
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=temi20

Emerging Microbes & Infections

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/temi20

SARS-CoV-2 infection: diagnostic testing results
occasionally require special attention

Elisabetta Riva , Pier Paolo Sainaghi , Ombretta Turriziani , Guido Antonelli &
Giuseppe Patti

To cite this article: Elisabetta Riva , Pier Paolo Sainaghi , Ombretta Turriziani , Guido Antonelli &
Giuseppe Patti (2020) SARS-CoV-2 infection: diagnostic testing results occasionally require special
attention, Emerging Microbes & Infections, 9:1, 1955-1957, DOI: 10.1080/22221751.2020.1814165

To link to this article:  https://doi.org/10.1080/22221751.2020.1814165

© 2020 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group, on behalf of Shanghai Shangyixun
Cultural Communication Co., Ltd

Accepted author version posted online: 01
Sep 2020.
Published online: 06 Sep 2020.

Submit your article to this journal 

Article views: 377

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=temi20
https://www.tandfonline.com/loi/temi20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/22221751.2020.1814165
https://doi.org/10.1080/22221751.2020.1814165
https://www.tandfonline.com/action/authorSubmission?journalCode=temi20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=temi20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/22221751.2020.1814165
https://www.tandfonline.com/doi/mlt/10.1080/22221751.2020.1814165
http://crossmark.crossref.org/dialog/?doi=10.1080/22221751.2020.1814165&domain=pdf&date_stamp=2020-09-01
http://crossmark.crossref.org/dialog/?doi=10.1080/22221751.2020.1814165&domain=pdf&date_stamp=2020-09-01


LETTER

SARS-CoV-2 infection: diagnostic testing results occasionally require special
attention
Elisabetta Rivaa, Pier Paolo Sainaghib, Ombretta Turrizianic, Guido Antonellic and Giuseppe Pattib

aVirology Unit, Campus Bio-Medico University of Rome, Rome, Italy; bDepartment of Translational Medicine, University of Eastern Piedmont,
Novara, Italy; cMicrobiology and Virology Section, Department of Molecular Medicine, Sapienza University of Rome, Rome, Italy

ABSTRACT
The case refers to a 51-year-old symptomatic man with a new SARS-CoV-2 RNA positive nasopharyngeal swab after two
negative ones and the lack of significant development of antibody response measured by different diagnostic serological
test. Our case underlines that a discrepancy between clinical course of SARS-CoV-2 infection and results from diagnostic
tests may exist. This concept is rapidly emerging and supports the need for a deep knowledge of available and “in
development” tests for a correct interpretation of their findings.

ARTICLE HISTORY Received 16 July 2020; Revised 19 August 2020; Accepted 19 August 2020

KEYWORDS SARS-CoV-2 infection; diagnostic tests; SARS-CoV-2 serological tests; SARS-CoV-2 molecular tests; lack of antibodies

An immunocompetent 51-year-old healthcare worker
developed high fever, cough and fatigue on March 17
(Time 0). A nasopharyngeal swab tested positive for
Severe Acute Respiratory Syndrome-coronavirus-2
(SARS-CoV-2) RNA (Figure 1), after which the man
was quarantined and treated at home with hydroxy-
chloroquine. He had a rapid and full recovery. On
days 29 and 31, two subsequent nasopharyngeal
swabs tested negative for SARS-CoV-2 detection and
he was readmitted to work. Two weeks later a serum
sample was collected to detect antibodies against
SARS-CoV-2, but no serum specific IgG antibodies
were detected by chemiluminescence immunoassay
(CLIA, LIAISONTM SARS-CoV-2 S1/S2 IgG, Dia-
Sorin). A repeated sample showed a very low IgG anti-
body positivity by enzyme-linked immuno-sorbent
assay (ELISA, EDI™ Novel Coronavirus COVID-19
IgG, EDI-INC, Alifax, Index 1.4, cut-off 1.1, Target
Nucleocapsid Protein), in the absence of IgM anti-
bodies (ELISA, EDI™ Novel Coronavirus COVID-19
IgM, EDI-INC, Alifax, cut-off 1.1, Target Matrix
Protein) . Thereafter, while asymptomatic, he was sub-
jected to a new nasopharyngeal swab because of close
contact with a positive healthcare worker. At this
time, the swab was again positive with a low virus
load, as suggested by the amplification of only one
specific gene for SARS-CoV-2 (E gene – Ct 34.6,
Gene S – Not Detected, RealStarTM SARS-CoV-2 RT-
PCR Kit 1.0, Altona). After one more week, the swab
became negative without any change in antibody
response pattern (by both CLIA and ELISA).

