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Abstract

Objectives: The aim of the study was to evaluate the clinical presentation and burden of SARS-CoV-2 infections among medical school physicians and
residents, mainly young medical doctors. The awareness of COVID-19 clinical manifestations can improve the early detection of mild cases, possibly re-
ducing further transmission to colleagues and patients. Material and Methods: The study was carried out in March-May 2020, involving medical school
physicians in a teaching hospital in northern Italy, with a working population of 881 medical doctors. Data collection was performed using a structured
form investigating clinical and epidemiological information. Results: One hundred sixty-two medical doctors contacted the Occupational Health Ser-
vice reporting acute respiratory symptoms or close contact exposure to a confirmed COVID-19 case. Among the confirmed COVID-19 cases, most
were male doctors during residency, and 85% presented a mild clinical picture. Fever (70.3%) and cough (51.4%) represented the most prevalent
symptoms of COVID-19. As revealed by the univariate analysis, the prevalence of real-time reverse transcriptase-polymerase chain reaction (RT-PCR)
positivity increased with age (OR = 1.08, 95% CI: 1.02-1.14, p = 0.012), working in a COVID-19 ward (OR = 3.33, 95% CI: 1.09-10.21, p = 0.031),
presenting alteration or loss of smell/taste (OR = 10.00, 95%ClI: 2.80-35.69, p < 0.001) and myalgia (OR = 3.20, 95% CI: 1.00-10.26, p = 0.046), while
being a resident (OR = 0.20, 95% CI: 0.05-0.80, p = 0.030) was associated with reduced odds of being infected, compared to staff physicians. Age and
loss of smell/taste were the only factors independently associated with RT-PCR positivity. Conclusions: The majority of COVID-19 cases showed a mild

Received: October 20, 2020. Accepted: January 14, 2021.
Corresponding author: Paolo Durando, University of Genoa, Department of Health Sciences (DISSAL), Via A. Pastore 1, 16132 Genoa, Italy (e-mail: durando@unige.it).

Nofer Institute of Occupational Medicine, LddZ, Poland

189


http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en
https://doi.org/10.13075/ijomeh.1896.01759

190

ORIGINAL PAPER 6. DINI ET AL.

CovID-19

clinical syndrome, ranging from absence or paucity of symptoms to common cold or influenza-like symptoms. The findings of the present study increase
the accuracy of the clinical diagnosis for the prompt identification and management of suspected COVID-19 cases, being particularly useful during
resurges of the SARS-CoV-2 pandemic. Int J Occup Med Environ Health. 2021;34(2):189-201
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INTRODUCTION

On December 31, 2019, China reported the first cases
of atypical pneumonia in Wuhan, in the Hubei Province.
Their etiological agent was subsequently identified as
a new coronavirus, the seventh known to cause human
disease, labelled as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). This novel coronavirus
quickly spread, resulting in an epidemic throughout
China and in an increasing number of cases throughout
the world. Europe was the first region to be affected by
secondary cases of the SARS-CoV-2 disease (COVID-19)
out of China [1]. On February 20, 2020, the first Italian
case unrelated to China was reported in the Lombardy
Region [2], followed by a rapid growth of localised clus-
ters, reaching epidemic proportions observed nation-
wide, particularly in northern Italy. On March 11, 2020,
the WHO declared the novel coronavirus outbreak a pan-
demic [3].

During the early stages of the epidemic, the Italian Minis-
try of Health recommended a suspected case definition of
COVID-19 requiring the presence of both clinical symp-
toms (e.g., an acute respiratory infection, such as cough,
fever or shortness of breath) and an epidemiological link
(e.g., staying in areas of a presumed community transmis-
sion or having close contacts with COVID-19 cases) [4].
However, as a result of the nationwide community trans-
mission, the criteria for the suspicion of COVID-19
changed over time, weighing more on clinical presenta-
tions. Occupational settings defined as essential services
(e.g., the healthcare setting) experienced an increased risk
of exposure to SARS-CoV-2 infections during the “lock-
down period.” According to the Occupational Safety and
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Health Administration (OSHA) [5], healthcare workers
(HCWs) are considered to have a very high risk of expo-
sure to SARS-CoV-2. This, in turn, can cause workforce
shortages, with potential implications on the overall func-
tion of healthcare systems [6].

