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We report the clinical characteristics, viral shedding duration, and contact tracing for asymptomatic carriers of SARS-CoV-2 in Wuhan, China. The asymptomatic carriers were relatively young (median age: 34.5 years). Chest computed tomography showed no abnormalities. The nasopharyngeal swab was an optimum specimen for RNA testing. The median viral shedding duration was 11.5 days. Notably, 2 months of viral shedding duration were reported in two nurses, which was much longer than previously reported or than usually thought. The transmissibility of SARS-CoV-2 by asymptomatic carriers during the studied period in Wuhan appeared to be weak. Only one patient (1/12) was found to have transmitted the virus to another person. Early asymptomatic carrier detection, isolation, and contact tracing could be useful to mitigate the spread of the disease.
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INTRODUCTION

The epidemic of coronavirus disease 2019 (COVID-19) has spread globally and has resulted in more than 600,000 deaths as of late July (1). In the fight against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), an increasing number of investigators have begun to be focus on the risk of transmission from asymptomatic carriers. An asymptomatic carrier of SARS-CoV-2 is a person infected with SARS-CoV-2 who does not develop symptoms. According to their current disease state, asymptomatic carriers could be categorized as incubatory carriers in a pre-symptomatic state or convalescent carriers who have already recovered from the disease. Asymptomatic carriers play a critical role in the transmission of infectious diseases, including COVID-19 (2). The reported incidence of asymptomatic infections differs in various regions and time periods. An early report from China stated that only 1% of SARS-CoV-2 infections were asymptomatic (3). The incidence of asymptomatic infections on the “Diamond Princess” ship was 51.7% (4). A high proportion (40.7%) of asymptomatic infections was reported among residents and staff members of nine long-term care facilities in the USA (5). To date, a better understanding of asymptomatic carriers is still urgently needed. We hereby provide a report of healthy asymptomatic carriers based on a review and analysis of their medical records with the ultimate goal of mitigating the spread of COVID-19.



METHODS

We enrolled asymptomatic carriers of SARS-CoV-2 from March 20th, 2020, to April 5th, 2020, in the People's Hospital of Wuhan University. Of the 280 patients with laboratory-confirmed COVID-19, 12 patients who never developed any symptoms throughout the disease course were included in this study. The 12 asymptomatic carriers met the following criteria: (1). Confirmed SARS-CoV-2 infection, with patients having at least two positive results from RNA tests (6). Specimens collected from nasopharyngeal swabs, stool, and urine were analyzed by reverse transcription quantitative PCR to detect SARS-CoV-2 RNA; (2). A lack of related signs or symptoms of COVID-19, including fever and any respiratory symptoms during the entire hospitalization and the 14-day post-discharge isolation period. When SARS-CoV-2 infection was confirmed, the patients were hospitalized in the isolation ward until they met the discharge criteria. Discharge criteria was two consecutive negative results on RNA tests separated by at least a 24-h interval for nasopharyngeal swabs, stool, and urine. During hospitalization, all patients were treated with Arbidol (1,200 mg, three times per day, oral), and RNA testing was repeated every 3 days. After discharge, the patients were quarantined for 14 days in an isolated observation area and underwent viral RNA testing every week. When the test for viral RNA was confirmed to be positive in these patients, any person with whom the patients had contact was strictly quarantined for 14 days and tested for the presence of viral RNA. We analyzed all the clinical features, including the laboratory and radiographic findings. Data are presented as the medians ± interquartile ranges (IQRs) for continuous variables. The study was approved by the People's Hospital of Wuhan University Ethics Committee (No. WDRY2020-K068). Written informed consent was obtained from all the patients for the publication of any potentially identifiable data included in this article.



RESULTS

The proportion of patients from March 20th, 2020, to April 5th, 2020, in the People's Hospital of Wuhan University who were asymptomatic was 4.3%. The demographic and clinical characteristics of the 12 asymptomatic patients are shown in Table 1. All the patients were Wuhan residents. Seven patients were screened for viral RNA because of a definite history of exposure to confirmed patients, and two of the seven were nurses who had cared for COVID-19 patients in a front-line hospital. Four patients were screened for RNA when they were hospitalized due to an active disease, including acute pancreatitis, ectopic pregnancy, coronary heart disease, and hepatocellular carcinoma. One patient was screened for viral infection during a pre-employment physical examination and did not have a definite history of exposure. The patients had a median age of 34.5 years (IQR 29.0–43.0); nine of them were males and three of them were females.


Table 1. Summary of clinical features and laboratory findings.
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The retrospective results of RNA testing on specimens, including nasopharyngeal swabs, stool samples, and urine samples, during the entire illness duration are shown in Table 1. Nasopharyngeal swabs had the highest positive rates (12 of 12; 100%), followed by stool samples (6 of 12; 50%) and urine samples (1 of 12; 8.6%). Viral serological test results for IgM and IgG antibodies against SARS-CoV-2 are shown in Table 1. The IgG levels of all the patients were elevated (100%), and the IgM levels of two patients were slightly elevated (16.7%). Eight patients without active disease presented with normal laboratory markers, including white blood cell count and levels of C-reactive protein, lactate dehydrogenase, and D-dimer. Chest computed tomography was normal in all patients as well. Four patients who were hospitalized for active primary diseases had relevant changes in laboratory tests (Table 1). For example, both patient 1 and patient 7 presented with increased C-reactive protein levels because of acute pancreatitis and ectopic pregnancy surgery, respectively.