The aim of this case report is to add a further con-
tribution to the current discussion regarding the
interpretation and clinical significance of results of cur-
rently available tests in diagnosing and monitoring
SARS-CoV-2 infection. Our paper renews the need
for careful interpretation of currently available tests.

Indeed: The use of serological tests may occasionally
fail to detect subjects with a previous symptomatic
infection. This may be due to different/low sensitivity
of available tests in relation to: antigen used (for
instance nucleocapsid vs spike); type of antibodies
detected (IgG, IgM, IgA or total); concomitant thera-
pies affecting the development of humoral response;
individual immune response and different antibodies
profiles in relation to the severity of the disease [1–4].
In our case, all these hypotheses are conceivable,
because IgG antibodies were detected by ELISA
(though with a very low positivity) but not by CLIA
(i.e. the two tests target different antigens). Moreover,
IgA antibodies were not tested and the patient was
given hydroxychloroquine.

In addition, the detection of SARS-CoV-2 anti-
bodies may not assure significant protection against
either reactivation or re-infection, because it does not
necessarily indicate the presence of protective anti-
bodies. Therefore, the reason the swab retested positive
after the resolution of the symptomatic infection and
the consequent two negative swabs cannot be deter-
mined by performing only serological tests. Indeed,
the patient did not develop a significant antibody
response to SARS-CoV-2 infection despite it being
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clinically overt. It is worth nothing that the lack of sig-
nificant antibodies response does not necessarily equal
a lack of T-cell response, which might have been
responsible for a prompt control of the second episode
of infection/reactivation.

Molecular tests for SARS-CoV-2, even if in general
sufficiently sensitive and specific, occasionally fail to
properly screen infected patients because of false-nega-
tive or false-positive results.

False-negative results may be due to the extraction/
Real Time-PCR workflow, inappropriate sample col-
lection and/or low viral load in the sample. Sensitivity
is a complex issue, as detection in the upper airways
(nasopharynx and oropharynx) is affected by multiple
factors, including duration of illness prior to testing
and the limit of detection of the RT-PCR assay used.
However, this was probably not the situation in our
case, as two consecutive swabs were negative after the
complete clinical resolution. False-positive tests can
also occur, caused by technical errors or sample con-
tamination. Notably, a positive molecular test indicates
only the detection of viral RNA and may be unrelated
to the presence of infectious virus. A few cases were
previously reported positive after two consecutive
negative swabs [5], but here attempts to isolate the
virus in culture were unsuccessful [5–7]. This might
reflect a lack of infectivity in the swab, but also the
difficulty of achieving virus isolation in presence of a
low viral load. This is a well-known and clear-cut con-
cept in diagnostic virology. Thus, it is difficult to estab-
lish whether in our patient the swab was retested
positive due to testing error, detection of viral RNA
free-fragments persistent from the first infection,
mild re-infection or an actual reactivation [7–10].
However, the presence of a positive swab (especially
at low virus load) following two negative ones, in the

absence of antibody detection or increase, does not
necessarily indicate virus transmissibility; it requires
confirmation and monitoring before drawing definite
conclusions.

Given the dynamics of the infection and the host
response, direct detection of the virus in the respiratory
tract by PCR has been suggested as the optimal strategy
for the initial diagnosis. Conversely, combining PCR
and serological tests is deemed an appropriate
approach for monitoring patients during the infection
and checking their recovery [11]. We absolutely agree,
but repeat that, as in our case, the latter approach
might fail to correctly monitor the course of the infec-
tion or the patient’s recovery due to differences in sen-
sitivity of the currently available tests and individual
immuno-response.

Our case corroborates and strengthens other recent
data [12], underlining and confirming that a discre-
pancy may exist between the clinical course of SARS-
CoV-2 infection and results from laboratory tests.
Thus, given the possible limitations of these tests, we
cannot conclude that a sole “test-driven strategy” is
always applicable; indeed, at least in some cases, a
“test-driven” plus a “symptom-based” approach,
along with a careful cases’ epidemiological history,
should be used in managing exposed or infected
people. Studies on the clinical performance of current
and new SARS-CoV-2 tests are needed.
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Figure 1. The image depicts the clinical course and results of laboratory tests over time.
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