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Background - The Milan metropolitan area in Northern Italy was among the
most severely hit by the SARS-CoV-2 outbreak. The aim of this study was to
examine the seroprevalence trends of SARS-CoV-2 in healthy asymptomatic
adults, and the risk factors and laboratory correlates of positive tests.
Materials and methods - We conducted a cross-sectional study in a random
sample of blood donors, who were asymptomatic at the time of evaluation,
at the beginning of the first phase (February 24" to April 8" 2020; n=789).
Presence of IgM/IgG antibodies against the SARS-CoV-2-Nucleocapsid protein
was assessed by a lateral flow immunoassay.

Results - The test had a 100/98.3 sensitivity/specificity (n=32/120
positive/negative controls, respectively), and the IgG test was validated in a
subset by an independent ELISA against the Spike protein (n=34, p<0.001). At
the start of the outbreak, the overall adjusted seroprevalence of SARS-CoV-2
was 2.7% (95% Cl: 0.3-6%; p<0.0001 vs 120 historical controls). During the
study period, characterised by a gradual implementation of social distancing
measures, there was a progressive increase in the adjusted seroprevalence to
5.2% (95% Cl: 2.4-9.0; 4.5%, 95% Cl: 0.9-9.2% according to a Bayesian estimate)
duetoarisein IgG reactivity to 5% (95% Cl: 2.8-8.2; p=0.004 for trend), but there
was no increase in IgM* (p=not significant). At multivariate logistic regression
analysis, 1gG reactivity was more frequent in younger individuals (p=0.043),
while IgM reactivity was more frequentin individuals aged >45 years (p=0.002).
Discussion - SARS-CoV-2 infection was already circulating in Milan at the start
of the outbreak. The pattern of IgM/IgG reactivity was influenced by age: IgM
was more frequently detected in participants aged >45 years. By the end of
April, 2.4-9.0% of healthy adults had evidence of seroconversion.
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INTRODUCTION

The Milan metropolitan area in Northern Italy was the first in Western countries to be
severely hit by the spread of SARS-CoV-2, the virus that causes COVID-19 disease.
COVID-19 is frequently complicated by the development of respiratory failure, which in

this geographical area was characterised by a 26% mortality rate in critically ill patients'.
About4s%ofindividualsinfected by SARS-CoV-2 areasymptomatic or mildly symptomatic,
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and they represent a major source of viral spread®*. It
has been estimated that in the first half of 2020, 9.8%
of the Italian population had already been infected by
SARS-CoV-2°.
individuals with mild COVID-19 remain unknown.
SARS-CoV-2 followed by IgM/IgG
seroconversion, which can improve COVID-19 diagnosis
and the evaluation of circulation of SARS-CoV-257. On the

However, epidemiological trends in

replication s

other hand, it is not known whether routine laboratory
tests can help to identify asymptomatic carriers.

The transfusion centre at the Fondazione IRCCS Ca’
Granda Ospedale Maggiore Policlinico (Policlinico
Hospital) is the main blood centre in Milan, collecting
almost 40,000 blood donations per year. Over the last 25
years, we have provided evidence that blood donor cohorts
represent a special vantage point from which to study
subclinical conditions, and to describe the prevalence,
incidence and natural course of infectious diseases®”.
Studies in blood donors might help to assess the dynamics
of viral circulation, and to model the evolution of the
COVID-19 pandemic®.

The main aim of this study was, therefore, to examine the
trend in the prevalence of SARS-CoV-2 antibody reactivity
among healthy individuals who were asymptomatic at the
time of evaluation during the initial outbreak (the first phase
of the pandemic) in the Milan area. We also assessed the risk

factors and laboratory features associated with positive tests.

MATERIALS AND METHODS

Study cohorts

We considered 789 individuals donating blood between
February 24" (the first week of the Italian outbreak) and
April 8% 2020 whose plasma samples had been stored for
haemovigilance studies.

The main study cohort was composed of blood donors
who were apparently healthy subjects, aged 18-70 years.
Exclusion criteria were any active infection or other
active medical conditions, recent surgical procedures,
trips to areas with endemic infective diseases, reported
risk factors for parenterally acquired infections, chronic
degenerative conditions (except for those with stable
arterial hypertension), type 2 diabetes or dyslipidaemia
under control with changes in lifestyle or pharmacological
therapy, diagnosis of cancer or high risk of cardiovascular
events. All donors underwent clinical and medical history
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evaluation and biochemical testing. To qualify for blood
donation, candidates had to be free of recent symptoms
possibly related to COVID-19 and not to have had any close
contact with confirmed cases. After March 27, they had to
be symptom free during the preceding 14 days, and not to
have had unprotected contact with suspected cases™.
Among the 3,586 individuals who donated blood during
the study period, we randomly selected 20 each day to
assess SARS-CoV-2 seroprevalence; their clinical features
were representative of the overall population (data not
shown). Clinical features of the 789 individuals included in
the study are shown in Tablel.