The duration from the first confirmed positive RNA test result to a confirmed negative RNA test result is defined as the viral shedding duration (7). The median shedding duration was 11.5 days (IQR 9.0–14.0), ranging from 7 to 70 days. Notably, the shedding duration in the two nurses (patient 8 and patient 9) was more than 2 months (Table 1), which was longer than previously reported or usually thought. We retrospectively tracked the disease course in these two nurses, and the details are shown in Figure 1. We found that these two nurses underwent viral RNA testing within 1 week after exposure to confirmed patients. The intervals from confirmed contact to the first RNA test in these two patients were 3 days and 6 days, which were much shorter than those in the other patients (Table 1). Additionally, patient 8 presented with recurrent positivity for viral RNA during the self-quarantine period after the first discharge. After performing contact tracing for all patients, only one patient was found to have transmitted the virus; he passed the virus to his mother, who developed mild COVID-19. Persons with whom the other 11 patients came into contact were not infected; either no symptoms were observed or screening viral RNA tests were negative during the 14-day isolation period.
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FIGURE 1. Disease course in patient 8 and patient 9. As shown in the schematic, patient 8 and patient 9 (two nurses) performed their first RNA testing within 1 week after contact with the infected patient. Then they were self-quarantined until admission to hospital. During the period of self-quarantine and central quarantine, they were tested with nasopharyngeal swabs once a week. During the period of hospitalization, they were tested with nasopharyngeal swabs every 3 days. Patient 8 presented with recurrent positivity of RNA testing and was re-admitted to hospital.




DISCUSSION

SARS-CoV-2 is recognized as being much more transmissible than both SARS-CoV and Middle East respiratory syndrome coronavirus (8). Asymptomatic carriers of SARS-CoV-2 have received increasing attention (7, 9). In this report, we describe some asymptomatic carriers of the disease. Healthy asymptomatic carriers are more likely to be younger (median age: 34.5 years) than symptomatic hospitalized patients (median age: 56.0 years) (10), which is consistent with some recent studies (11). RNA tests of nasopharyngeal swabs were 100% positive, which is much higher than the positive rate in stool and urine specimens in asymptomatic carriers, suggesting that nasopharyngeal swabs could be the optimum samples. However, the nasopharyngeal swabs test was reported to deliver false negatives because of sample collection and the operating procedures in some studies (11). All asymptomatic carriers presented with elevated IgG antibody levels, while the IgM antibody levels were slightly elevated in a few patients in our study. The SARS-CoV-2 specific IgG and IgM yielded different responses depending on disease course. IgG usually maintains at high levels during a long period (12), while IgM usually wanes rapidly (13). IgG also reported to be seronegative in some asymptomatic individuals (7). Undoubtedly, the immune responses play a key role in the onset of COVID-2019. Hence, more immunological studies of asymptomatic carriers are needed urgently.

Prolonged viral shedding has been reported to be associated with fatal outcomes of severe influenza A (H7N9) infection (14). In COVID-19 non-survivors, the virus could be detected up until death. The viral shedding duration is a critical indicator of prognosis in symptomatic patients (10). It is estimated that viral shedding from asymptomatic carriers contributed to early transmission (15). In a previous retrospective cohort study, the median range of the duration of viral shedding among hospitalized patients was 12–20 days (10). The longest observed duration of viral shedding in survivors was 49 days (16). In study of 37 asymptomatic individuals (Chongqing, China), shedding duration was reported as 19 days (7). In our study, the median shedding duration of asymptomatic carriers was 11.5 days. Notably, the longest duration of viral shedding in two nurses was longer than 2 months. This is the longest viral shedding duration reported to date. When tracing the entire disease course, we found that the first RNA testing was performed much earlier in these two nurses than in other patients due to their confirmed exposure history. Besides early detection of RNA, the prolonged virus shedding duration in asymptomatic carriers is predicted to be associated with the frequency and quality of specimen collection (7). In addition, evidence of virus shedding duration only evaluated by reverse transcription quantitative PCR is limited, for RNA testing cannot distinguish whether the virus is alive or dead (17). The virus viability assessment in patients should be considered in future studies. One of the nurses developed a recurrent RNA positivity after discharge. Nasopharyngeal swabs, while effective, are unable to account for the possibility of reinfection and can also deliver false negative results (18). Our findings suggested that asymptomatic carriers could remain free from symptoms while carrying the virus for an extended period. This may provide evidence of the strong potential for transmission by asymptomatic carriers. Several studies have indicated that transmission of SARS-CoV-2 by asymptomatic carriers is implicated in crowds and family outbreaks in Wuhan, from December, 2019 to January, 2020 (19, 20). However, according to the results of contact tracing collected from March 20th, 2020, to April 5th, 2020 in our study, it was found that the transmissibility of the virus in asymptomatic carriers was weak, which is consistent with previous studies that suggested that the transmission risk is not high when patients are asymptomatic (21, 22). Additionally, it was reported that all 455 contacts who were exposed to the asymptomatic carriers in Guangdong, China, did not develop SARS-CoV-2 infection (23). Thus, the transmissibility of the virus in asymptomatic carriers might be weak. It is worth noting that the low transmissibility is probably related to the strict control measures implemented since February in Wuhan. More evidence is needed to clarify the transmissibility of the virus in asymptomatic carriers in the future. The collection of data from a larger cohort would enable researchers to more comprehensively investigate this issue.

In conclusion, viral RNA can be detected in asymptomatic carriers over a long period. The transmissibility of the virus in asymptomatic carriers from Wuhan, where strict control measures were implemented, was not as high as expected. Early asymptomatic carrier detection, isolation, and contact tracing would be useful to mitigate the spread of COVID-19. This report will hopefully provide a better understanding of the transmissibility of the virus in asymptomatic carriers of COVID-19.
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