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Occult SARS-CoV-2 infection; a possible hypothesis for viral relapse  

A B S T R A C T   

Coronavirus disease 2019 (COVID‐19) has emerged as a global public health emergency, which is characterized by high infection rate and fatal course. Recent data 
reported that the test for Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) RNA might become positive again after one or two consecutively negative 
tests. Many researchers are currently evaluating the clinical characteristics of the SARS-CoV-2 reactivation. In this letter, we proposed a possible mechanism of SARS- 
CoV-2 reactivation or relapse after negative nasopharyngeal swabs PCR.    

To the Editor,  

The number of total SARS-CoV-2 (Severe Acute Respiratory 
Syndrome Coronavirus-2) infected cases has reached more than 
7,000,000 globally, as the pandemic continues its spread in different 
areas in the world. However, the latest data show that there were more 
than 3,236,000 active cases, and more than 3,476,000 patients have 
recovered from the disease [1]. 

The relapse of COVID-19 patients has dazed scientists around the 
world, who have to decide whether the patients who tested positive 
after negative tests were reinfected or the SARS-CoV-2 was relapsed or 
reactivated. 

Recent data from China reported that the test for SARS-CoV-2 RNA 
might become positive again after one or two consecutively negative 
tests [2–5]. Many researchers are currently evaluating the clinical 
characteristics of the SARS-CoV-2 reactivation. The Chinese study by 
Liu et al., included five SARS-CoV-2 reactivated patients. Of them, one 
patient had progressive lymphopenia and progressive neutrophilia, in-
dicating the potential value of leukocyte counts on COVID-19 re-
activation [5]. This progressive lymphopenia could be explained by the 
ability of SARS-CoV-2 to infect T lymphocytes through receptor-de-
pendent S protein-mediated membrane fusion but does not replicate, 
and then the viral RNA degrade [6]. 

Chen and colleagues published a case report of a patient whose 
oropharyngeal swab test for SARS-CoV-2 became positive again after 
two consecutively negative results. The respiratory symptoms of the 
patients had improved without fever. After three days of the positive 
results, the patients returned negative [2]. This patient was capable of 
transmitting the virus to healthy people if she had been discharged after 
the second negative test, as per most of the published guidelines. An-
other study by Li et al. [7] including 13 discharged COVID-19 patients 
who were quarantined for 4-week at home after negative PCR. Of them, 
the sputum samples of four (31%) patients returned positive 5–14 days 
after discharge, although the respiratory symptoms, as well as the body 
temperature, were normal. 

Although the mechanism of relapse of SARS-CoV-2 has not de-
termined yet, monitoring the disease prognosis and effective control of 
the relapse of the epidemic become the next focus of research. 

In this letter, we proposed a possible mechanism of SARS-CoV-2 
reactivation or relapse after negative nasopharyngeal swabs PCR. 

The Middle East respiratory syndrome coronavirus (MERS-CoV) 
closely resembles SARS-CoV. It is previously confirmed that MERS-CoV 
has the ability to infect different human immune cell lines, including 
monocytes and dendritic cells as well [8]. 

Large numbers of SARS‐CoV particles and genomic sequences were 
detected within the peripheral blood mononuclear cells (PBMCs; 
monocytes and lymphocytes), epithelial cells of the respiratory tract, 
the intestinal mucosa, and brain cells [9,10]. 

Yilla et al. examined whether human PBMCs can support SARS-CoV 
replication, which might participate in the progression or reactivation 
of SARS disease. They reported evidence of SARS-CoV entry to PBMCs, 
but limited replication and minimal production of infectious virus [11]. 
On the other hand, Li and colleagues reported that SARS‐CoV can not 
only infect but also can replicate within PBMCs [12]. 

Bioinformatics modeling, as well as the in vitro experiments revealed 
that SARS-CoV-2 utilizes angiotensin-converting enzyme 2 (ACE2) as a 
receptor for entry into human cells. ACE2 receptor serves as a human 
cell-binding site for the spike protein (S- protein) of SARS-CoV-2  
[13,14]. 

ACE2 receptor is expressed in different human tissues, such as renal, 
cardiovascular, gastrointestinal organs, lung alveolar epithelial cells, 
arterial and venous endothelial cells, and arterial smooth muscle cells  
[15,16]. ACE2 is also expressed on the surface of monocytes, macro-
phages, and smooth muscle cells [17]. 

ACE2 has been reported to be the entry receptor for SARS-CoV and 
SARS-CoV-2 into the human cells, including the monocytes [18,19]. 
Human monocytes contain large amounts of angiotensin II and small 
amounts of angiotensin I, while the human polymorphonuclear leuko-
cytes contain small amounts of angiotensin I and II [20]. 

Regarding the lymphocytes, Wang and colleagues showed that 
SARS-CoV-2 has the ability to infect T lymphocytes (MT-2 cell line) 
through receptor-dependent S protein-mediated membrane fusion, but 
does not replicate [6]. Besides, lymphocytes have a much higher con-
centration of SARS-CoV RNA than plasma [21]. In addition, it was 
proved that SARS-CoV can infect and replicate within PBMCs in a self- 
limited manner [22,23]. 

A recent study by Zhang and colleagues investigated whether 
monocytes express ACE2, and therefore SARS-CoV-2 could infect 
monocytes. They used the flow cytometry staining for ACE2 on 
monocytic cell lines and confirmed that all monocytes are ACE2 
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positive. Furthermore, they reported that the expression level of ACE2 
on the monocytes in COVID-19 patients is significantly lower than 
healthy patients [24]. 

Therefore, we can hypothesize that occult SARS-CoV-2 might exist 
in the human PBMCs (monocytes mainly) and cause viral relapse after 
negative PCR on samples from the respiratory tract. 

This hypothesis showed important issues regarding the problems of 
infection control, diagnosis, and management of COVID-19. 
Accommodating confirmed COVID-19 patients and patients mislabeled 
as having COVID-19 in the same facility may be disastrous. Due to the 
possibility of SARS-CoV-2 reactivation that might increase the risk of 
transmitting the virus to other people if the patient had been dis-
charged, we suggest the following: (A) quantitative RT-PCR on samples 
from the respiratory tract (both oropharyngeal and nasopharyngeal 
swabs should be performed). (B) RT-PCR on blood samples is re-
commended to exclude the Occult SARS-CoV-2 infection in the per-
ipheral blood mononuclear cells (Fig. 1), especially the monocyte by 
the following proposed methodology:  

1. A peripheral blood sample will be collected from the patient into 
sterile EDTA tubes; then, peripheral blood mononuclear cells will be 
isolated by gradient centrifugation.  

2. Monocytes will be isolated using the commercial reagent Percoll 
PLUS.  

3. Total RNA will be extracted from the isolated monocytes using the 
RNeasy Mini kit.  

4. cDNA will be synthesized with a cDNA synthesis kit.  
5. Sars Cov 2 viral RNA copy number could be quantified using qRT- 

PCR via targeting the spike and ORF1a genes using the SYBR Green 
kit. 

(C) patients who had been discharged after negative PCR should be 
quarantined and do self-isolation at home for more than two weeks, 
monitor themselves for possible relapse, and retested after two weeks of 
discharge or if the symptoms appeared again. 
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Appendix A. Supplementary data 

Supplementary data to this article can be found online at https:// 
doi.org/10.1016/j.mehy.2020.109980. 
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