To gain further insight into the epidemiological trends
before the outbreak, we also examined anonymised
samples of 184 individuals who presented themselves for
blood donation between December 2019 and March 2020,
and who had been included in a screening programme
for metabolic disorders (Bible study, mean age 54.7+6.4,
89.6% of male sex, body mass index [BMI] 28.8+3.4 kg/m?).
The study protocol complies with Good Clinical Practice
(GCP) rules, the Declaration of Helsinki, European clinical
practice, international guidelines and Italian national
legal regulations, and was approved by the Ethical
Committee of the Policlinico Hospital (“COVID-19 Donors
Study” [CoDS] n. 334-2020 of 3¢ April 2020). Each blood
donor signed written informed consent to allow testing for
communicable diseases, storage of anonymised data and
biological materials for diagnostic and research purposes,
and use of their de-identified data for clinical research.
The blood donors’ organisation supporting our centre was
involved in planning and designing the study (https://www.
donatoriamici.it). Implementation of widespread testing
of donors during the next study phase will be carried
forward in consideration of the concerns expressed by the
blood donors’ organisation.

Evaluation of anti-SARS-CoV-2 antibodies

The presence of IgM/IgG against SARS-CoV-2 were
determined on plasma samples (20 uL) by a lateral flow
immunoassay against the Nucleocapsid protein (COVID-19
IgG/IgM Rapid Test, Prima Lab, Balerna, Switzerland).
The study test was chosen because, at the time of protocol
approval, it had already been certified by the European
Commission and provided reasonable accuracy in
pre-clinical evaluation when compared to real-time-
polymerase chain reaction (RT-PCR) results. The study
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Table I - Clinical features of 789 individuals who donated blood between February 24" and April 8% 2020 stratified
by the presence of anti-SARS-CoV-2 antibodies

Characteristics SARS-CoV-2 antibodies p*
Present Absent
N 40 (5.1%) 749 (94.9%)
Age, years 42.6+13.4 40.7+13.2 0.37
Sex, F 10 (25.0%) 266 (35.6%) 0.16
Resident in Milan 24 (60%) 497 (66.4%) 0.91
Health-care profession, yes 2 (5%) 35 (5.1%) 0.75
BMI, kg/m? 25.5+3.3 24.3+3.7 0.040
Arterial hypertension, yes 2 (3.2%) 60 (8.1%) 0.76
Smoking, active 7 (17.5%) 197 (27.3%) 0.27
ABO blood group, N 16/16/0/2/6 341/287/3/27/90 092
(0/A/A1/AB/B), % (40/40/0/5/15) (45.6/38.4/0.4/3.6/12.0)
Week of outbreak, N 4.5[2-6] 4.0[2-5] 0.10
Lymphocytes, 10°/mm? 1.94+0.54 1.91+0.52 0.70
ALT, IU/L 25.3+11.9 25.6+16.0 0.81
GGT, IU/L 24.3+20.0 18.2+13.1 0.090

Data are shown as meantstandard deviation, median [interquartile range]. *At logistic regression analysis.
N: number (%) values; F: female; BMI: body mass index; ALT: alanine aminotransferases, GGT: gamma-glutamyl transferases.

was performed at the Laboratory of Infectious Diseases
at “Luigi Sacco” Hospital, Milan. The antibody is directed
against the nucleocapsid antigen of SARS-CoV-2. The
reported accuracy for thelateral flow immunoassay for IgG
was: specificity 98.0%, sensitivity 100%, accuracy 98.6%;
for IgM: specificity 96.0%, sensitivity 85.0%, accuracy
92.9%. In addition, it was easy to perform and potentially
applicable to rapid pre-donation screening. The test was
read by two independent expert biologists: both had to
agree on the test results. Results were considered positive
when strong or weak immunoreactivity for IgG or IgM
was detected, while very weak or dubious positive results
were considered not specific. To increase the robustness
of the test, the serological assay was locally validated by
the same operators who read the donors samples; sample
sets were larger than those reported by the manufacturer.
The validation of the test performance was carried
out by testing 32 consecutive patients admitted to the
participating institutions (between February and March
2020; 22 at “Luigi Sacco” Hospital and ten at Policlinico
Hospital) with typical symptoms of COVID-19. Diagnosis
was confirmed by at least one quantitative (q)RT-PCR test
on plasma samples collected at admission and 10 days post
admission for the “Luigi Sacco” Hospital and 28 days post
admission for the Policlinico Hospital (positive controls).

