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ABSTRACT
Asymptomatic SARS-CoV-2 carriers are infectious to some extent and can potentially transmit coronavirus
disease 2019 (COVID-19). RNA assay combining antibody detection significantly improved the sensitivity of
pathogenic diagnosis for COVID-19. Here, we report an asymptomatic case of COVID-19 with positive RNA
but consistently negative antibodies (IgM and IgG). This case indicates that not everyone can generate
specific antibodies after infection with SARS-CoV-2. The absence of antibodies means that the asymptomatic
carriers like our case have no specific resistance to the virus and their plasm may do no good in the
treatment of the other COVID-19 patients. As RNA detectability of COVID-19 patients is not too high and will
further decrease with the duration of disease, negative antibodies results may miss diagnosis. Therefore,
repeated nucleic acid assay and antibody test should be carried out for suspected cases.
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Introduction
A novel coronavirus (SARS-CoV-2) disease (COVID-19) was first identified after an outbreak in
Wuhan, Hubei Province, China (Zhu et al., 2020). China has now transitioned to the mitigation stage, but
it still faces the dual risk of sporadic new cases and imported cases (Zhang et al., 2020a). However,
asymptomatic carriers are "silent spreaders" and also warrant attention in terms of disease prevention
and epidemic containment. A growing number of studies has indicated that asymptomatic carriers are
infectious to some extent and can potentially transmit COVID-19 (Rothe et al., 2020; Bai et al., 2020;
Wang et al., 2020). Accurate and fast diagnosis of the causative SARS-CoV-2 is crucial in terms of the
patient isolation and epidemic containment. RNA assay combining antibody detection significantly
improved the sensitivity of pathogenic diagnosis for COVID-19 (Zhao et al., 2019; Xiang et al., 2020).
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Here, we report an asymptomatic case of COVID-19 with positive RNA but consistently negative
antibodies.
Case Presentation
A 46-year-old man without any obvious symptoms was asked for disease screening at the fever
clinic of Union Hospital of Tongji Medical College, Huazhong University of Science and Technology on
February 7, 2020, due to his close contact with a confirmed COVID-19 patient (Fig. 1). A high-resolution
computed tomography (HRCT) of the chests was performed, images of which reported no obvious
disorders. Blood routine and C-reactive protein were also normal. On February 8, the man’s
oropharyngeal swab test of SARS-CoV-2 by qualitative real-time reverse-transcriptase–polymerasechain-reaction (RT-PCR) assay was positive but negative at a second consecutive test on the following
day. The man was put into quarantine at a hotel for medical observation. On March 6, SARS-CoV-2
antibodies (IgM and IgG) were tested and were negative. However, the result of the oropharyngeal swab
test of SARS-CoV-2 RNA was still positive on March 8. The man was then admitted to hospital for further
examination and isolation. Oropharyngeal swab tests of SARS-CoV-2 RNA were performed repeatedly
for surveillance on March 11, March 12, and March 14, and all were negative. Laboratory examinations
for blood routine, liver function, renal function, electrolyte levels, blood coagulation function, serum
procalcitonin, C-reactive protein, and IL-6 were normal. The HRCT of the chests still displayed no lesion
on March 13. The antibodies of SARS-CoV-2 were still negative on March 14. The man was then
transferred to the quarantined hotel for more observation on March 17. After fourteen days of this
observation, the retests of SARS-CoV-2 RNA and antibodies were negative and the man was released
from quarantine on March 31. In all the observation period, he displayed no fever or any other
symptoms.

Figure 1: Timeline of the asymptomatic SARS-CoV-2 carrier
C: contact history with a confirmed COVID-19 patient; CT: high-resolution computed tomography of the chests; PCR:
oropharyngeal swab test of SARS-CoV-2 by qualitative real-time reverse-transcriptase–polymerase-chain-reaction assay; Ab:
SARS-CoV-2 antibodies (IgM and IgG); +: positive; -: negative.

