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ABSTRACT

Introduction:  The persistence positivity detected for severe acute respiratory syndrome coronavirus 
2 ribonucleic acid by real-time reverse transcriptase-polymerase chain reaction test in asymptomatic 
coronavirus disease 2019 positive patients has attracted a lot of attention. There is limited data on the 
duration of viral shedding. We aimed to determine the proportion of coronavirus disease patients 
with persistent positivity of real-time reverse transcriptase-polymerase chain reaction test in a 
teaching hospital of Nepal.

Methods: A descriptive cross-sectional study was conducted using medical records from May to 
September 2020 in a teaching hospital of Nepal. The study was approved by the Institutional Review 
Committee of Karnali Academy of Health Sciences (Reference no 077/078/03). Convenient sampling 
method was used. Data was analysed by Statistical Package for the Social Sciences. Point estimate at 
90% Confidence Interval was calculated along with frequency and proportion for binary data.

Results: Of the total 95 cases, 9 (9.5%) (4.6-14.4 at 90% Confidence Interval) cases were repeat positive 
after achieving the first negative. The mean day required of achieving the last negative for the repeat 
positive group was 62.11±3.95, range (60-70 days). The mean time duration for the virus shedding 
was found to be 20.43±12.19 days (range 7-60 days) after the first positive test result.

Conclusions: This study concludes that there might be a persistent positivity of the polymerase chain 
reaction test among patients with COVID-19. The majority of the patients were test positive for 8-14 
days, and some were positive till 60-70 days.

Keywords: COVID-19; recurrence; reverse transcriptase-polymerase chain reaction; SARS-CoV-2; viral 
shedding.

INTRODUCTION

The outbreak of COVID-19 caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) has 
become a global public health emergency, including 
Nepal.1 With the rise in cases, there are several 
reports on persistent or recurrent positivity of reverse 
transcription-polymerase chain reaction (RT-PCR) test 
among patients with COVID-19.2–9 This persistence 

of SARS-CoV-2 RNA virus in body fluids of patients  
with COVID-19 may increase the potential risk of viral 
transmission.10

http://doi.org/10.31729/jnma.7077


1137
Free Full Text Articles are Available at www.jnma.com.np

JNMA I VOL 59 I ISSUE 243 I November 2021

The duration of persistence of SARS-CoV-2 virus has 
significant clinical and epidemiological implications.3 
However, the viral detection period in mild or 
asymptomatic patients with COVID-19 is still unclear. 
Hence, to reduce the risk of viral transmission, it 
is essential to know the duration of viral shedding 
to determine a re-testing and de-isolation plan of 
COVID-19 patients.11 

Thus, we aimed to determine the proportion of 
COVID-19 patients with persistent positivity of the RT-
PCR test in a rural teaching hospital, Nepal.

METHODS 

A descriptive cross-sectional study was conducted in 
Karnali Academy of Health Sciences (KAHS)-Teaching 
Hospital, Jumla, Nepal from May to September 2020. 
Total of 95 participants were enrolled in the study using 
convenience sampling. Patients with COVID-19 who 
were in isolation for more than 7 days in the hospital 
were recruited for this study. This study was approved 
by the Institutional Review Committee (IRC) of KAHS 
(IRC approval reference number: 077/078/03) Jumla, 
Nepal. Patients who were in an isolation ward and 
positive for RT-PCR test for more than one time were 
included in the study. The participants who refused to 
stay in isolation for more than 7 days or incomplete 
data were excluded. Convenience sampling was done 
and the sample size was calculated as,

n= Z2 x p x q / e2

= (1.645)2 x 0.5 x (1-0.5) / 0.092

= 84

where,
n= required sample size,
Z= 1.645 at 90% Confidence Interval (CI),
p= 50%, taken for maximum sample size
q= 1-p
e= margin of error, 9%

Therefore, the minimum sample size calculated was 84. 
Non-response rate was adjusted at 10% of the sample 
size, the calculated sample size was 93. However, a 
total of 95 samples were enrolled in this study.