All rights reserved - For personal use only

As negative controls, we examined plasma samples of
120 patients who had been assessed for blood transfusion
during the year 2009 at the Policlinico Hospital in Milan.
In a subset of cases (n=34 blood donors selected according
to the reactivity pattern: 5 IgG positive [IgG*], 5 IgG/IgM?,
4 IgM*, 21 negative), the lateral flow immunoassay IgG
test was compared with a home-made ELISA evaluating
antigens in the SARS-CoV-2 Spike protein (soluble
ectodomain)?. The diagnostic threshold for positive
results of ELISA IgG (OD=0.386) was selected on the
basis of a receiver operating characteristic curve analysis
performed on historical negative controls and in an
independent set of swab-confirmed COVID-19 cases (95%
sensitivity and 97% specificity)=.

Statistical analysis

We assumed that the outbreak of SARS-CoV-2 infection
started in the Milan area at the beginning of February 2020,
so that we could expect a low rate (95% confidence interval
[CI] 0-2%) of IgM* at the beginning of the study (end of
February 2020). We report here the results of an analysis
of the first CoDS study period. This study had already been
planned to gain a timely insight into the dynamic of viral
spread in order to inform healthcare decisions.

For statistics, continuous traits

descriptive were

summarised as meanststandard deviation (SD). Highly

183

No other use without premission



skewed variables were summarised as medians and
interquartile range. Categorical variables were shown as
percentages. The seroprevalence was reported as rate and
95% CI; these data were used to estimate the population
prevalence of SARS-CoV-2 antibodies. The proportion of
positive tests (either IgM or IgG) was then adjusted for
the diagnostic accuracy (adjusted prevalence = [observed
prevalence + Specificity-1]/[Sensitivity+Specificity-1]). We
also provided a further estimate of the true population
prevalenceadjusted fortheaccuracy ofthetest (considering
the 95% confidence intervals of the test accuracy) by a
Bayesian approach, as previously described®. For the
Bayesian estimate of SARS-CoV-2 seroprevalence, the
95% CI estimates of sensitivity and specificity of the test
were derived from local cases (n=22) and controls (n=120).
Analyses were performed by fitting data to logistic
regression models in such a way as to examine binary
traits (presence of IgM and/or IgG antibodies). Analyses
were adjusted for main known confounders, as specified
in the Results section. p<0.05 (two-tailed) was considered
statistically significant.

Results were reported according to the STROBE
(Strengthening the Reporting of Molecular Epidemiology
for Infectious Diseases) guidelines. Statistical analysis
was carried out using the JMP Pro 14.0 Statistical Analysis
Software (SAS Institute, Cary, NC, USA) and R statistical
analysis software version 3.5.2 (hitp://www.R-project.org/).

RESULTS

Validation of the diagnostic test

The lateral flow immunoassay showed a 100% sensitivity
for 1gG (95% CI: 84-100%) and 68.2% sensitivity for IgM
(95% CI: 45-86%) for detecting SARS-CoV-2 infection in
the 22 COVID-19 patients either at admission or 10 days
after they were hospitalised (Online Supplementary Content
Figure S1). The ten patients tested at 28 days post admission
were all positive for IgG and negative for IgM. In addition,
the test detected a clear IgG reactivity in one mildly
symptomatic individual, who was tested two weeks after
viral RNA on nasal swab became negative. In 120 patients
who were assessed for blood transfusion during the year
2009, the specificity for either IgG or IgM reactivity was
98.3% (95% Cl: 94.1-99.5%; 99.2% for IgM reactivity and
99.2% for IgG reactivity). The two false positive individuals
were in their 60s and had had a recent history of cancer:
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active urological cancer in a male with IgG reactivity, while
the IgM reactive woman had a diagnosis of rheumatoid
arthritis with positive rheumatoid factor.

In a subset of the study cohort, the lateral flow
immunoassay had a good agreement with ELISA test to
detect IgG (k=0.59+0.16; p<0.001). Interestingly, 3 out of 5
discordant cases between the lateral flow and ELISA tests
occurred in IgM* samples. In IgM negative samples, the
agreement of lateral flow immunoassay and ELISA IgG
increased to k=0.71+0.19 (p<0.001).

