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Abstract
Vietnam has successfully controlled the first waves of SARS-CoV-2 and has seen no community transmission since
15 April. One of the keys to this success is consistent quarantine of individuals who have been in contact with
suspected cases or who are entering Vietnam from an endemic country. Reliable diagnostics to end isolation of
patients and quarantine of individuals at risk are an essential component of this strategy. In this study we report two
cases of who were discharged after testing negative twice for SARS-CoV-2 and then tested positive again. These are
the first cases of virological relapse detected in Vietnam.
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1. Introduction
The outbreak of COVID-19 was first reported from Wuhan, China in December 2019, within months COVID-19
spread globally and a pandemic was formally declared by WHO in March [1]. On 26 May, the total number of
infections worldwide was over 5 and half million with more than 350,000 deaths. Vietnam detected its first case of
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COVID - 19 on 23 January 2020 and has been successful in controlling the national outbreak through a rapid and
consistent response consisting of strict quarantining based on exposure and entry into Vietnam from an endemic
country. There has been no community transmission since 15 April [2]. On 23 May, there were a total of 325
positive cases with SARS-CoV-2 detected, including 267 cases who were discharged according to the standards of
the Ministry of Health and no deaths [3].

Among these 267 discharged cases, there were 2 who tested positive again during the 2 weeks of recommended
post-discharge self quarantine at home. This phenomenon of virological relapse has also been reported from Korea,
China and Japan [4-8]. It was reported by local health authorities in Guangdong, China that the proportion of
patients with virological relapse after clinical cure and testing negative was 14% of all patients discharged.
Currently, there is no evidence that this viorological relapse is associated with actrively replicating virus or
infectivity. Here, we describe the two first cases with virological relapse in Vietnam from a community cluster in
Vinh Phuc province [9, 10].

2. Case Presentation
2.1 Case 01
The patient was a 24-year-old female from Son Loi Village, Binh Xuyen District, Vinh Phuc Province. On 17
January 2020, she returned to Vietnam from Wuhan. After returning home, the patient developed fever (> 38 oC),
sore throat and dry cough. Between 27 January to 2 March 2020, she was admitted to the National Hospital of
Tropical Diseases (Dong Anh Campus) with a definite diagnosis of COVID-19 (Figure 1). The patient was one of
the first three cases in Vietnam. On 2 March 2020, the patient was clinically recovered and had tested negative twice
for SARS-CoV-2 using realtime RT-PCR test [11] and the patient was eligible for discharge from hospital according
to the Ministry of Health standards. After being discharged, the patient was required to self-quarantine at home for
14 days followed by repeat testing.

A sample taken on 4 March 2020 (two days after discharge from the hospital) tested positive again. On 8 March
2020, the patient was isolated again at the National Hospital for Tropical Diseases with no clinical symptoms,
normal laboratory tests and no lesions on chest X-ray and computerized tomography (Figure 2). Urine, rectal swab
and stool were collected and tested by realtime RT-PCR but were all negative. Only oropharyngeal swabs remained
positive on 12, 18, and 20 March 2020 (Table 1). This was followed by 4 negative times and then continued positive
again on 6/4/2020. Currently patients continue to be isolated for follow-up testing.
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Figure 1: Infection timeline of patient 01.

Figure 2: X-ray and computed tomography of the patient without injury.

Time

Days after illness

realtime RT-PCR

Ct value E gene

23 Jan

0

+

30.16

25 Jan

2

+

32.64

30 Jan

8

+

33.27

7 Feb

15

+

34.19

08 Feb

16

+

36.25

29 Feb

37

-

-

2 Mar

39

-

-

4 Mar

41

+

37.25

8 Mar

45

+

36.76
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12 Mar

49

+

36.80

18 Mar

55

+

37.35

20 Mar

57

+

37.72

29 Mar

66

-

-

31 Mar

68

-

-

2 Mar

70

-

-

4 Mar

72

-

-

6 Apr

74

+

36.51

8 Apr

76

+

37.02

10 Apr

78

+

37.61

Table 1: SARS-CoV-2 realtime RT-PCR test variation for patient 01.

2.2 Case 02
The patient was a 49-year-old female residing in Son Loi Village, Binh Xuyen District, Vinh Phuc Province. She is
the mother of case 1 and lives in the same house. The samples of pancreatic and pharyngeal swab were collected
because of her contact history with case 1 and sent to CDC Ha Noi for realtime RT-PCR and were positive for
SARS-CoV-2. Between 6 February 2020 and 6 March 2020, the patient was admitted to the Medical Center of Binh
Xuyen District, Vinh Phuc Province (Figure 3). The patient was discharged after clinical recovery and testing
negative twice on 20 and 22 January and was asked to self-quarantine at home for 14 more days according to MoH
regulations. At home, she had close contact with case 1. On 8 March 2020, she and case 1 were readmitted and
isolated at the National Hospital for Tropical Diseases. She had no clinical symptoms, normal laboratory tests and
no abnormalities on chest X-ray and computerized tomography (Figure 4). The oropharyngeal swabs were collected
and performed realtime RT-PCR for SARS-CoV-2, the results revealed very complicated (Table 2). Currently
patients continue to be isolated for follow-up testing.