The data was collected from the medical record book 
and the RT-PCR report was collected from the PCR 
laboratory of KAHS-Teaching Hospital. A standard 
format was prepared to collect the information such as 
date of hospital admission, hospital number, address, 
age, gender, ethnicity, RT-PCR test report, and duration 
of isolation. The nasopharyngeal and oropharyngeal 
specimens had been collected from the participants 
for detection of SARS-CoV-2 virus. The RT-PCR test 
was performed as per interim guidance and protocol of 
WHO and National Public Health Laboratories (NPHL), 
Nepal for SARS-CoV-2 detection in the hospital PCR 

laboratory.12,13

The data were collected and sorted using Microsoft 
Excel (Microsoft Corporation, New York, USA) 
software; Statistical Package for the Social Sciences 
(SPSS version 16.0; IBM Analytics, New York, 
USA) software was used for the statistical analysis. 
Descriptive statistics were reported as frequency, 
mean, and percentage.

RESULTS

Total of 95 patients with a positive SARS-CoV-2 
admitted to the isolation ward of KAHS-Teaching 
Hospital were recruited in this study. In this study, 9 
out of 95 (9.5%) 4.6-14.4 at 90% CI) cases were repeat 
positive for the RT-PCR test after achieving the first 
negative. All of them were male. In this group, 7 out 
of 9 (78%) were again positive after 47th/48th day from 
the first positive. Similarly, 2 out of 9 (11% each) in 
49th and 60th day respectively. The mean day of repeat 
positive for this group was 49.33±4.03, range (47-60 
days). In this group of repeat positive cases, 6 out of 9 
(67%) of patients achieved the last negative result on 
the 60th day from the first positive and the remaining 
3 cases achieved the last negative result on 61st, 68th, 
and 70th day. The mean day required of achieving the 
last negative for the group was 62.11±3.95, range (60-
70 days) (Table 1).

Table 1. Duration of recurrent RT-PCR positive cases 
(n= 9).
Repeat 
Positive Days

n (%) Last Negative 
Day

n (%)

47 2 (22) 60 6 (67)
48 5 (56) 61 1 (11)
49 1 (11) 68 1 (11)
60 1 (11) 70 1 (11)

Among 95 positive cases, 37 (38.9%) and 33 (34.7%) 
patients were within the age group of 30-40 and 21-30 
respectively. Under the age of 10, there were only 3 
(3.2%) patients and over the age of 60, only 2 (2.1%). 
The mean age of patients was found to be 31.85±11.3, 
and 77 (81.1%) were male. Most of them 41 (43.2%) 
belonged to the Chhetri ethnic group (Table 2).

Table 2. Characteristics of patients (n= 95).
Characteristics n (%)
Age (Years)
<10 3 (3.2)
11-20 7 (7.4)
21-30 33 (34.7)
30-40 37 (38.9)
41-50 7 (7.4)
51-60 6 (6.3)
>60 2 (2.1)
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Mean age±SD 31.85±11.3
Gender
Male 77 (81.1)
Female 18 (18.9)
Ethnicity
Brahmin 15 (15.8)
Chhetri 41 (43.2) 
Janajati 12 (12.6)
Thakuri 10 (10.5)
Dalit 12 (12.6)
Others 5 (5.3)

The mean time duration for SARS-CoV-2 RNA shedding 
was found to be 20.43±12.19 days (range 7-60 days) 
after the first positive test result. Only 34 (35.8%) of the 
patients achieved a negative test within 8-14 days after 
the first positive test and about 19 (20%) of patients 
required 29 and above days to achieve a negative test 
after the first positive test result (Table 3). 

Table 3. Duration of RT-PCR positivity of patients 
(n=95).

Duration (Days) n (%)

< 7 3 (3.2)

8-14 34 (35.8)

15-21 29 (30.5)

22-28 10 (10.5)

29 and above 19 (20.0)

