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ABSTRACT

Objectives In Italy, the pandemic of COVID-19 resulted

in congestion of hospitals and laboratories and probably
determined an underestimation of the number of infected
subjects, as the molecular diagnosis of SARS-CoV-2
infection was mainly performed on hospitalised patients.
Therefore, limited data are available about the number of
asymptomatic/paucisymptomatic subjects in the general
population across time. To understand SARS-CoV-2
infection in the general population, we have developed a
cross-sectional study (the ‘UNIversity against CORoNavirus
study’) to investigate infection trends in asymptomatic/
paucisymptomatic subjects in Milan (ltaly), between March
and June 2020.

Participants The study population included 2023 subjects
asymptomatic at the enrolment.

Primary outcome measures A nasal mid-turbinate swab
for the detection of SARS-CoV-2 RNA and blood specimen
for testing serum antibodies (immunoglobulin M (IgM) and
IgG) were collected.

Results Subjects showing positivity for the SARS-CoV-2
RNA and/or for anti-SARS-CoV-2 Ig is 237 (11.7%). Only
1.2% (n=25) of the total population had a positive nasal
swab for SARS-CoV-2 and the large majority (21/25) of
them were observed in March. A total of 226 subjects
(11%) had IgM (n=19; 0.9%), IgG (n=155; 7.7%) or

both (n=52; 2.6%) against SARS-CoV-2. Subjects with a
present or past SARS-CoV-2 infection did not differ from
other subjects as regards the number of cohabiting family
members, travels, fever and upper and lower respiratory
infection episodes.

Conclusions Results from the present study support the
hypothesis that the actual spread of the virus in Lombardy
was underestimated in the official records. However, as it
is not known how long g persist, numbers should be taken
cautiously.

INTRODUCTION

After the COVID-19 outbreak in China in
January 2020, the European countries have
been the first to be affected by this viral emer-
gency during the following months.! In Italy,

.! on behalf of

Strengths and limitations of this study

» A strength of this study is that all the parts of the
UNIversity against CORoNavirus study project have
been conducted in different phases of the pandemic,
allowing us to investigate the trend occurring across
the months.

» The recruitment was dedicated to subjects working
at the University of Milan, Italy, limiting the possibil-
ity to extend our findings to the general population.

» If it is easy to depict a timeframe for symptomatic
subjects (as they reach the hospital/doctor as soon
as the symptoms develop), the study of asymptom-
atic subjects does not allow to delineate precisely
how long before the subject became infected.

the first death attributable to SARS-CoV-2
infection was observed on 21 February 2020,
and was followed by a rapid viral spread,
resulting in 110 574 documented cases
and 13 155 documented deaths related to
SARS-CoV-2 infection as of 1 April 2020.

In Italy, the unexpected pandemic of
COVID-19 resulted in congestion of both
hospitals and laboratories and led to focusing
on symptomatic and hospitalised patients®” for
whom the molecular diagnosis of SARS-CoV-2
infection was mainly performed. Although
each country has adopted different measures
to contrast SARS-CoV-2 diffusion, the main
strategy applied by most was the lockdown.*
Italy has adopted a national lockdown from 9
March to 3 May 2020.

Limited data are available about the
number of infected people who are asymp-
tomatic or paucisymptomatic across time in
the general population.” However, it is now
recognised that most subjects infected by
the SARS-CoV-2 do not develop symptoms or
present only mild clinical findings,” making
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the traceability of these subjects of paramount impor-
tance due to the possibility that they act as virus spreader.”

To obtain a better understanding of SARS-CoV-2 infec-
tion in the general population, we implemented a cross-
sectional study (the ‘UNlversity against CORoNavirus
study’, UNICORN) to investigate the trend of infections
among asymptomatic or paucisymptomatic subjects in the
area of Milan (Lombardy, Italy), one of the cities with the
major burden of SARS-CoV-2 infection in Europe. The
study was developed in two phases: the first phase regards
197 subjects recruited on 30 and 31 March 2020 (lock-
down); the second phase was implemented from 13 May
to 23 June 2020 (reopening of activities) and involved
1.826 subjects. In both phases, a nasal swab and a blood
sample were collected from each study participant.