During the current pandemic, occupational physicians
worldwide have been dealing with an increasing number
of workers infected with SARS-CoV-2, and have had to
face difficult decision-making processes, balancing the im-
plementation of preventive and protective measures, im-
plications on fitness for work of both the potential or con-
firmed cases, and their return to work after recovery [7].
In the healthcare setting, the spread of infections can also
cause staff shortages, which can result in the decreasing
safety of the work environment for personnel as well as
patient care.

In this scenario, especially in the most affected areas, resi-
dents were recruited to provide their assistance in caring
for patients affected by COVID-19. Clinical diagnosis is
not easy, particularly in mild cases. The current literature
describes COVID-19 as an infectious disease with a broad
clinical spectrum, ranging from pauci/asymptomatic upper
respiratory tract infections (URTISs) to severe acute respi-
ratory syndrome, sometimes accompanied by non-respi-
ratory symptoms, causing complications including death.
This poses challenges in the clinical differential diagnosis
with other acute respiratory infections. To date, a large
body of literature has been produced since the beginning
of the outbreak, but there still remains a lack of knowledge
regarding the typical clinical presentation of the disease,
particularly for mild cases. The aim of the present study
was to describe the prevalence of confirmed COVID-19
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cases in the study population, and the clinical characteris-
tics and symptoms associated with the infection, and also
to perform a sensitivity and specificity analysis of the as-
sociated clinical features, during the pandemic period.

MATERIAL AND METHODS

The present study was developed according to the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline [§].

Study design and population

An observational, cross-sectional study was performed
using demographic, clinical, and laboratory data.

The study was carried out on March 6-May 19, 2020,
during the first phase of the SARS-CoV-2 pandemic.
It involved the medical school physicians and residents of
the University of Genoa (a total workforce of 881 phy-
sicians, including 215 staff physicians and 666 resident
doctors; age: M£SD 35.63+11.54; females: 48.8%), em-
ployed at IRCCS Ospedale Policlinico San Martino of
Genoa, Italy, the regional tertiary adult acute care ref-
erence hospital. The population routinely undergoes oc-
cupational health surveillance programs performed by
the Occupational Health Service (OHS) in accordance
with Italian Law [9].

During the pandemic period, HCWs with potential oc-
cupational exposure to SARS-CoV-2 were monitored for
possible infections and the associated COVID-19 disease
within a structured clinical epidemiological surveillance
system. The surveillance system was activated through
self-selection and reporting to the OHS (N = 162). In-
formation concerning clinical epidemiological features
and diagnostic tools for SARS-CoV-2 infections, together
with ad hoc preventive and protective protocols and pro-
cedures, in accordance with the Ministry of Health’s and
regional policies, were developed, updated, and dissemi-
nated to all physicians and residents via the institutional
intranet.

Subjects were classified as close contacts, suspected, prob-
able or confirmed cases according to the Italian Minis-
try of Health’s case definition [10]. All the HCWs within
the study population who developed fever or any acute
respiratory symptoms contacted the OHS and were in-
cluded in the surveillance system for the adequate clinical
and diagnostic management and follow-up. Upon being
contacted by a HCW, the OHS personnel collected data
concerning the exposure and clinical presentation. Symp-
tomatic HCWs were tested for SARS-CoV-2 according
to the following recommendations in effect: a nasopha-
ryngeal (NP) swab was collected by a trained healthcare
professional and the specimen was sent to the Reference
Laboratory in the Liguria Region, in order to be analyzed
through a semiquantitative real-time reverse transcrip-
tase-polymerase chain reaction (RT-PCR).

