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During the past 2 months, emergence of 2019 
novel coronavirus disease (COVID-19) has 

caused global public health concern (1,2). In light of 
the rapid global expansion of the disease, we per-
formed a detailed epidemiologic and clinical assess-
ment to determine the transmission patterns of the 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) outside China. As of March 6, 2020, 
imported SARS-CoV-2 infections have been identi-
fied in Vietnam; 17 cases (none severe) have been 
confirmed. Patients were 3 months to 65 years of 
age. Although transmission of SARS-CoV-2 may oc-
cur within days after illness onset, data on the early 
viremia kinetics in travelers are limited. We describe 
the virus shedding patterns in a cluster of travelers 
and in a cluster of patients who had close contact 
with the travelers. 

On November 15, 2019, eight employees from 
a company in northern Vietnam (7 from Vinh Phuc 

Province, 1 from Thanh Hoa Province) were sent to 
Wuhan, China, for technical training for ≈2 months. 
On January 17, 2020, they returned to Vietnam via a 
flight from Wuhan to Guangzhou, China, followed 
by a flight from Guangzhou to Hanoi, Vietnam. 
During January 21–27, 2020, fever and cough de-
veloped in 6 of those travelers. Real-time PCR con-
firmed SARS-CoV-2 infection in all 6 travelers. Vi-
rus isolation and next-generation sequencing were 
performed for samples that were positive for viral 
RNA. The remaining 2 employees that had been on 
the same flight were quarantined, but real-time PCR 
indicated that they were negative for viral RNA. 
Patients were hospitalized at the National Hos-
pital of Tropical Diseases, Thanh Hoa Provincial 
Hospital, and Tam Dao District Hospitals in Vinh 
Phuc Province, where they were closely monitored 
in isolated wards and followed up. Patient throat 
swab samples were sent to the Institute of Hygiene 
and Epidemiology, Hanoi, Vietnam, for laboratory 
diagnosis. The patients provided consent to have 
their details shared.

Among those tested for viral RNA by SARS-
CoV–specific reverse transcription PCR, results were 
negative for 155 persons who had been in close con-
tact with the 6 SARS-CoV–positive travelers and 
1,092 persons exhibiting clinical signs, including 
cough and fever (3). Those with positive results were 
6 of the persons sent to Wuhan for training (cluster 
1), another 5 (cluster 2) who had been in close contact 
with a patient from cluster 1, and 1 patient in cluster 
2 (patient 12) who had been in close contact with 2 
other patients from cluster 2 (Table). We monitored 
SARS-CoV-2 viremia in 30 throat swab specimens ob-
tained from the 12 patients in hospitals throughout 
Vietnam (3 male and 9 female; average age 31.2 years 
[range 3 months–55 years]).

Clinical signs, including fever and cough, were 
demonstrated by 11 patients an average of 9.9 (± 5.4) 
days after travel or close contact with patients, in-
dicating that the incubation period was 1–2 weeks 
after exposure (4) (Appendix, https://wwwnc.cdc.
gov/EID/article/26/7/20-0591-App1.pdf). In these 
patients, virus shedding was detected from day 1 
after illness onset through day 19 (4.6 days) after 
potential initial exposure (Table). Of note, 1 patient 
in cluster 2 (patient 9, a 55-year-old man) was as-
ymptomatic, but virus shedding was detected for up 
to 9 days (Table). This finding confirms virus shed-
ding in asymptomatic patients and indicates pos-
sible transmission during the asymptomatic period. 
In this context, virus was isolated from 3 patients by 
inoculation of throat swab samples onto Vero cells. 

We analyzed 2 clusters of 12 patients in Vietnam with se-
vere acute respiratory syndrome coronavirus 2 infection 
during January–February 2020. Analysis indicated virus 
transmission from a traveler from China. One asymptom-
atic patient demonstrated virus shedding, indicating po-
tential virus transmission in the absence of clinical signs 
and symptoms.

1These authors contributed equally to this article.



Phylogenetic analyses of an isolate from patient 3 
showed that the full-length genome had high se-
quence homology (99.96%) to a SARS-CoV-2 isolate 
identified in Wuhan, China (5).