The main objective of this study was to provide a snap-
shot of the actual spread of the SARS-CoV-2 virus among
asymptomatic or paucisymptomatic subjects across time.
The secondary objective involved the characterisation
of the subjects who get the infection and the evaluation
of the seroprevalence trend of immunoglobulins (Ig)
against SARS-CoV-2 in the study population.

METHODS

Inclusion criteria and study procedures

For the UNICORN study, eligible were all the personnel
of the University of Milan, which include a total of
3973 employers. Exclusion criteria included: subjects
with fever, any symptoms of influenza-like infections or
dyspnoea at the moment of the recruitment or in the 14
previous days, subjects with close and prolonged contact
with any person positive for SARS-CoV-2 or with signs
or symptoms suggestive for infection in the previous 14
days (eg, a household member with respiratory symp-
toms or fever). The personnel received the study invi-
tation through their institutional email address. After
registering on an institutional web page dedicated to the
UNICORN study, subjects received written instructions
on study procedures to avoid any possible source of safety
risk. An appointment at an arranged time was set for each
participant at one of the two university campuses that
were fully dedicated to the study. Once at the campus,
participants had to confirm that they did not present any
of the conditions listed in the exclusion criteria, and dedi-
cated personnel measured twice their body temperature
by an infrared thermometer. If the mean body tempera-
ture was <37.5°C, participants could undergo specimen
sampling collection. The day after, all participants filled
in an anonymous online questionnaire.

Specimen sampling

A nasal mid-turbinate swab (DID Diagnostic Interna-
tional, Milan, Italy) was collected through a supervised
onsite self-collection according to the Centers for Disease
Control and Prevention Guideline for ‘Collecting,
Handling, and Testing Clinical Specimens from Persons
for Coronavirus Disease 2019 (COVID-19)’. The swab was

then immediately placed in a tube of Universal Trans-
port Media (DID Diagnostic International) and frozen at
-80°C until RNA extraction. After nasal swab collection, a
venous blood sample (7.5 mL) was drawn in EDTA tubes,
following standard procedures. Each blood sample was
processed within 4 hours to obtain the plasma fraction.

Laboratory analyses

Nasal mid-turbinate swab

The QIAamp Viral RNA Mini Kit (Qiagen, Hilden,
Germany) was used for RNA isolation in swabs, according
to the manufacturer’sinstructions. Before RNA extraction,
an aliquot of 140 pL of the viral transport medium was
inactivated in lysis buffer (Buffer AVL, Qiagen; 560 pL).
In each sample, 10 pL of internal control RNA (MS2
Phage Control included in TagPath COVID-19 Kit) and
an RNA carrier were added. The purified RNA was eluted
in 50 pL and immediately stored at -80°C.

To detect SARS-CoV-2 RNA, a multiplex real-time
RT-PCR test (TagqPath COVID-19 CE-IVD RT-PCR Kit,
Thermo Fisher Scientific) was applied.® Five microlitres
of RNA was reverse transcribed into cDNA and amplified
using the QuantStudio 12K Flex Real-Time PCR Instru-
ments (Applied Biosystems, California, USA). The reac-
tion was run in a 384-well plate prepared by a Microlab
Starlet robot (Hamilton Robotics, Bonaduz, Switzerland).

In the PCR reaction, the probes anneal to three specific
SARS-CoV-2 sequences: (1) ORFlab with reporter dye
FAM; (2) N protein (nucleocapsid) with reporter dye
VIC; and (3) S protein (spike) with reporter dye ABY. In
addition, a bacteriophage MS2 Control (with reporter dye
JUN) is also amplified to verify the efficacy of the sample
preparation and the absence of inhibitors. The reaction
mix added to each RNA sample (5 pL) is the following:
5 pL of TaqPath 1-Step Multiplex Master Mix (No ROX)
(4X), 1 pL of TagPath COVID-19 Assay Multiplex and 9
pL nuclease-free water.