Laboratory and clinical specimen collection procedures
were performed in accordance with the Italian Na-
tional Institute of Health (Istituto Superiore di Sanita)
guidelines and the COVID-19 diagnosis was based on
the WHO interim guidance [11]. All symptomatic HCWs
were promptly removed from the work shift. Active moni-
toring was performed by the OHS through daily telephone
interviews, filling the reported information in a structured
case report form. Among those tested positive for SARS-
CoV-2, recovery was defined as having 2 consecutive nega-
tive results of RT-PCR tests performed at least 24 h apart.
The subjects that reported a close contact with a confirmed
COVID-19 confirmed case were actively monitored daily
for 14 days following the last exposure.

Staff including trained physicians of the OHS collected
data and information from all the available standardized
case report forms, concerning:

exposure history to COVID-19 confirmed cases, both
at the professional and community levels,

acute symptoms (respiratory and non-respiratory),

symptoms’ characteristics (day of onset, duration),
laboratory data (RT-PCR results).

[JOMEH 2021;34(2)

191



192

ORIGINAL PAPER 6. DINI ET AL.

CovID-19

All other demographic information (e.g., age, gender, oc-
cupational category) was obtained with a backward review
of the occupational medical records. All data for each
person, except for symptoms’ characteristics, were col-
lected at 1 pt in time, and were gathered in a dataset for
statistical analysis. Information concerning the symptom
onset and duration were collected during daily monitoring
until complete clinical resolution.

The study was approved by the Ethics Committee of
the Liguria Region (administrative reference number:
626/2020 ID 11073). All the activities were performed in
compliance with the Declaration of Helsinki and current
healthcare standards, according to the recommendations
of the Italian Ministry of Health and WHO. All HCWs
included in the survey signed written informed consent for
SARS-CoV-2 testing and for data collection according to
routine healthcare procedures of the Occupational Health
Surveillance Program at IRCCS Ospedale Policlinico San
Martino, Genoa, Italy. Data were anonymized before
the analysis. Personal information regarding all the sub-
jects included in the investigation was protected according
to Italian law.

Statistical analysis

Continuous numerical variables were summarised as
means and standard deviations (SDs) or, when appropri-
ate, medians and interquartile ranges (IQRs). Nominal
and ordinal categorical variables were summarized and
described as frequency and percentages. The Mann-Whit-
ney U test, the %’ test, and Fisher’s exact test were used,
according to the variable type, for a univariate analysis of
the association between professional and clinical char-
acteristics and RT-PCR positivity, the main outcome of
interest. Multivariate analyses were performed for vari-
ables with probability (p) values of <0.20 in the univari-
ate analysis. Differences were considered significant when
p < 0.05. A backward stepwise logistic regression was used
to calculate the odds ratio (OR) and the 95% confidence
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intervals (CI). A 2-tailed p <0.05 was considered statisti-
cally significant. The sensitivity and specificity of different
clinical criteria in the detection of RT-PCR positive cases
were calculated using 2X2 contingency tables. All analy-
ses were performed using SPSS statistical software v. 20.0
(IBM Corp.).

RESULTS

During the early phase of the SARS-CoV-2 epidemic
at IRCCS Ospedale Policlinico San Martino of Genoa,
162 medical doctors contacted the OHS reporting acute
respiratory symptoms (N = 74, 45.7%) or close contact ex-
posure with a COVID-19 confirmed case (N = 88, 54.3%).
The demographic characteristics, clinical features, and
outcomes of the study population are summarized in
Table 1. Considering all notifications, half were reported
by female doctors; most of the reporting doctors were resi-
dents, and the mean age was in the fourth decade of life.
Those that self-reported acute respiratory infection symp-
toms were classified as suspected, probable or confirmed
cases. Among the confirmed COVID-19 cases, most were
male doctors during residency; 85% had mild symptoms
and were isolated at home; 3 subjects underwent hospital-
ization (2 subjects with respiratory distress signs and symp-
toms, and 1 with a skin rash on the upper and lower limbs);
none was admitted to an intensive/subintensive care unit
(ICU); and all the confirmed cases fully recovered.

