 
Infection in Health Care Workers [published online ahead 
of print, 2020 May 5]. Ann Intern Med. 2020;M20-1632. 
doi:10.7326/M20–1632

10.	Rapporto ISS COVID-19 n. 2/2020 Rev. 2 - Indicazioni ad 
interim per un utilizzo razionale delle protezioni per infezi-
one da SARS-COV-2 nelle attività sanitarie e sociosanitarie 
(assistenza a soggetti affetti da COVID-19) nell’attuale 

scenario emergenziale SARS-COV-2. Versione del 10 mag-
gio 2020

11.	Lombardi A, Consonni D, Carugno M, Bozzi G., Mangioni 
D, Muscatello A, Castelli V, Palomba E, Cantù AP, Ceriotti 
F, Tiso B, Pesatori AC, Riboldi L, Bandera A, Lunghi G, 
Gori A. Characteristics of 1573 healthcare workers who 
underwent nasopharyngeal swab testing for SARS-CoV-2 
in Milan, Lombardy, Italy. Clin Microbiol Infect 2020 (in 
press)

12.	INAIL Circolare n. 13 del 3/04/2020 
13.	Regione Lombardia nota prot. G1.2020.0016575 DEL 

10/04/2020 Ulteriori chiarimenti in ordine ai criteri di ef-
fettuazione dei tamponi per la sorveglianza sanitaria degli 
operatori sanitari e socio-sanitari 

14.	Regione Lombardia DGR 3114 Determinazioni in mer-
ito alle attività di sorveglianza in funzione dell’epidemia 
COVID-19

15.	https://www.regione.lombardia.it/wps/portal/istituzionale/
HP/servizi-e-informazioni/cittadini/salute-e-prevenzione/
coronavirus/dashboard-covid19 (last view 29.08.2020)

16.	Auxilia F, Maraschini A, Bono P, Ungaro R, Luconi E, 
Biganzoli E, Castaldi S. COVID-19: new scenario old 
problems. Acta Biomed 2020; Vol. 91, Supplement 9: 90–91 
DOI: 10.23750/abm.v91i9-S.10119

17.	Brusaferro S, Arnoldo L, Finzi G et al. Board; Group. Hos-
pital Hygiene and Infection Prevention and Control in Italy: 
state of the art and perspectives. Ann Ig. 2018 Sep-Oct;30 
(5 Supple 2):1-6. doi: 10.7416/ai.2018.2245 37. 

18.	Keeley AJ, Evans C, Colton H, et al. Roll-out of 
SARS-CoV-2 testing for healthcare workers at a large 246 
NHS Foundation Trust in the United Kingdom, March 
2020. Euro Surveill 2020; 25: 1–4.

19.	Montagna MT, Mascipinto S, Pousis C, et al. Knowledge, 
experiences, and attitudes toward Mantoux test among 
medical and health professional students in Italy: a crosssec-
tional study. Ann Ig. 2018 Sep-Oct;30(5 Supple 2):86–98. 
Doi: 10.7416/ai.2018.2253

20.	Mellace L, Consonni D, Jacchetti G, Del Medico M, Co-
lombo R, Velati M, et al. Epidemiology of Clostridium 
difficile-associated disease in internal medicine wards in 
northern Italy. Intern Emerg Med 2013;8(8):717–723. 

21.	Ardoino I, Zangirolami F, Iemmi D, Lanzoni M, Cargn-
elutti M, Biganzoli E, et al. Risk factors and epidemiology 
of Acinetobacter baumannii infections in a university hos-
pital in Northern Italy: A case-control study. Am J Infect 
Control 2016;44(12):1600–1605. 

22.	Capobussi M, Sabatino G, Donadini A, Tersalvi CA, Cast-
aldi S. Control of scabies outbreaks in an Italian hospital: 
An information-centered management strategy. Am J Infect 
Control 2014;42(3):316–320. 

23.	Prigitano A, Romanò L, Auxilia F, Castaldi S, Tortorano 
AM. Antibiotic resistance: Italian awareness survey 2016. J 
Infect Public Health 2018;11(1):30–34. IF 2,118 Q2 



COVID-19 Health Care Workers Hospital 5

24.	Burriel MS, Keys M, Campillo-Artero C, Agodi A, 
Barchitta M, Gikas A, Palos C, Lopez-Casasnovas G. Im-
pact of multi-drug resistant bacteria on economic and clini-
cal outcomes of healthcare-associated infections in adults: 
Systematic review and meta-analysis. PLoS One. 2020; 
15(1): e0227139  doi: 10.1371/journal.pone.0227139 

Received: 30 July 2020
Accepted: 30 July 2020
Correspondence:
Silvana Castaldi 
Dept Biomedical Sciences for Health, University of Milan, Italy
Tel 00390255038342
Fax 00390255033144
E-mail: Silvana.castaldi@unimi.it


