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LETTER TO THE EDITOR

Could asymptomatic carriers spread 
the SARS‑CoV‑2 infection? Experience 
from the Italian second wave
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Dear Editor,
We read with great interest the recent paper by Shiyi Cao 
et  al. [1] entitled “Post-lockdown SARS-CoV-2 nucleic 
acid screening in nearly ten million residents of Wuhan, 
China” regarding the mass screening program of SARS-
CoV-2 infection conducted in the metropolitan city of 
Wuhan, China. The authors reported the organization 
process, detailed technical methods used, and results of 
this citywide nucleic acid screening in which nearly 10 
million people were recruited. This impressive screen-
ing program, conducted to evaluate the current status of 
infection at a given post-lockdown time point, provides 
a unique/extraordinary insight on the current status of 
the coronavirus pandemic. The authors reported 300 
new asymptomatic positive cases and, in addition, 107 
out 34424 previously recovered COVID-19 cases tested 
positive again. Interestingly, the authors highlighted that 
for all positive cases no “viable virus” was detected on 
cultures and all their close contacts tested negative for 
the COVID-19, which suggested the lack of evidence of 
transmission from asymptomatic cases. Although mass 
screening programs are a valid and extremely useful tools 
to collect important information with a high number of 
samples, we believe that the claims should be evaluated 
in the light of and compared to currently available data 
as well as the data cited in the article itself. There is a 

contradiction between the authors’ conclusions and cur-
rent health recommendations for preventing the spread 
of COVID-19 coupled with existing literature regarding 
SARS-CoV-2 transmission [2]. Data suggests and has 
taught us [3] that even among presymptomatic patients, 
the high levels of viral shedding in the upper respiratory 
tract are a key factor in the transmissibility of the infec-
tion. In addition, the viral loads of SARS-CoV-2 were 
found similarly high in the four canonical symptomatic 
groups (presymptomatic, asymptomatic, typical symp-
toms and atypical symptoms); SARS-CoV-2 spreads 
in high concentrations from the nasal cavities prior to 
symptom development and viable virus was found in 
culture also in presymptomatic cases [4]. Additional evi-
dence cautions on the existence of transmissibility of the 
asymptomatic cases as an alarm signal: He et  al. argue 
that the transmissibility of asymptomatic cases could be 
lower than that of the symptomatic case [5] and Chen 
et  al. reported no statistical difference in the transmis-
sibility of asymptomatic cases versus symptomatic cases 
among close contacts [6].

In addition, data from our clinical experience under-
lines the potential involvement of asymptomatic cases in 
spreading Covid-19. At our Institution, ‘Azienda Ospe-
daliera dei Colli Monaldi-Cotugno Hospital’, Italy, 130 
subjects (69males, 61females, medianage41, range6–96) 
were diagnosed with SARS-COV-2 infection in post-
lockdown, between August 2020 and September 2020. 
As indicated by WHO guidelines, confirmation of SARS-
CoV-2 infection was obtained by a positive RT-PCR oro-
pharyngeal swab. We compared real-time PCR threshold 
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cycle (Ct) data of asymptomatic and symptomatic sub-
jects and, importantly, for a small cohort, we quantified 
SARS-CoV-2 RNA. We used the Allplex™ SARS-CoV-2 
multiplex real-time PCR assay (Seegene Inc.) to detect 
4 target genes: RdRP, S and N genes specific for SARS-
CoV-2, and E gene expressed in all Sarbecovirus’ includ-
ing SARS-CoV-2. A positive result (i.e., a Ct less than 40) 
for all viral targets indicated the presence of SARS-CoV-2 
RNA in the sample. Viral load (copies/mL) detection was 
obtained using the Quanty COVID-19 assay (Clonit), that 
allows quantification of the N regions using a positive 
control, negative control, and known standards. A posi-
tive result (i.e., a Ct less than 40) for all three viral targets 
(N1, N2, and N3 genetic regions) indicates the presence 
of SARS-CoV-2 RNA in the sample. The quantitative 
detection of SARS CoV-2 RNA is left to a software which 
builds a standard curve with the Ct values obtained fol-
lowing amplification of five standards (which contain 
101, 102, 103, 104, and 105 copies/μl of synthetic viral 