Seroprevalence trends during the outbreak

The trend in the overall reactivity to IgM, IgG and the
combined profile is reported in Figure 1. During the first
week, the baseline prevalence was 4.6% (95% CI: 2.3 to
7.9%; p<0.0001 vs historical controls). We observed a 3.7%
prevalence of IgM reactivity and 2.0% of IgG reactivity,
respectively. After adjustment for possible inaccuracies in
the test, the estimated prevalence was 2.7% (95% CI: 0.3-
6%). During the study (Figure 14), there was a trend for
an increase in the overall seroprevalence (p=0.036) due
to an increase in IgG reactivity (p=0.019). We observed
a tendency for a reduction in the prevalence of IgM
reactivity, although this was not significant.

The evolution of the combined IgM/IgG reactivity during
the study period is presented in Table II and Figure 1B.
There was a significant trend for an increase in IgG
reactivity over time (p=0.004). At multivariate logistic
regression analysis, adjusted for age, sex and BMI, the
rate of seroconversion to IgG* in the study cohort was
1.4+0.7% per week (p=0.005). During the last three weeks
of the study (last two periods in Table I and Figure 1), the
prevalence of IgG reactivity was 5% (95% CI: 2..8-8.29%) and the
overall prevalence of reactivity was 6.7% (95% Cl: 4.4-10.8).
After adjustment for possible inaccuracies in the test, the
estimated prevalence was 5.2% (95% CI: 2.4-9.0).

As we found some evidence that the SARS-CoV-2 may
have been circulating before the end of February 2020,
we also tested an independent cohort of 184 donors with
dysmetabolism recruited between December 2019 and
February 2020. The prevalence of reactive tests, stratified
for the combined IgM and IgG reactivity, during the 3
months preceding the study as compared to the study
period is reported in the Online Supplementary Content
(Supplementary Results and Figure S2).

By using a Bayesian approach considering a wide range of
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Figure 1 - Seroprevalence trends during the COVID-19 outbreak and lockdown in Milan, Italy
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(A) Overall seropositivity (presence of either IgM or IgG reactivity), IgM reactivity and 1gG reactivity trends in 789 healthy blood donors enrolled
in the COVID-19 Donors Study (CoDS), stratified by time of evaluation (every 2 weeks). p-values were adjusted for age, sex, and body mass index.
Main political measures to limit the contagion have been highlighted in the timeline. (B) Frequency and pattern of antibody positivity during the

study period (n=789).

Table II - SARS-CoV-2 seroprevalence trends in 789 healthy blood donors according to the study period, in the overall cohort
and in participants stratified according to age and sex

N ‘ IgM* IgM*/1gG* 1gG*
pate Overall
24/2-1/3 246 6(2.4) 3(1.2) 3(0.8)
2/3-15/3 263 5(1.9) 2(0.8) 2(0.8)
16/3-29/3 220 5(2.3) 2(0.9) 9(4.1)
30/3-8/4 60 1(L.7) 0 3(5.0)

Male
24/2-1/3 159 4(2.5) 2(1.3) 1(0.6)
2/3-15/3 174 4(2.3) 1(0.6) 2(1.2)
16/3-29/3 142 4(2.8) 2(1.4) 7(4.9)
30/3-8/4 37 1(2.7) 0 2(5.4)
Female
24/2-1/3 87 2(2.3) 1(1.2) 1(1.2)
2/3-15/3 89 1(1.1) 1(1.1) 0
16/3-29/3 78 1(1.3) 0 2(2.6)
30/3-8/4 23 0 0 1(4.4)
Age <45 years
24/2-1/3 131 1(0.8) 1(0.8) 1(0.8)
2/3-15/3 148 0 1(0.7) 2(1.4)
16/3-29/3 142 2(1.4) 1(0.7) 9(6.3)
30/3-8/4 35 0 0 2(5.7)
Age >45 years

24/2-1/3 115 5(4.4) 2(1.8) 1(0.9)
2/3-15/3 115 5 (4.4) 1(0.9) 0
16/3-29/3 78 3(3.9) 1(1.3) 0
30/3-8/4 25 1(4.0) 0 1(4.0)
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test performance based on the accuracy estimates we had
obtained, the estimated mode of the prevalence during
the first 2 weeks was 1.0% (95% Cl: 0.1-5.6%) compared
with 4.5% (95% CI: 0.9-9.2%) during the last 3 weeks. The
probability distribution is shown in Online Supplementary
Content (Figure S3).