Figure 3: Infection timeline of patient 02.
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Figure 4: X-ray and computed tomography of the patient without injury.
Time

Days after illness

realtime RT-PCR

Ct value E gene

6 Jan

0

+

26.64

10 Jan

4

+

28.28

18 Jan

12

+

35.35

20 Jan

14

-

-

22 Jan

16

-

-

26 Jan

20

-

-

2 Mar

25

-

-

7 Mar

29

-

-

8 Mar

30

+

36.32

11 Mar

34

+

37.24

17 Mar

39

-

-

20 Mar

42

+

37.92

22 Mar

44

+

37.12

Table 2: SARS-CoV-2 realtime RT-PCR test variation for patient 02.

3. Discussion
SARS-CoV-2 was recognized as the 7th coronavirus that can cause disease in humans after 229E, OC43, NL63,
HKU1, SARS-CoV and MERS-CoV. The genome sequence of SARS-CoV-2 was reported to be 96% homologous
compared to coronaviruses detected in horseshoe bats and approximately 79.5% similar to the SARS-CoV [12]. The
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disease spectrum of COVID-19 ranges from asymptomatic in a large proportion of patients to severe and fatal,
especially among the elderly and those with underlying illness.

SARS-CoV-2 has an estimated basic reproductive number (R0) of between 2.2 and 3.6 and the main route of
transmission is through droplets from an infected individuals cough or sneeze within a range of 1-2m or through
indirect contact with the secretions of an infected person through objects or surroundings [13-16]. Recent findings
from Shenzhen, China showed the presence of coronavirus RNA in the feces of patients infected with SARS-CoV-2,
suggestsing the virus could also be transmitted through the gastrointestinal tract. Epidemiological surveys show that
patients with COVID-19 are still the main source of infection [17]. Asymptomatic carriers may also be sources of
infection [18, 19]. Therefore, the diagnosis, management and treatment of infected patients are very important.

According to the guidelines issued by the Ministry of Health of Vietnam, patients discharged from hospital must
meet the following criteria: (1) the body temperature returned to normal for more than 3 days; (2) improved clinical
symptoms, good general status, stable vital signs, normal organ function, blood test returning to normal, improved
chest X-ray; (3) at least two consecutive SARS-CoV-2 tests negative in respiratory swabs 24 hours apart [4]. The
two cases reported above met the requirements and were discharged, but soon found positive again. This raises
questions about the reliability of the current standards for discharge to prevent further community transmission, and
about the risk of transmission from asymptomatic recovered patients with virological relapse. However, viral culture
results from patients with virological relapse in Vietnam have so far remained negative.

During infection with SARS-CoV-2 the human body produces neutralizing antibodies and patients are considered
immune to re-infection after clinical recovery. Both patients reported no post-discharge exposure to or suspected
COVID-19 after being discharged from the hospital. They continued to have close contact during the post-discharge
period of self-quarantine and may have infected each other. However, there is no evidence to date that patients with
virological relapse of SARS-CoV-2 could be infectious and viral culture of detection of subgenomic RNA
suggesting active replication of samples from similar patients in Korea and Singapore have remained negative [20,
21].

Real-time RT-PCR results in general and also for SARS-CoV-2 can be either negative or positive in a stochastic
manner when the copy number in the tested sample is close to the detection limit. Results may depend on: (1) the
type of specimen collected; (2) the way the specimen was collected; (3) previous use of antiviral drugs; (4)
sensitivity of testing techniques; (5) mutations in the target sequence. It has been hypothesized that the late detection
of viral RNA in COVID-19 is a result of recovery of lung tissue and excretion of damaged cells and tissue that still
contain viral RNA remnants but no actively replicating virus [22].
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The most commonly used sampling method are nasopharyngeal and throat swabs. However, the main site of
infection with SARS-CoV-2 is the lower respiratory tract, and a certain amount of virus is required for a test to be
positive. Accordingly, collection of sputum or lower respiratory tract specimens from intubated patients may have a
higher yield. Theoretically, mutations in the target sequence can also lead to negative results, and therefore, use of
multiple target genes may also increase diagnostic yield and reliability.

4. Conclusion
Patients met the standards for recovery and were discharged according to the guideline of the Ministry of Health of
Vietnam can still re-positive when tested by realtime RT-PCR for SARS-CoV-2. It is uncertain whether these
patients may still represent a source of infection. The criteria for cure, the accuracy of the test as well as the
management of patients after discharge should be re-evaluated. Above are the initial results that we give through
two actual cases recorded in Vietnam. It is necessary to have a larger epidemiological study to clarify the basis for
making treatment standards, standards for curing disease and hospitalization, and recommendations for epidemic
management.
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