N1-encoding RNA, respectively). The viral load in the 
sample is calculated by interpolation of the correspond-
ing Ct value with the standard curve. We observed a sta-
tistically significant lower real-time PCR Ct median value 
for the RdRP, S, N and E genes in symptomatic cases ver-
sus asymptomatic cases. Interestingly, a number of sam-
ples from asymptomatic cases showed a low real-time 
PCR Ct and symptomatic cases a high real-time PCR 
Ct (Fig.  1a, Table  1). Nevertheless, a complete overlap 
of the confidence intervals between the two groups was 
observed (Table 1). No statistically significant differences 
were observed between symptomatic and asymptomatic 
cases for real-time PCR Ct median values of the N1, N2 
and N3 regions (Fig. 1b, Table 2). In addition, no notable 
differences in SARS-CoV-2 viral load between asympto-
matic and symptomatic cases were observed. Important 
to note that also asymptomatic cases had marked SARS-
CoV-2 viral load (Fig. 1c, Table 2). In our opinion, these 
data underline that also the viral loads of asymptomatic 

Fig. 1  Box and Whiskers Plot of distribution of Ct data and viral load. In panel (a) distribution of Ct data compared to RdRP/S, N and E genes in 80 
asymptomatic subjects (45 males, 35 females, median age 38.3, range 6–91) and 50 symptomatic subjects (24 males, 26 females, median age 46.7, 
range 6–96). In panel (b) distribution of Ct data compared to N1, N2, and N3 genetic regions and in panel (c) Box and Whiskers plot of viral load of 
13 asymptomatic subjects (7 males, 6 females, median age 46.9, range 21–80) and 11 symptomatic subjects
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cases may be sufficient to hypothesize the transmission of 
the SARS-CoV-2 infection from asymptomatic subjects; 
measuring not only the presence but also the amount of 
virus in infected subjects could be precious information 
to help control the pandemic.

We strongly believe that the rapid spread of the sec-
ond wave of Covid-19 is linked to the circulation of the 
asymptomatic or pre-symptomatic subjects in post-
lockdown settings. It becomes therefore necessary to 
intensify mass screening programs and continue to 
test and quarantine all positive cases in order to pre-
vent a potential SARS-CoV-2 third wave. To pursue 
this objective and continue the remarkable progress 
in the knowledge in the fields of prevention, treatment 
and management of Covid-19 disease, it is necessary 
to encourage scientific disclosure and continue to con-
tribute to primary data on this “hot topic” in which still 
many questions remain unanswered.

Acknowledgements
Not applicable.

Authors’ contributions
PAA, LA, and GM contributed to the conception and design of the study. 
PAA, LA, GM, RP, SS, MC, VM and GB contributed to patients’ enrollment, data 
acquisition and data interpretation. GM and SS performed the experiments, 
their evaluation and carried out statistical analysis. All the authors collected 
data and contributed analyzing the results. All authors read and approved the 
final manuscript.

Funding
This work was supported by Grants from “Regione Campania” through “POR 
FESR CAMPANIA 2014–2020”, CUP H64I20000300002.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Ethics approval and consent to participate
The study gained full approval from the Ethical Committee of the Istituto Nazi-
onale Tumori IRCCS–Fondazione “G Pascale”. All patients have provided written 
informed consent to participate in the study prior to being screened.

Consent for publication
Not applicable.

Competing interests
PAA reports grants and personal fees from BMS, Roche-Genentech, Array; 
personal fees from MSD, Novartis, Merck Serono, Pierre Fabre, Incyte, Genmab, 
NewLink Genetics, Medimmune, AstraZeneca, Syndax, Sun Pharma, Sanofi, 
Idera, Ultimovacs, Sandoz, Immunocore, 4SC, Alkermes, Italfarmaco, Nektar 
and Boehringer-Ingelheim, all outside the submitted work. The other authors 
declare that they have no competing interests.