Clinical features of seropositive individuals

The predictors of a serological pattern suggestive of
previous SARS-CoV-2 infection (IgG reactivity) and
recent infection (IgM reactivity) are shown in Table III.
IgG reactivity increased progressively over time (p=0.039)
and was more frequently detected in younger individuals
(p=0.043). After adjustment for age, sex, and BMI, IgG
reactivity was not associated with altered laboratory
parameters (data not shown).

Consistently with data reported in Table II, IgM reactivity
was more frequent in older study subjects (p=0.002) but did
not change over time. In particular, IgM reactivity was more
frequently observed in donors aged >45 years (18 of 331, 5.4% vs
6 0f 457, 1.3%; p=0.001). At logistic regression analysis adjusted
for age, sex, BMI and IgG* (Table IV), IgM reactivity was
associated with higher triglycerides (p=0.0078), circulating
eosinophils (p=0.036), and lymphocytes (p=0.048).

DISCUSSION

In this study, we examined the trend for SARS-CoV-2
seroprevalence in a random sample of healthy blood
donors during the Milan COVID-19 outbreak. We
exploited a lateral membrane immunoassay directed
against the Nucleocapsid protein that, in our hands,
showed acceptable specificity (>99% for I1gG and IgM)
and concordance with an independent ELISA test. The
diagnostic accuracy of this assay was comparable to that
reported in the literature for the best performing lateral
flow assays, though we observed a particularly high
specificity and an excellent sensitivity to detect severe
COVID-19 after 14 days following hospital admission*. In
previous studies, the same assay showed 100% sensitivity
and 90.3% specificity as compared to nasopharyngeal
swabs for IgG reactivity (91.3% specificity for IgM), and
92% sensitivity and 98% specificity as compared to a
reference ELISA test'*. Notably, antibodies against the
Nucleocapsid protein may be more persistent, especially
in individuals who did not develop severe COVID-19,
making them possibly more suitable for the evaluation of
viral circulation in asymptomatic individuals®.

The first main study finding was that, during the last

Table I1I - Independent predictors of the presence of anti-SARS-CoV-2 IgG and IgM antibodies in 789 healthy individuals who
donated blood between February 24™ and April 8" 2020

Predictors 1gG* IgM*

OR 95% CI p* OR 95% ClI p°
Age, per year 0.96 0.93-1.00 0.043 1.05 1.02-1.09 0.002
Sex, F 0.61 0.24-1.61 0.31 0.78 0.30.2.03 0.60
BMI, kg/m? 1.07 0.97-1.17 0.21 1.07 0.96-1.18 0.24
Time, weeks 1.26 1.00-1.57 0.039 0.85 0.24-3.02 0.80

*At logistic regression analysis adjusted for the independent predictors shown. °Further adjusted for 1gG.
N: number; OR: odds ratio; Cl: confidence interval; F: female; BMI: body mass index.

Table IV - Biochemical and haematologic parameters associated with detection of IgM antibodies (n=24) against SARS-CoV-2
among 789 healthy individuals who donated blood between February 24" and April 8" 2020

Parameters N Estimate+SE p*

Triglycerides, mg/dL 409 +0.017+0.006 0.0078
HDL cholesterol, mg/dL 409 -0.068+0.035 0.058
Eosinophils, 103/mm? 789 +2.59+1.24 0.036
Lymphocytes, 10°/mm? 789 +0.81+0.42 0.048

*At logistic regression analysis adjusted for age, sex, body mass index, presence of IgG antibodies. No significant association was found
between IgM* and aspartate aminotransferase (AST), alanine aminotransferases (ALT), gamma-glutamyl transferases (GGT), glucose, total
cholesterol, creatinine, haemoglobin (Hb), mean corpuscular volume (MCV), circulating neutrophils, basophils, monocytes or presence of
arterial hypertension. HDL: high-density lipoprotein; SE: standard error. Results are shown for p<0.1.
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week of February (considered the start of the outbreak in
the northern Lombardy region which includes Milan'),
approximately 4.6% of healthy adults were already positive
for IgM (3.7%) and/or IgG (2.0%) antibodies, leading
to an estimated adjusted prevalence of SARS-CoV-2
infection of approximately 2.7%. The true prevalence
in the study population was estimated at 1.0% by a
conservative Bayesian approach that considered the lower
confidence intervals of the assay specificity. These data
indicate that the infection was spreading in the general
population before the rapid rise in severe COVID-19 cases
was observed. During the study period, we observed
a progressive increase in reactivity to IgG antibodies.
However, seroconversion to IgG reactivity likely reflected
infections acquired before major social distancing
measures were put in place. Notably, the prevalence of
IgG reactivity observed at the end of the observation
period was in line with that reported in independent
epidemiological studies conducted according to different
methodological approaches adopted by health care
workers in Northern Italy”®, suggesting that, despite
the inherent limitations of this approach, monitoring
blood donors may help track viral circulation in the general
population. In addition, the conclusion that the virus was
already circulating in the population during February 2020
is consistent with environmental monitoring data suggesting
that SARS-CoV-2 infection hit Northern Italy in December
2019%.