Fever (70.3%) and cough (51.4%) represented the most
prevalent symptoms overall. Other frequently reported
symptoms, in the decreasing order, were runny nose
(35.1%), sore throat (28.4%), alteration or loss of smell/taste
(27.0%), myalgia (25.7%), followed by diarrhea (17.6%),
shortness of breath (8.1%), and conjunctivitis (5.4%).
The prevalence of symptoms stratified by case definition
can be found in Table 1. Overall, most of the reported expo-
sures occurred in the occupational setting and, specifically,
in non-COVID-19 wards; on the other hand, most con-
firmed cases (55%) occurred in COVID-19 wards, albeit
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Table 1. Demographic characteristics, self-reported symptoms, and outcomes among medical school physicians and residents
employed at IRCCS Ospedale Policlinico San Martino of Genoa, Italy, reporting acute symptoms suspected of COVID-19
or close contact exposure to a confirmed COVID-19 case, in March 6-May 19, 2020, during the first phase

of the SARS-CoV-2 pandemic, referring to the Occupational Health Service of the University of Genoa

Participants
(N =162)
Variable confirmed
total COVID-19  negative cases probable cases close contact
cases (N=41) (N=13) (N =88)
(N =20)

Demographic characteristics

male [n (%)] 81(50.0) 12 (60.0) 15 (36.6) 6 (46.2) 48 (54.5)

female [n (%)] 81 (50.0) 8 (40.0) 26 (63.4) 7(53.8) 40 (45.5)

age [years] (M=SD) 32.8£9.0 394x14.1 31.5+6.9 29.5+49 324+83
Work category [n (%)]

staff physicians 24 (14.8) 7(35.0) 4(9.8) 1(7.7) 12 (13.6)

residents 138 (85.2) 13 (65.0) 37(90.2) 12(92.3) 76 (86.4)
Self-reported symptoms [n (%)]

fever - 14 (70.0) 29 (70.7) 9(69.2) -

cough - 12 (60.0) 17 (41.5) 9(69.2) -

shortness of breath - 2(10.0) 4(9.8) 0(0.0) -

runny nose - 8 (40.0) 16 (39.0) 2(15.4) -

sore throat - 5(25.0) 16 (39.0) 0(0.0) -

alteration or loss of smell/taste - 12 (60.0) 6 (14.6) 2(15.4) -

myalgia - 9 (45.0) 9(22.0) 1(7.7) -

diarrhea - 2(10.0) 10 (24.4) 1(7.7) -

conjunctivitis - 1(5.0) 3(7.3) 0(0.0) -
Self-reported place of exposure® [n (%)]

workplace 127 (90.1) 13(81.3) 26 (92.9) 47 (87.0) 81(92.0)

other than workplace 14(9.9) 3(18.7) 2(7.1) 7(13.0y 7(8.0)
Occupational setting [n (%)]

non-COVID-19 ward 104 (64.2) 9 (45.0) 30(73.2) 45 (60.8)¢ 59(67.0

COVID-19 ward 58 (35.8) 11 (55.0) 11(26.8) 29(39.2)¢ 29(33.0)
Clinical outcomes of confirmed cases [n (%)]

non-hospitalized - 17 (85.0) - - -

hospitalized - 3(15.0) - - -

# Fever was defined as a body temperature =37.5°C.

®Reported results based on available data.

¢ Comprehensive data of overall case notifications (confirmed, probable and negative).
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Figure 1. Case notifications (N = 74) to the Occupational

Health Service during the study period, stratified according
to SARS-CoV-2 real-time reverse transcriptase-polymerase
chain reaction (RT-PCR) test results, whenever performed

no significant difference emerged comparing COVID-19 to
non-COVID-19 areas (y* = 2.875, p = 0.09).

The number of reported incident cases of acute respi-
ratory infections was the highest soon after the start of
the monitoring, followed by a progressive reduction in
the following 2 months (Figure 1).