Discussion
Asymptomatic infection was recognized as a source of infection by the Diagnosis and Treatment
Protocol for COVID-19 (Fifth ed., Trial) on February 5, 2020 (the National Health Commission of the
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People's Republic of China). Accurate and rapid diagnosis of the causative SARS-CoV-2 is important in
order to isolate COVID-19 patients timely and helps stop the epidemic. The nucleic acid tests or genetic
sequencings serve as the gold standard method for the confirmation of infection, but have frequent
false-negative results because of sampling or potential absence of viruses in the respiratory system
(Zhao et al., 2019; Xiang et al., 2020; Corman et al., 2020). Combining antibody detection can
significantly improve the sensitivity of pathogenic diagnosis (Zhao et al., 2019; Xiang et al., 2020).
The seroconversion of specific IgM and IgG antibodies can be detected as early as on the 4th day
after symptom onset, and generally IgM cumulative seroconversion increased from the 9th day, while
IgG the 11th day (Xiang et al., 2020). Both antibodies were seropositive in nearly all the patients within
the illness course more than 30 days (Xiang et al., 2020). Another study found that on the 19th day after
symptom onset, 100% of patients tested positive for antiviral IgG (Long et al., 2020). Different from the
reported literatures, the antibody tests in this case were all negative, even to the 52th day after the first
finding of SARS-CoV-2 RNA. As we know, RT-PCR has been widely deployed in diagnostic virology and
has yielded few false-positive outcomes (Corman et al., 2020). This case had twice positive results of
SARS-CoV-2 RNA, and was indeed an asymptomatic carrier. The negative result of SARS-CoV-2 RNA on
February 9 may have been a false negative. One study in our hospital found that in the confirmed
patients with COVID-19, the sensitivity, specificity, positive predictive value, negative predictive value,
and consistency rate of IgM were 77.3%, 100%, 100%, 80.0%, and 88.1%, and those of IgG 83.3%,
95.0%, 94.8%, 83.8%, and 88.9%, respectively (Xiang et al., 2020). Given this, we affirm that
asymptomatic carriers may not generate antibodies in some cases.
A recent study found that immediate antibody responses were identified among severe cases
compared to non-severe cases (Yongchen et al., 2020). Moreover, a higher titer of antibody was
independently associated with a worse clinical classification (Zhao et al., 2019). Similarly, a previous
study of severe acute respiratory syndrome coronavirus found that deceased infected patients reached
the peak of anti-spike neutralizing antibody much earlier than clinical recovered patients (Zhang et al.,
2006). High viral load can drive strong extrafollicular B cell responses, leading to rapid antibody
responses (Lam and Baumgarth, 2019; Baumgarth, 2013). Asymptomatic carriers may have low viral
load or strong innate immunity so that the virus may be cleared by innate immunity alone. This may
explain the negative antibodies in our case. Of course, since the sensitivity of both IgM and IgG is not
100%, the possibility of false negatives of the antibodies existed.
This case indicated that not everyone can generate specific antibodies after infection with SARSCoV-2. The absence of antibodies means that the asymptomatic carrier had no specific resistance to the
virus. The infected cases who do not generate antibodies have the possibility of being re-infected.

Front Med Case Rep, ISSN: 2582-8142

https://www.jmedicalcasereports.org/

3

Case Report
DOI: http://dx.doi.org/10.47746/FMCR.2020.1608

Liu Y et al., 2020; 1(6): 1-05

Plasma from patients recovered from COVID-19 that contains antibodies has shown promising efforts
on patients with severe COVID-19 (Duan et al., 2020; Zhang et al., 2020b). However, the plasma from
asymptomatic carrier without specific antibodies like our case may do no good in the treatment of the
other COVID-19 patients. As RNA detectability of COVID-19 patients is not too high and will further
decrease with the duration of disease (Zhao et al., 2020), negative antibodies results may miss
diagnosis. Therefore, repeated nucleic acid assay and antibody test should be carried out for suspected
cases. Considering that this is only one case, further investigation is needed to confirm our finding.
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