Although close-contact transmission of SARS-
CoV-2 between family members has been identified 
(6), evidence of virus circulation within the com-
munity in Vietnam is limited. We describe 6 cases 
of close-contact transmission between family mem-
bers and those living in close proximity and de-
termined virus shedding patterns of 12 patients in 
Vietnam. Because the virus was not circulating lo-
cally, our data provide insight into viral RNA shed-
ding patterns from a potential point of exposure. 
Although patients were discharged after 2 consec-
utive negative PCR results, further assessment of 
the correlation of virus shedding with infectivity 
will be key for determining the risk for transmis-
sion during the viral RNA–positive phase. Given 
that the possibility of virus transmission between 
patients within the same cluster could not be ruled 
out and that the incubation period varies among 
individuals, uncertainties remain surrounding the 

estimated incubation period based on contact with 
patients. Further epidemiologic data are expected 
to improve the estimates of incubation period. We 
found limited community transmission of SARS-
CoV-2 in Vietnam, and our data indicate that vire-
mic travelers may pose a risk for introduction of vi-
rus strains that could potentially lead to outbreaks 
within a local community.
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Table. Characteristics of patients within 2 clusters of severe acute respiratory syndrome coronavirus 2 infection in Hanoi, Vietnam, 
December 2019–February 2020* 

Cluster, contact period, patient 
no. (relationship) Age/sex 

Possible 
incubation 
period, d† 

Disease 
onset 

Symptom onset 
to sample 

collection, d 

Virus genome levels, Ct Virus 
shedding 
period, d‡ E gene RdRp gene N gene 

Cluster 1: Travelers returning from Wuhan        
 2019 Nov 15–2020 Jan 17        
  1 25 y/F 7 Jan 24  0 25.1 28.0 28.3 7 
  2 29 y/M 4 Jan 21  5 35.3 38.6 38.0 6 
  3 23 y/F 8 Jan 25  2 32.0 34.7 34.6 6 
  4 29 y/F 12 Jan 29  4 30.2 37.1 27.7 7 
  5 30 y/M 9 Jan 26  6 28.4 >40.0 30.0 1 
  6 30 y/F 14 Jan 31  0 33.2 >40.0 35.1 7 
Cluster 2: Contact with patient 3        
 2020 Jan 17–24, 28        
  7 (mother) 49 y/F 6 Feb 3  1 28.1 >40.0 32.5 9 
  8 (sister) 16 y/F 7 Feb 4  0 28.8 >40.0 23.3 9 
  9 (father)§  50 y/M NA Feb 4¶ NA >40.0 >40.0 >40.0 9 
    NA Feb 11 NA 30.0 34.0 33.0 
    NA Feb 18 NA 26.0 28.0 30.0 
 2020 Jan 22, 28          
  10 (cousin) 42 y/F 4 Feb 1  2 29.4 36.0 31.4 4 
 2020 Jan 28          
  11 (neighbor) 55 y/F 3 Jan 31  6 23.0 30.0 28.0 6 
 2020 Jan 28–Feb 3, contact with patients 10 and 11        
  12 (grandchild of patient  
  10)# 

3 mo/M 3 Feb 6  0 30.0 30.9 30.8 8 

*Ct, cycle threshold; NA, not applicable because patient was asymptomatic; RdRp, RNA-dependent RNA polymerase.  
†Possible incubation period calculation was based on last day of possible contact with patients and onset of disease. Cluster 1 travelers had returned 
from Wuhan, China, on January 17, 2020, on the same flight from Guangzhou, China, to Hanoi, Vietnam. All cluster 2 patients had contact with patient 3 
of cluster 1. Although patient 3 returned from the epicenter of the outbreak and is the only patient with a link to cluster 2, the possibility of virus 
transmission between patients within the same cluster cannot be ruled out. 
‡Virus shedding period was the interval from the day on which a sample was positive by real-time PCR to the day on which virus RNA was negative by 
real-time PCR. Real-time PCR was performed to detect 3 genes of the severe acute respiratory syndrome coronavirus 2 virus; namely, the E, N, and 
RdRp genes. Ct values >40.0 were considered negative. 
§Patient was virus positive by real-time PCR on 2 consecutively collected samples. 
¶Denotes sampling date because this patient was asymptomatic 
#Patient had no direct contact with persons in cluster 1 but had close contact with persons in cluster 2. 

 



1626 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 26, No. 7, July 2020

RESEARCH LETTERS

About the Authors
Dr. Le is deputy director at the National Institute of 
Hygiene and Epidemiology, Hanoi, Vietnam. Her 
research interest is the epidemiology of tropical and 
emerging infectious diseases. Dr. Takemura is assistant 
professor at the Institute of Tropical Medicine, Nagasaki 
University, Japan. His research interests include 
molecular epidemiologic studies on viral and  
bacterial diseases.