Among the subjects who had undergone a NP swab with
subsequent RT-PCR testing (N = 61), no statistical dif-
ference was shown between negative RT-PCR acute
respiratory infection cases and confirmed COVID-19
cases with respect to the specific symptom duration and
symptom onset after the last known exposure (Figure 2).
In both groups, sore throat, cough and loss of smell/taste
were the first symptoms to appear, with the latter 2 lasting
the longest. Diarrhea showed a late onset in both groups,
appearing after over a week following the exposure.
Univariate and multivariate analyses of the variables as-
sociated with RT-PCR positivity are outlined in Table 2.
As revealed by the univariate analysis, the prevalence of
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RT-PCR positivity increased with several demographic
and occupational characteristics such as age (OR = 1.08,
95% CI: 1.02-1.14, p = 0.012), working in a COVID-19
ward (OR = 3.33, 95% CI: 1.09-10.21, p = 0.031), as well
as having specific clinical manifestations such as alteration
or loss of smell/taste (OR = 10.00, 95% CI: 2.80-35.69,
p < 0.001) and myalgia (OR = 3.20, 95% CI: 1.00-10.26,
p = 0.046). Moreover, compared to staff physicians, resi-
dents showed reduced odds of infection with SARS-CoV-2
(OR =10.20,95% CI: 0.05-0.80, p = 0.030). The multivari-
ate logistic regression model resulted in age (OR = 1.13,
95% CI: 1.04-1.23, p = 0.003) and alteration or loss of
smell/taste (OR = 26.63, 95% CI: 5.03-141.06, p < 0.001)
being the only factors independently associated with
a confirmed COVID-19 case.

With respect to the diagnostic accuracy of the clinical criteria
in the identification of COVID-19 cases (Table 3), the high-
est sensitivity was revealed for fever, albeit with an insuffi-
cient specificity. The presence of dyspnoea, cough, myalgia
and runny nose showed improved specificity. The combina-
tion of loss of smell/taste with at least 1 of the symptoms
initially indicated by the Ministry of Health (fever, cough,
dyspnoea) provided a 15% sensitivity improvement.

DISCUSSION

To the best of the authors’ knowledge, this study represents
the first assessment of COVID-19 clinical and epidemio-
logical features involving young medical doctors. Indeed,
the present study found that medical school physicians
and residents of a large teaching reference hospital lo-
cated in the Liguria Region, the fourth most affected area
in Italy [12], were involved in the first epidemic wave, de-
veloping mostly mild clinical syndromes, all resolving with
a rapid and benign course. The appropriate occupational
management of this work category, largely employed on
the frontline during the pandemic, represented a unique
challenge for stopping the nosocomial spread of the infec-
tion among colleagues and patients, due to the high pro-
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Data given as median days and interquartile range.

Isolated points on some boxplots indicate outliers, with the corresponding subject labels: © outlier at least 1.5 X interquartile range (IQR)
from the median; * extreme outliers at least 3.0 X IQR from the median. The width of the box defines IQR (IQR = Q3-Q1).
The whiskers show the range of the values outside IQR within the 1.5 X IQR limit.

Figure 2. Duration of symptoms (a and b), and time of symptoms onset since exposure (c and d) — between confirmed COVID-19
cases (a and c), and in acute respiratory infection cases with a negative SARS-CoV-2 real-time reverse transcriptase-polymerase

chain reaction (RT-PCR) test result (b and d)

portion of asymptomatic and pauci-symptomatic clinical
presentations among young adults [13]. During the study
period, almost 3% of the study population was affected by
COVID-19, mostly reporting an exposure in the occupa-
tional setting, particularly in COVID-19 wards.

Indeed, in the most affected countries, the current pandemic
has largely involved healthcare workers. In Europe, the Eu-
ropean Centre for Disease Prevention and Control deter-
mined the overall percentage of HCWs among COVID-19
cases in May at 23.2% [14] while in Italy it was reported to
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Table 2. Univariate and multivariate analyses of demographic, professional and clinical characteristics associated with SARS-CoV-2
real-time reverse transcriptase-polymerase chain reaction (RT-PCR) positivity in a cohort of medical school physicians and residents
employed at IRCCS Ospedale Policlinico San Martino of Genoa, Italy, reporting acute respiratory symptoms suspected for COVID-19
or close contact exposure to a COVID-19 confirmed case, in March 6-May 19, 2020, during the first phase of the SARS-CoV-2 pandemic,