Author details
1 UOC Biochimica Chimica, AORN Ospedale dei Colli P.O. Monaldi, Napoli, Italy. 
2 Melanoma, Cancer Immunotherapy and Development Therapeutics Unit, 
Istituto Nazionale Tumori IRCCS Fondazione G. Pascale, Napoli, Italy. 3 UOC. 
Oncologia, AORN Ospedale dei Colli P.O. Monaldi, Napoli, Italy. 4 UOC Malattie 
Infettive ad Indirizzo Respiratorio, AORN Ospedale Dei Colli P.O. Cotugno, 
Napoli, Italy. 5 Scientific Direction, Istituto Nazionale Tumori IRCCS Fondazione 
G. Pascale, Napoli, Italy. 

Received: 12 February 2021   Accepted: 20 February 2021

References
	1.	 Cao S, Gan Y, Wang C, et al. Post-lockdown SARS-CoV-2 nucleic acid 

screening in nearly ten million residents of Wuhan, China. Nat Commun. 
2020;11(1):5917.

	2.	 Gandhi M, Yokoe DS, Havlir DV. Asymptomatic transmission, the 
Achilles’ heel of current strategies to control Covid-19. N Engl J Med. 
2020;382(22):2158–60.

	3.	 Wölfel R, Corman VM, Guggemos W, et al. Virological assessment of hospi-
talized patients with COVID-2019. Nature. 2020;581(7809):465–9.

	4.	 Arons MM, Hatfield KM, Reddy SC, et al. Public Health-Seattle and 
King County and CDC COVID-19 investigation team. Presymptomatic 

Table 1  Real time PCR Ct data of RdRP/S, N and E genes

Mean real time PCR Ct data related to 80 asymptomatic subjects (45 males, 35 females, median age 38.3, range 6–91) and 50 symptomatic subjects (24 males, 26 
females, median age 46.7, range 6–96)

Asymptomatic (n = 80) Symptomatic (n = 50) 95% CI p-value

RdRP/S mean Ct (range) 32.11 (16.3–38.7) 27.64 (16–38.2) –6.546 to –2.382  < 0.0001

N mean Ct (range) 31.39 (12.9–38.2) 27.71 (16–37.7) –5.803 to –1.556 0.0008

E mean Ct (range) 31.49 (17.1–38) 27.03 (15–38) –6.524 to –2.411  < 0.0001

Table 2  Real time PCR Ct data of N1, N2, and N3 genetic regions and viral load

Mean real time PCR Ct data and mean viral load related to 13 asymptomatic subjects (7 males, 6 females, median age 46.9, range 21–80) and 11 symptomatic subjects 
(6 males, 5 females, median age 63.9, range 22–96)

Asymptomatic (n = 13) Symptomatic (n = 11) 95% CI p-value

Region N1 mean Ct (range) 34.13 (24.4–38.7) 31.4 (18.3–39.1) –7.229 to 1.709 ns

Region N2 mean Ct (range) 33.8 (25.5–38.7) 31.1 (16.9–39.5) –7.529 to 2.342 ns

Region N3 mean Ct (range) 29.12 (24.4–35.7) 30.8 (17.7–39.3) –2.800 to 6.138 ns

Viral Load mean copies/mL (range) 3.09E + 04 (84.95E + 01–3.09E + 05) 2.88E + 06 (2.94E + 00–2.8E + 07) –1635430 to 5522968 ns



Page 4 of 4Atripaldi et al. J Transl Med           (2021) 19:93 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

SARS-CoV-2 infections and transmission in a skilled nursing facility. N Engl 
J Med. 2020;382(22):2081–90.

	5.	 He D, Zhao S, Lin Q, et al. The relative transmissibility of asympto-
matic COVID-19 infections among close contacts. Int J Infect Dis. 
2020;94:145–7.

	6.	 Chen Y, Wang AH, Yi B, et al. Epidemiological characteristics of infection in 
COVID-19 close contacts in Ningbo city. Zhonghua Liu Xing Bing Xue Za 
Zhi. 2020;41(5):667–71.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Could asymptomatic carriers spread the SARS-CoV-2 infection? Experience from the Italian second wave
	Dear Editor,
	Acknowledgements
	References