In each run, a standard curve was added to check the
efficiency of the amplification; the standard TaqPath
COVID-19 Control (1x104 copies/pL) was diluted seri-
ally in TagPath COVID-19 Control Dilution Buffer 1/4-
fold per dilution to produce six concentrations of copies,
ranging from 312.5 to 0.305 copies/pL. Five microlitres
of each standard was then distributed in the ‘standard
curve’ 1000 wells. The plates were then sealed, centri-
fuged briefly at 800 x g and located in QuantStudio 12K
Flex Real-Time PCR Instruments (Applied Biosystems)
for the run. The passive reference was set to ‘None’, and
‘Absolute Quantification’ as run type.

The following thermal protocol was applied: 2 min at
25°C for UNG (Uracil-DNA glycosylase) activation, 10
min at 53°C for the reverse transcription reaction, 2 min
at 95°C for activation, 40 cycles of denaturation at 95°C
for 3 s and anneal/extension at 60°C for 30 s.

The data analysis was performed using the ‘Design and
Analysis Software’ (V.2.3.3, Applied Biosystems) setting
‘Automatic Threshold’. The reaction was considered only
if MS2 Ct <38. If any two of the three SARS-CoV-2 genes
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were positive (Ct<38) the sample was classified as positive;
if only one of the assays was positive, the test was repeated.
Once the test was repeated, and the result was again posi-
tive, the sample was classified positive for SARS-CoV-2. If
all three of the assays were negative (Ct=undetermined),
the subject was classified as negative.

Blood analyses

Blood EDTA was centrifuged at 1200 g for 15 min to
obtain cellfree plasma. Immunoglobulin M (IgM) and
IgG against SARS-CoV-2 in plasma samples were tested.

The Wantai anti-SARS-CoV-2 IgM ELISA (Beijing
Wantai Biological Pharmacy Enterprise, Beijing, China)’
was performed according to the manufacturer’s instruc-
tions. Reported sensitivity is 86% and specificity is 100%.
The assays detect antibodies binding SARS-CoV-2 spike
protein receptor-binding domain (RBD) in human
serum or plasma. Briefly, 10 pL. plasma samples and 100
pL of specimen diluent were added to wells coated with
antibodies directed against the human IgM proteins and
incubated for 30 min at 37°C. Each well was aspirated and
washed five times using an automatic microplate washer
(MicroFill Dispenser, BioTek Instruments, Winooski,
Vermont, USA). Then, a recombinant horseradish perox-
idase (HRP)-conjugated SARS-CoV-2 antigen was added
and incubated for 30 min at 37°C. After further washing, a
chromogen solution was added. The reaction was stopped
after 15 min at 37°C, and the resultant absorbance was
read on a microplate reader (Synergy HT, BioTek Instru-
ments) at 450 nm with reference at 620 nm. The cut-off
value for a positive result was calculated according to the
manufacturer’s instruction and equal to 0.105 for anti-
SARS-CoV-2 IgM ELISA.

To perform RBD ELISA IgG, ELISA plates were coated
with 1 pg/mL of purified recombinant spike-RBD HEK-
derived protein (Sino Biological, Beijing, China); the
assay was set and qualified as already reported.'” After
overnight incubation at +4°C, coated plates were washed
three times with 300 pL/well of ELISA washing solution
containing Tris-buffered saline (TBS)-0.05% Tween 20,
then blocked for 1 hour at 37°C with a solution of TBS
containing 5% of non-fat dry milk (Euroclone, Pero,
Italy).

Human serum samples were heat inactivated at 56°C
for 1 hour to reduce the risk of the presence of intact
and infectious viruses in the sample, then diluted 1:100
in TBS-0.05% Tween 20 5%. Plates were washed three
times as previously then 100 pL of each serum dilution
was added to the coated plates and incubated for 1 hour
at 37°C. Next, after the washing step, 100 pL/well of Goat
anti-Human IgG-Fc HRP-conjugated antibody diluted
1:100.000 (Bethyl Laboratories, Montgomery, Texas,
USA) was added. Plates were incubated at 37°C for 30
min. Following incubation, the plates were washed and
100 pL/well of 3,%,5,5"-tetramethylbenzidine substrate
(Bethyl Laboratories) was added and incubated in the
dark at room temperature for 20 min. The reaction was
stopped by adding 100 pL of ELISA stop solution (Bethyl

Laboratories) and read at 450 nm. The cut-off value was
established as three times the average of optical density
(OD) values from blank wells (background—no addition
of analyte). Samples with the ODs under the cut-off value
at the first (1:100) dilution were assigned as negative;
samples where the ODs at 1:100 dilution were above the
cut-off value were assigned as positive. Borderline samples
were defined where one replicate was under the cut-off
and the other was above. The reported sensitivity of this
method is 85.7% and specificity is 98.1%.