referring to the Occupational Health Service of the University of Genoa

Participants reporting acute
respiratory symptoms who

Univariate analysis

Multivariate analysis

) underwent RT-PCR testing
Variable (N = 61)
t‘[)ltl?l RT'P([:HR(%O)S]‘““W OR(%5%C)  p  OR(%%C)  p
Age (per 1 year increase) 1.08 (1.02-1.14) ~ 0.012  1.13(1.04-1.23)  0.003
Gender
female 34 8(23.5) ref.
male 27 12 (44.4) 2.60 (0.87-7.79)  0.084
Work category
staff physicians 11 7(63.6) ref.
residents 50 13(26.0) 0.20 (0.05-0.80)  0.030°
Ward
non-COVID-19 39 9(23.1) ref.
COVID-19 22 11 (50.0) 3.33 (1.09-10.21)  0.031
Self-reported place of exposure?
other than workplace 5 3(60.0) ref.
workplace 39 13(333) 0.33 (0.05-2.25) 0336
Self-reported symptoms*
fever
no 18 6(33.3) ref.
yes 43 14 (32.6) 0.97 (0.30-3.11) ~ 0.953
cough
no 32 8(25.0) ref.
yes 29 12 (41.4) 212(0.71-6.29)  0.174
runny nose
no 36 11 (30.6) ref.
yes 24 8(33.3) 1.14(0.38-3.43)  0.821
sore throat
no 39 14 (35.9) ref.
yes 21 5(23.8) 0.56 (0.17-1.85)  0.337
alteration or loss of smell/taste
no 42 7(16.7) ref.
yes 18 12 (66.7) 10.00 (2.80-35.69)  0.000  26.63 (5.03-141.06)  0.000

[JOMEH 2021;34(2)
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Table 2. Univariate and multivariate analyses of demographic, professional and clinical characteristics associated with SARS-CoV-2
real-time reverse transcriptase-polymerase chain reaction (RT-PCR) positivity in a cohort of medical school physicians and residents
employed at IRCCS Ospedale Policlinico San Martino of Genoa, Italy, reporting acute respiratory symptoms suspected for COVID-19
or close contact exposure to a COVID-19 confirmed case, in March 6-May 19, 2020, during the first phase of the SARS-CoV-2 pandemic,
referring to the Occupational Health Service of the University of Genoa - cont.

Participants reporting acute
respiratory symptoms who

Univariate analysis Multivariate analysis

) underwent RT-PCR testing
Variable (N = 61)
t‘[);?l RT'P([:HR(%O)S]‘““W OR(%5%C)  p  OR(%%C)  p
Self-reported symptoms* — cont.

myalgia

no 42 10 (23.8) ref.

yes 18 9 (50.0) 3.20 (1.00-10.26)  0.046
diarrhea

no 48 17(35.4) ref.

yes 12 2(16.7) 0.37 (0.07-1.86)  0.306°
shortness of breath

no 55 18 (32.7) ref.

yes 6 2(333) 1.03(0.17-6.15)  1.000°
conjunctivitis

no 56 18 (32.1) ref.

yes 4 1(25.0) 0.70 (0.07-7.24)  1.000°

* Reported results based on available data.
® Fisher’s exact test.

be 12.2% [12]. However, updated information is not always
available, and data are often vastly variable between studies
and countries depending on the timing of data collection in
relation to the stage of the outbreak at the country level:
in the USA data until April showed 3% of infections among
HCWs, while in China it was 3.8% until February [15,16].