References
  1. World Health Organization. Statement on the second  

meeting of the International Health Regulations (2005)  
Emergency Committee regarding the outbreak of novel  
coronavirus (2019-nCoV) [cited 2020 Feb 18].  
https://www.who.int/news-room/detail/30-01-2020- 
statement-on-the-second-meeting-of-the-international-
health-regulations-(2005)-emergency-committee-regarding-
the-outbreak-of-novel-coronavirus-(2019-ncov)

  2. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al.;  
China Novel Coronavirus Investigating and Research  
Team. A novel coronavirus from patients with pneumonia  
in China, 2019. N Engl J Med. 2020;382:727–33.  
https://doi.org/10.1056/NEJMoa2001017

  3. Corman VM, Landt O, Kaiser M, Molenkamp R,  
Meijer A, Chu DKW, et al. Detection of 2019 novel  
coronavirus (2019-nCoV) by real-time RT-PCR. Euro 
Surveill. 2020;25:25.   https://doi.org/10.2807/1560-7917.
ES.2020.25.3.2000045

  4. Rothe C, Schunk M, Sothmann P, Bretzel G, Froeschl G, 
Wallrauch C, et al. Transmission of 2019-nCoV infection 
from an asymptomatic contact in Germany. N Engl J Med. 
2020;382:970–1.  https://doi.org/10.1056/NEJMc2001468

  5. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al.  
Epidemiological and clinical characteristics of 99  
cases of 2019 novel coronavirus pneumonia in Wuhan, 
China: a descriptive study. Lancet. 2020;395:507–13. 
https://doi.org/10.1016/S0140-6736(20)30211-7

  6. Phan LT, Nguyen TV, Luong QC, Nguyen TV, Nguyen HT, 
Le HQ, et al. Importation and human-to-human  
transmission of a novel coronavirus in Vietnam. N 
Engl J Med. 2020;382:872–4. https://doi.org/10.1056/
NEJMc2001272

Address for correspondence: Futoshi Hasebe, WHO Collaborating 
Center for Reference and Research on Tropical and Emerging 
Virus Diseases, Institute of Tropical Medicine, Nagasaki 
University, 1-12-4 Sakamoto, Nagasaki 852-8523, Japan; email: 
rainbow@nagasaki-u.ac.jp; Duc Anh Dang, National Institute of 
Hygiene and Epidemiology, 1 Yersin St, Hanoi 10000, Vietnam; 
email: dda@nihe.org.vn

Asymptomatic and  
Human-to-Human  
Transmission of SARS-CoV-2 
in a 2-Family Cluster,  
Xuzhou, China

Chunyang Li,1 Fang Ji,1 Liang Wang,1 Liping Wang, 
Jungui Hao, Mingjia Dai, Yan Liu, Xiucheng Pan, 
Juanjuan Fu, Li Li, Guangde Yang, Jianye Yang, 
Xuebing Yan, Bing Gu
Author affiliations: Department of Infectious Disease, Affiliated 
Hospital of Xuzhou Medical University, Xuzhou, China (C. Li, F. 
Ji, L. Wang, J. Hao, M. Dai, Y. Liu, X. Pan, J. Fu, L. Li, G. Yang, X 
Yan); Department of Bioinformatics, School of Medical Informatics, 
Xuzhou Medical University, Xuzhou (L. Wang); Jiangsu Key Labo-
ratory of New Drug Research and Clinical Pharmacy, School of 
Pharmacy, Xuzhou Medical University, Xuzhou (L. Wang); Medical 
Technology School of Xuzhou Medical University, Xuzhou Key 
Laboratory of Laboratory Diagnostics, Xuzhou (B. Gu); Depart-
ment of Laboratory Medicine, Affiliated Hospital of Xuzhou Medical 
University, Xuzhou (B. Gu)

DOI: https://doi.org/10.3201/eid2607.200718

The ongoing outbreak of 2019 novel coronavirus 
disease (COVID-19) originating from Wuhan, 

China, has spread rapidly across the world (1). Both 
human-to-human and asymptomatic transmission 
have been reported (2,3). Phylogenetic study reveals 
that severe acute respiratory syndrome (SARS) coro-
navirus 2 (SARS-CoV-2), the causative agent of COV-
ID-19, is closely related to 2 SARS-CoV–like bat coro-
naviruses, bat-SL-CoVZC45 and bat-SL-CoVZXC2 
(4). Although case-fatality rate for COVID-19 is not fi-
nalized yet (5), it is largely accepted that the infection 
is less fatal than that for SARS-CoV infection, which 
had an ≈10% case-fatality rate (6). 

Typical symptoms of COVID-19 include fever, 
cough, and fatigue, whereas sputum, headache, he-
moptysis, and diarrhea are less common (7). No vac-
cine to prevent the infection exists. In this study, we 
describe a cluster of 7 COVID-19 case-patients among 
whom interfamilial and intrafamilial transmission 

We report epidemiologic, laboratory, and clinical findings 
for 7 patients with 2019 novel coronavirus disease in a 
2-family cluster. Our study confirms asymptomatic and 
human-to-human transmission through close contacts in 
familial and hospital settings. These findings might also 
serve as a practical reference for clinical diagnosis and 
medical treatment.
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