The divergent impact of age on seroprevalence trends
(i.e., IgG reactivity associated with younger and IgM
reactivity with older age) is consistent with the possibility
that, before the lockdown restrictions, SARS-CoV-2 was
more widely prevalent in younger individuals, whereas
after the closure of schools and universities, the spread
was mainly generated by work contacts among older
active individuals. These residual infections may account
for the lack of a significant decrease in IgM reactivity,
despite a non-significant trend, during the observation
period. If confirmed, these data would be consistent with
the view that school closures and lockdown restrictions
helped control the spread of the disease®. Alternatively,
IgM reactivity may also be accounted for by false positive
results (in the range of the specificities reported in
other studies) or by preferential seroconversion to IgM
in participants aged >45 years. In contrast, we did not

All rights reserved - For personal use only

observe any significant impact of having an A blood group
on IgM/G reactivity®.

In the present study, at the end of the observation period,
it was estimated that 4.5-5.2% of blood donors had
developed antibodies against SARS-CoV-2 according
to adjusted estimates of the true prevalence taking into
account the limited accuracy of the test. Therefore, among
healthy young adults who did not develop severe COVID-19
symptoms and who were asymptomatic at the time of
evaluation, about1in 22 was not diagnosed by nasal swabs
during the first wave of the outbreak, although they were
probably infected by SARS-CoV-2. This figure does not
rule out the possibility that a larger fraction (up to 1in 2
individuals) may have developed mild symptoms*.
Interestingly, we detected an association between a
serological pattern consistent with recent infection (IgM
reactivity) and higher triglycerides, eosinophils and
lymphocytes. Hypertriglyceridaemia has been associated
with inflammation in patients with COVID-19, but
severe infection is usually associated with a decrease in
circulating lymphocytes and eosinophils®?2. It could be
speculated that an effective immune reaction against
SARS-CoV-2 is marked by a distinct pattern of immune
and circulating leukocyte response. Of note, eosinophils
have recently been implicated in the mucosal response to
viral infections in the lung, and the immune homeostasis
and IgA production in the intestine?®. However, the
interpretation of these findings is limited by the fact
that, given the diagnostic accuracy of the test and disease
prevalence, in more than one-third of cases positive
tests are likely not specific. Furthermore, ageing and
the associated immunological modifications may have
influenced the preferential seroconversion to IgM.

This
immunoassays may have limited accuracy, although

study has other limitations. Lateral flow
they showed adequate performance for epidemiological
studies*. Although follow-up data are not yet available,
the study test was validated in a subset of cases by ELISA.
In addition, an overestimate of the sensitivity of the
test may have led to a modest underestimate of the true
prevalence of SARS-CoV-2 infection, but the adjusted rate
of IgG* increase during the study was less likely affected.
However, due to the abrupt and unexpected sanitary
emergency that Northern Italy had to face in March

2020, the study could only be conducted retrospectively.
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Therefore, we were unable to systematically validate
all positive results against a reference test, and donors
who tested positive for IgM could not be evaluated by
molecular biology approaches to assess persistence of
evidence of viral replication. These data, together with the
evaluation of the presence of SARS-CoV-2 viremia in blood
products®, are now being collected prospectively within
the CoDS study in order to better inform transfusion
medicine policies in the next months®. Finally, blood
donors are generally healthier than the average general
population and do not include either the very young or the
very elderly. Therefore, their patterns of social interactions
and COVID-19 susceptibility may differ to those in the
overall population.

CONCLUSIONS

In conclusion, SARS-CoV-2 infection was already
circulating in Milan at the start of the COVID-19 outbreak
and, by April 8" 2020, 2.4-9.0% of healthy adults had
evidence of seroconversion.
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Appendix 1 - The COVID-19 Donors Study (CoDS) network
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