Upon the activation of the hospital surveillance system,
a peak of case notifications was recorded, with subsequent
reductions in reporting during the epidemic. This could
have been caused by several factors, such as a generally
higher circulation of the virus at the community level, as
well as due to structural issues occurring in the occupa-
tional setting: at the beginning of the pandemic, difficul-
ties in the implementation of effective infection preven-

tion and control (IPC) protocols, caused by the rapidly
evolving epidemic scenario, with subsequent shortages in
personal protective equipment, particularly FFP2 respira-
tors and gown supplies and sanitizers, might have contrib-
uted to the increased risk of infections among HCWs [17].
Over time, a slowdown in the infection rates at the com-
munity level was obtained through public health policies,
and improvements in IPC measures were also reflected in
case notifications in the population (Figure 1). Case find-
ing and management procedures with the subsequent trac-
ing of contacts were performed, setting by setting, based
on SARS-CoV-2 RT-PCR testing with priority in suspect-
ed cases that were identified through an accurate surveil-
lance of clinical signs and symptoms.

[JOMEH 2021;34(2)
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Table 3. Accuracy of clinical criteria in the identification of COVID-19 cases

Symptom

Sensitivity
[% (95 CI)]

Specificity
[% (95 CI)]

Fever

Cough

Shortness of breath

Sore throat

Conjunctivitis

Runny nose

Diarrhea

Loss of smell/taste

Myalgia

Two associated symptoms
from among fever, cough, dyspnoea
from among fever, cough, dyspnoea and loss of smell/taste

70.0 (45.7-88.1)
60.0 (36.1-80.9)
10.0 (1.2-31.7)
26.3 (9.2-51.2)
53 (0.1-26.0)
42.1 (20.3-66.5)
105 (1.3-33.1)
63.2 (38.4-83.7)
474 (245-71.1)

550 (31.5-76.9)
70.0 (45.7-88.1)

29.3 (16.1-45.5)
58.5 (42.1-73.7)
90.2 (76.9-97.3)
61.0 (44.5-75.8)
92.7 (80.1-98.5)
61.0 (44.5-75.8)
75.6 (59.7-87.6)
85.4 (70.8-94.4)
78.0 (62.4-89.4)

70.7 (54.5-83.9)
70.7 (54.5-83.9)

Interestingly, notified exposures which occurred among
residents were found to be less likely associated with de-
veloping COVID-19 compared to staff physicians. This
could be explained by the fact that staff physicians per-
formed higher risk procedures such as aerosol generat-
ing procedures or faced higher intensity exposures more
frequently. Residents may have been more sensitive in
the self-notification of symptoms, while only staff physi-
cians with important exposures or symptoms may have
sought information for testing.

In the present study, the most prevalent symptoms among
COVID-19 cases were not different compared to other URTI
cases that resulted negative in SARS-CoV-2 RT-PCR. Two
clinical features, myalgia and anosmia/dysgeusia, were found
to be associated positively with COVID-19, with the latter
showing an independent association with the infection
at the multivariate analysis, although with very wide ClIs.
Indeed, while myalgia is considered a non-specific symptom
of many inflammatory disorders, the sudden loss of smell is
considered to be, among infectious causes, more frequently
caused by pathogens infecting the respiratory and olfactory
mucosa [18]. However, the specificity of this symptom is still
debated in scientific literature: although some authors have
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suggested this symptom to be specific to a SARS-CoV-2 in-
fection [19], some even advocating a possible neurological or
sensorineural infection pathway [20], post-viral olfactory loss
has previously been associated with many known pathogens,
including rhinoviruses and endemic coronaviruses [21].
Based on recent evidence on the frequency of olfactory loss
as a reported or measured clinical feature in COVID-19
cases [22], the main international and national public health
agencies introduced this symptom in the clinical criteria of
COVID-19 case definitions [23,24]. This was also reflected
in the Italian population where, by the addition of anosmia
to the clinical criteria, an improvement in the detection of
cases equal to 15% in sensitivity was demonstrated. More-
over, cough and anosmia were most often the first symptoms
to appear, and the last to disappear, without a statistically sig-
nificant difference among COVID-19 and other URTI cases.
Indeed, it is recognized that these 2 symptoms can often persist
long after the disease has resolved [25,26], with some authors
reporting their presence months after clinical recovery among
severe cases [27]. In the present study, however, these symp-
toms resolved completely in a median time of approx. 9 days.
Overall, in the studied population of mostly young work-
ers, the majority of cases showed a mild clinical syndrome,
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ranging from the absence or paucity of symptoms to
common cold or influenza-like symptoms, and recovered
at home without hospitalization.