Questionnaire

An online structured questionnaire was filled in by the
enrolled subjects to collect the following information:
age, gender, body height and weight, education level,
smoking, number of cohabitants (and the number of
cohabitants aged 10 years or less), residence area, means
of transport and time for commuting to work, lifestyle,
influenza vaccination in the last year, underlying chronic
diseases and treatments, and travels to Europe, North
America, South America, Oceania, Africa and Asia from
1 October 2019. Also, episodes of fever, upper and lower
respiratory infections (including their duration) from
1 October 2019, medical comorbidities and treatments
were investigated.

Statistical methods

To have a homogenous distribution of subject analyses
during the second phase (13 May to 23 June 2020), a
total of 250-300 subjects were investigated each week.
The percentage of subjects with a positive nasal swab for
SARS-CoV-2 and with IgM and IgG against the virus was
calculated for each week of the study project. Categor-
ical data were reported as absolute numbers and frequen-
cies and the quantitative variables are expressed as the
mean+SD. To investigate the characteristics of study
participants who had been infected by the SARS-CoV-2
(ie, with a positive nasal swab or with at least IgM or IgG
against SARS-CoV-2), the Pearson X2 test or Fisher’s exact
test for categorical variables and t-test for continuous vari-
ables were used. We also computed the OR and 95% ClIs
to evaluate the associations of demographical and clinical
characteristics of subjects who had been infected by the
SARS-CoV-2 using logistic regression models. Statistical
analyses and graphs were performed with SAS software
(V.9.4; SAS Institute).

RESULTS
A total of 2111 subjects (53% of the University of Milan
employers) registered for the present study. Eighty-
eight subjects (4.2%) revoked their participation before
sample collection or before completing the question-
naire. The main characteristics of 2023 enrolled subjects
are described in table 1.

The total number of subjects resulting to be positive
to at least one of the SARS-CoV-2 tests (nasal swab and/
or serological test) is 237 (11.7%). Only 1.2% (n=25) of
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Subjects with a present or Negative
All subjects past SARS-CoV-2 infection subjects
n=2023 n=237 n=1786 P valuet OR (95% Cl)

Gender, n (%)

BMI (kg/m?), mean=SD 23.8+4.2 23.7+4.0 23.8+4.3 0.7114  0.994 (0.961 to 1.028)

Never 1132 (61.3) 138 (62.4) 994 (61.1) 0.9192  Reference

Education, n (%)

High school 308 (15.3) 47 (19.9) 261 (14.7) 2.401 (0.713 to 8.081)
University 565 (28.1) 63 (26.7) 502 (28.3) 1.673 (0.503 to 5.567)
Above university 1095 (54.5) 123 (62.1) 972 (54.8) 1.687 (0.514 to 5.536)

At least one child younger than 10 years 372 (18.5) 53 (22.5) 319 (18.0) 0.0963 1.321 (0.951 to 1.836)
old, n (%)

Milan City 1093 (59.2) 140 (63.4) 953 (58.6) 0.5795  1.234 (0.480 to 3.172)

Health worker, n (%)

Means of transport to and from work, n (%)

Public means of transport 685 (37.3) 88 (39.8) 597 (36.9) 1.020 (0.751 to 1.386)
Both 360 (19.6) 33 (14.9) 327 (20.2) 0.699 (0.461 to 1.058)

<1 hour 1335 (72.6) 169 (76.5) 1166 (72.0) 0.3642  Reference

Lifestyle, n (%)

Active 923 (50.1) 119 (53.9) 804 (49.6) 0.995 (0.720 to 1.376)
Sporty 138 (7.5) 12 (5.4) 126 (7.8) 0.659 (0.405 to 1.072)
Active and sporty 280 (152)  25(11.3) 255 (15.7) 0.640 (0.335 to 1.223)