The positive association between the increasing age and
COVID-19 clinical presentation has already been described
in literature [28]. The broad clinical spectrum of COVID-19
is confirmed in the present study: with a significant implica-
tion for the early identification of COVID-19 cases and con-
tact tracing in view of the possible future epidemic waves:
this is valid particularly in mild and atypical cases that could
act as an undetected source of infection [29]. Moreover, this
study provides some useful insights for occupational health
and public health professionals, particularly for general
practitioners, policy makers and health authorities facing
the current emergency scenario.

[t is noteworthy that during the study period many report-
ed URTI cases were not caused by SARS-CoV-2 but by
other pathogens. This highlights the fact that SARS-CoV-2
only adds up to an already important burden of acute re-
spiratory infections, present both in the occupational and
community settings. In this regard, the non-specificity of
clinical characteristics in mild cases is a crucial factor that
must be taken into account in order to implement ad-
equate IPC measures, including personal and collective
protective equipment and vaccinations against other vac-
cine-preventable respiratory disease (e.g., during the next
flu season). The description and analysis of the clinical
patterns among infected workers provides further data on
the different ranges of possible presentations, particularly
among those with a mild syndrome, increasing the under-
standing of this disease. The findings of the study are in
line with the current literature, and although based on
a small population, they are strengthened by the applica-
tion of a rigorous methodological approach.

However, this study is limited in some respects, particular-
ly due to the self-notification and reporting of data, with
the possible introduction of selection and recall bias, as
well as a lack of effective and precise exposure assessment.

Indeed, the possibility of overestimation/underestimation
of some particular clinical features due to a still impre-
cise knowledge of COVID-19 during the first weeks of
the pandemic [30] cannot be ruled out. At that time, most
of the research focused on the description and analysis of
more severe COVID-19 cases, increasing the awareness
of more severe symptoms, while milder clinical aspects
might have been overlooked by patients as non-relevant
or not compatible with a SARS-CoV-2 infection.
Moreover, the limited number and homogeneity among in-
dividual cases might include some confounders that could
not be factored into the analysis. Indeed, at the multivari-
ate analysis, the independent associations found showed
avery wide CI, reflecting this limitation. Finally, case inclu-
sion and testing criteria were limited in line with the Ital-
ian Health Ministry’s suspected case definition requiring
the presence of symptoms, likely resulting in omitting
several asymptomatic or pauci-symptomatic cases, thus
making any precise epidemiological inference improbable.
Therefore, the findings of the present study should be in-
terpreted in light of these limitations. High quality research
is required in order to confirm the validity of these findings,
and to better define the range and frequency of clinical
presentations in various degrees of the COVID-19 disease
severity, as well as to evaluate the true risk of the infection
transmission by asymptomatic cases.

CONCLUSIONS

Since early 2020, occupational health professionals, as
well as all other HCWs, have faced an unprecedented
health emergency. These findings contribute to improving
the knowledge on the epidemiological and clinical fea-
tures of COVID-19 and other acute respiratory infections
in a cohort of young HCWs employed during the spread
of the SARS-CoV-2 pandemic in Italy, providing some
meaningful insights for the rapid identification and proper
management of suspected COVID-19 cases in the event of
a possible re-emergence of the outbreak. This may bring
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benefits in terms of both protection for healthcare work-

ers, and infection prevention and control in the healthcare

setting.

In this regard, the employment and appropriate occu-

pational management of medical school residents, who

faced the early stage of the pandemic in the most affected

areas in Italy, represented a unique challenge for reduc-

ing the health burden of the nosocomial spread of SARS-

CoV-2 infections among colleagues and patients. During

the next autumn season, it will be useful to consider any

acute respiratory infection eligible for SARS-CoV-2

RT-PCR testing, also in young workers with mild clinical

features that could represent a source of unrecognized

transmission for co-workers and patients in the healthcare

setting. In this scenario, flu vaccination is again highly rec-

ommended for this work category.
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