Europe (at least one) 765 (38.1) 81 (34.3) 684 (38.6) 0.2013  0.830 (0.624 to 1.105)

Oceania (at least one) 5(0.3) 2(0.9) 3(0.2) 0.0748  5.108 (0.849 to 30.721)

Africa (at least one) 57 (2.9) 5(2.2) 52 (2.9) 0.4928  0.724 (0.286 to 1.831)

Yes 379(19.0) 48 (20.4) 331(18.9) 0.5497  1.109 (0.790 to 1.556)

Ad pa1daloid "eUAIS I IPNIS 1|Bap NIsIaAIUN Te 2202 ‘¥Z AeW uo /wod'fwqg uadolway/:dny woly papeojumod “TZ0Z YdIelN ¥Z U0 008910-0202-uadolua/9eTT 0T Se paysiand 1s1y :uado CING

Continued

E-

Milani GP, et al. BMJ Open 2021;11:046800. doi:10.1136/bmjopen-2020-046800

1ybuAdoo


http://bmjopen.bmj.com/

Table 1 Continued

Subjects with a present or Negative
All subjects past SARS-CoV-2 infection subjects
n=2023 n=237 n=1786 P valuet OR (95%Cl)

Upper airway infections, n (%)

Yes 1143 (57.0) 143 (60.85) 1000 (56.50) 0.2053 1.197 (0.906 to 1.581)
Lower airway infections, n (%)

Yes 165 (8.2) 19 (8.1) 146 (8.2) 0.9336  0.979 (0.595 to 1.612)
Fever, n (%)

Yes 641(32.0) 109 (46.2) 532 (30.1) <0.0001 2.013 (1.528 to 2.652)
At least one of the symptoms, n (%)

Yes 1258 (62.7) 167 (71.1) 1091 (61.6) 0.0047 1.533 (1.138 to 2.065)

Chronic diseases, n (%)
Diabetes 25(1.2) 3(1.9) 22 (1.2) 0.9677 1.026 (0.305 to 3.453)
Hypertension 226 (12.3) 24 (10.9) 202 (12.5) 0.4999 0.868 (0.560 to 1.346)
Chronic obstructive pulmonary 18 (0.9) 2 (0.9 16 (0.9) 0.9335 0.940 (0.215to 4.113)
disorder
Asthma 108 (5.4) 10 (4.2) 98 (5.5) 0.4101  0.757 (0.389 to 1.472)
Cardiovascular disease 41 (2.0) 5(2.1) 36 (2.0 0.9273 1.046 (0.406 to 2.691)
Chronic liver disease 26 (1.3) 2(0.9) 24 (1.4) 0.5186 0.623 (0.146 to 2.654)
Chronic neurological disease 23 (1.1) 3(1.3) 20 (1.1) 0.8453 1.129 (0.333 to 3.829)
Autoimmune disease 164 (8.2) 22 (9.3 142 (8.0) 0.4873 1.182 (0.738 to 1.893)
Cancer 40 (2.0 2(0.9) 38 (2.1) 0.181 0.391 (0.094 to 1.629)
Others 270 (13.4) 33 (14.0) 237 (13.4) 0.7919 1.054 (0.712 to 1.561)
Medications (continuative use in the last 6 months), n (%)

Antihypertensive 226 (12.3) 24 (10.9) 202 (12.5) 0.4999 0.868 (0.560 to 1.346)
ACE inhibitors 83 (4.1) 9 (3.8) 74 (4.1) 0.8009 0.913 (0.451 to 1.849)
Corticosteroids 169 (9.1) 20 (9.0 149 (9.1) 0.961 0.988 (0.606 to 1.611)
Immunosuppressants 17 (0.9) 1(0.5) 16 (1.0) 0.4397 0.459 (0.061 to 3.478)
Chemotherapy 4(0.2) 0 (0.0) 4(0.2) 1.000* -

Continuous variables are expressed as mean+SD, discrete variables are expressed as counts (%).

The p values were calculated by y test.

*Fisher’s exact test.

TP values from t-test. p-value<0.05 are reported in bold.
BMI, body mass index.

the total population had a positive nasal swab, whereas
226 subjects (10.7%) had antibodies against SARS-CoV-2:
19 (0.9%) presented only IgM, 155 (7.7%) only IgG and
52 (2.6%) both IgM and IgG. The co-occurrence of the
different markers is described in figure 1. Eighty-eight
per cent of the study population was negative to all the
SARS-CoV-2 tests. About 6% showed only IgG and 2% had
both IgG and IgM. A very small number of subjects are
included in each of the other possible test combinations.

Seventy-one per cent of subjects with a present or
past SARS-CoV-2 infection reported at least one of the
symptoms potentially attributable to SARS-CoV-2 infec-
tion occurring from October 2019 to the 2weeks before
recruitment (table 1). The risk to have been infected by
SARS-CoV-2 was doubled (OR 2.01; 95% CI 1.53 to 2.65)
for subjects who had a fever and increased by about 50%
(OR 1.53;95% CI 1.14 to 2.07) for subjects who presented
at least one symptom (upper/lower airway infection

or fever). About 30% of subjects with a present or past
SARS-CoV-2 infection were fully asymptomatic. The risk
to be infected did not vary across the other examined
variables as shown in table 1.

Figure 2 shows the trend of positive nasal swabs, IgM
and IgG against SARS-CoV-2 during the whole enrol-
ment period. The large majority (21/25) of subjects
with a positive nasal swab were observed in March. In
detail, the prevalence of positive nasal swab was 11%
(21/197) in the first phase and 0.2% (4/1826) in the
second phase.

The percentage of subjects positive for IgM did not
vary across the whole study period, whereas the highest
percentage of IgG-positive subjects was observed 4 weeks
after the end of the lockdown measures (n=38; 14.5%). A
further slight increase was measured after 7 weeks (n=29;
10.6%).
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Figure 1 Venn diagram showing the number of subjects
testing positive for SARS-CoV-2 RNA in the nasal swab (blue
circles), for circulating IgM (yellow circles), IgG (violet circles)
or negative for any markers (green circles). In the lower part
of the figure, a timeline representing the study periods is also
reported.

DISCUSSION

Among asymptomatic or paucisymptomatic subjects
enrolled in the UNICORN project, the percentage of

9448

Administrative data
SARS-Cov-2 RNA+ (%)

SARS-Cov-2 RNA+ (%0)
B
[

positive swabs changed across the study period. In partic-
ular, it was 11% among subjects enrolled in March 2020,
while the lockdown was active, and declined to 0.2%
among subjects enrolled in the following months (May
to June 2020). These findings indicate a drastic decrease
in virus spread among the population after the first
epidemic wave. Recent data including a high number of
countries around the world suggest that countries imple-
menting lockdown measures presented a decreasing
number of new patients with COVID-19 as compared
with those that did not."" The lockdown measures were
also associated with a lower rate of COVID-19 deaths.'* "
Our data seem to support this hypothesis, even though
the fact that the measures adopted during the lockdown
have contributed to greatly slow down the spread of the
virus and have contributed to interrupt the chain of infec-
tions among the population is under debate."* Indeed, we
cannot consider the lockdown, personal protective equip-
ment and social distancing as the only factors able to
contain the spread of the virus.” For example, the spread
and virulence of many types of viruses are strictly depen-
dent on seasons, temperatures, humidity,"” air pollutant

UNICORN data
1gM + (%)
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)
:
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Figure 2 The upper panel shows the numbers and percentages of positive nasal swabs registered in the Lombardy region
and reported by the Italian Ministry of Health (Ministero della Salute, http://www.salute.gov.it/portale/nuovocoronavirus/
homeNuovoCoronavirus.jsp). The lower panel shows the trends of positive nasal swabs, IgM and IgG against SARS-CoV-2
recorded during the whole enrolment period of the UNIversity against CORoNavirus study (UNICORN).
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exposure'® or individual composition of microbiota as a
susceptibility factor.'” Therefore, several factors may have
contributed synergistically to the slowing of SARS-CoV-2
infections.

Although it is controversial if asymptomatic carriers
of SARS-CoV-2 might be a means of infection for other
subjects,” many data suggest a possible role for them in
the silent spread of the virus.'®

The time window to define a subject as ‘asymptomatic’
instead of ‘presymptomatic’ is still not clearly defined and
represents an additional challenge in COVID-19 research.
However, data from longitudinal cohorts suggest that
a minority of asymptomatic subjects testing positive for
SARS-CoV-2 eventually develop symptoms.”

In addition, only ad hoc questions allow identifying
underestimated symptoms. In our study population, for
example, about 70% of subjects with a present or past
SARS-CoV-2 infection showed at least one symptom in the
months before recruitment, with an almost doubled risk
to be infected for subjects with fever or mild respiratory
symptoms.

It might be surprising that healthcare workers did not
test positive for SARS-CoV-2 more frequently than other
subjects, since they are considered at high risk of infec-
tion."” However, according to the eligibility criteria of the
study, we enrol only subjects who had no direct contact
with patients potentially affected by the SARS-CoV-2.

The results of this study are partially in line with those
obtained in a previous cross-sectional study performed
on 5 May 2020 in Bergamo (Lombardy).*” On the other
hand, a novel finding observed in this study is that we
did not observe a clear trend in the increase of subjects
with Ig against SARS-CoV-2 during the study period.
These data might partially confirm that in Lombardy the
spread of the virus has been limited during spring. On
the other hand, a few studies found that the persistence
of Ig against SARS-CoV-2 in asymptomatic carriers of
SARS-CoV-2 might be shorter than one in symptomatic
subjects.”’ Accordingly, the longitudinal evaluation of
seroprevalence of subjects from the UNICORN study
showed that clearance of Ig occurs in approximately two-
thirds of subjects after 2 months* and might explain the
findings observed in this study.

A study conducted in several Chinese regions including
more than 60000 asymptomatic subjects found that sero-
prevalence against SARS-CoV-2 was higher in females
and older individuals. However, due to the retrospec-
tive design of this study, the authors could not evaluate
the clinical history of the enrolled subjects.”” This study
showed that a clinical history of symptoms possibly asso-
ciated with a viral infection markedly increased the odds
to have a laboratory test consistent with a SARS-CoV-2
infection. In particular, a history of fever in the previous
months was associated with the highest risk of infection
by SARS-CoV-2. This finding is consistent with the results
of a recent systematic review showing that fever is the
most frequent clinical manifestation in subjects infected
by SARS-CoV-2.**

This study has some limitations. First, the recruitment
was dedicated to subjects working at the University of
Milan, Italy, limiting the possibility of the extent of our
findings to the general population. However, the subjects
recruited carry out different tasks and live throughout
the Lombardy region, guaranteeing a good degree of
heterogeneity of the population under study. Second, if it
is easy to depict a timeframe for symptomatic subjects (as
they reach the hospital/doctor as soon as the symptoms
develop), the study of asymptomatic subjects does not
allow to delineate precisely how long before the subject
became infected. Although we are aware of this limit, the
UNICORN population offers a unique opportunity to
investigate asymptomatic subjects in an unbiased manner.
Moreover, nasal samples were self-collected and this
procedure might be fraught with inaccurate sampling.
However, recent data point out that the mid-turbinate
sample collection by the patients has a similar accuracy
to the nasopharyngeal sample collection by healthcare
personnel for the detection of SARS-CoV-2.* A further
limitation is the lack of any evaluation of neutralising anti-
bodies and their relationship with immunoassay results.
However, a satisfactory agreement with the immunoassay
used in our study has been already reported.'’ Finally, we
did not measure circulating IgA that could be part of the
humoral response to SARS-CoV-2 infection.” A strength
of this study is that all the parts of the UNICORN project
have been conducted in different phases of the pandemic,
allowing us to investigate the trend occurring across the
months.

In conclusion, the results achieved gave us an insight
into the spread of the virus that goes far beyond the
track of the hospitalised symptomatic subjects. This study
showed that subjects with fever or with an airway infec-
tion in previous months have a significantly higher risk
to have been infected by the SARS-CoV-2 than subjects
who had no such conditions. One of the main questions
that remain open regards how long anti-SARS-CoV-2 anti-
bodies remain in the body. In this context, the future
perspectives of the UNICORN study include the moni-
toring of all the subjects showing a positive nasal swab or
serological test, to assess their future risk of developing
a further infection, and to determine the persistence of
antibodies across time.
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