Mean Duration 20.43±12.19

Range 7-60 days

About 26 (27%) and 24 (25%) of the patients within the 
age group of 20-45 achieved negative results in 8-14 
days and 15-21 days respectively. Only 18 (18.9%) of 
patients required a longer duration of 29 days and 
above to achieve a negative test result. In male, the 
highest of 24 (25.3%) patients required 15-21 days to 
achieve a negative test result. In female, 12 (12.6%) 
of patients achieved negative result within 8-14 days 
(Table 4).
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Table 4. Characteristics of patients in relation with positivity duration of SARS-CoV-2.
Characteristics < 7 days 8-14 days 15-21 days 22-28 days > 29 days
Age
< 19 1 (1.1) 5 (5.3) 0 0 0
20-45 2 (2.1) 26 (27.4) 24 (25.3) 10 (10.5) 18 (18.9)
46-60 0 2 (2.1) 4 (4.2) 0 1 (1.1)
> 61 0 1 (1.1) 1 (1.1) 0 0
Gender
Male 3 (3.2) 22 (23.2) 24 (25.3) 10 (10.5) 18 (18.9)
Female 0 12 (12.6) 5 (5.3) 0 1 (1.1)
Ethnicity
Brahmin 0 6 (6.3) 6 (6.3) 0 3 (3.2)
Chhetri 3 (3.2) 15 (15.8) 13 (13.7) 3 (3.2) 7 (7.4)
Janajati 0 5 (5.3) 1 (1.1) 2 (2.1) 4 (4.2)
Thakuri 0 3 (3.2) 6 (6.3) 0 1 (1.1)
Dalit 0 4 (4.2) 3 (3.2) 2 (2.1) 3 (3.2)
Others 0 1 (1.1) 0 3 (3.2) 1 (1.1)

DISCUSSION

Patients with COVID-19 who showed persistently 
positive RT-PCR test for SARS-CoV-2 have attracted a 
lot of attention. Some previous studies have evaluated 
follow-up RT-PCR results for SARS-CoV-2 among the 
patients who were recovered from COVID-19.9,14,15

We determined the proportion of COVID-19 patients 
with persistent positivity of the RT-PCR test in our 
study. In this study, we estimated the time duration for 
positive patients with COVID-19 to clear SARS-CoV-2 
RNA virus shedding. 

In the group of repeat positive cases, our study has 
shown that 9.5% (n=9) had repeat positive RT-PCR 
results for SARS-CoV-2 after the first negative result 

with a mean duration of repeat positive was 49 
days (range 47-60 days). Several studies reported 
re-detectable positive cases after discharge.9,14 One 
retrospective study in Wuhan, China also reported 
7.4% (8/108) were repeat positive.5 Further, a repeat 
positive case was reported in a 62 years old Japanese 
man. He had twice positive and negative test results 
over 48 days of hospitalization.16 These findings 
confirmed that a certain proportion of patients may 
still experience conversion and prolonged RT-PCR 
positivity regardless of any symptoms. 

The reason for the recurrence of SARS-CoV-2 RNA 
positivity remains controversial. RT-PCR has been 
widely employed in diagnosing viral infections and has 
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yielded few false-positive results.17 We hypothesized 
that the reason for repeat RT-PCR positive cases might 
be due to the detection of viral gene fragments without 
active viral replication or residual “dead” viruses. Also, 
based on previous studies, positivity may be associated 
with underlying diseases, clinical status, host immune 
function, sampling, processing and detection.5,9,18,19 
Furthermore, the observed false-negative results have 
been associated with the quality of the kit as the lower 
limit of detection (LOD) of commercial RT-PCR kits is 
relatively high.14

In the study, we found a mean duration of 20 days 
with a range of 7-60 days to achieve a negative RT-PCR 
result. Hence, the results evidenced that most patients 
tested positive for more than 2 weeks to achieve the 
first negative results in an agreement with Carmo A. et 
al.11 About 35% of patients achieved negative results in 
8-14 days and about 30% required 15-21 days. These 
results may suggest that in a situation of lack of testing 
resources, the patient might be re-tested only after the 
20th day from the first positive test. As many other 
investigations also suggest for this.6,11,20–23

In the present study, the majority of enrolled cases 
were asymptomatic except 7 cases who had mild 
symptoms. There was not any mortality case found 
during this study period. Only 2 cases required oxygen, 
one pregnant lady with heart disease and another with 
age over 60 years. And also, there was no requirement 
of using a ventilator in this group of the study 
population. Our findings suggest that asymptomatic 
COVID-19 positive individuals can remain SARS-CoV-2 
RT-PCR positive for a prolonged period of time. As the 
COVID-19 positive cases were asymptomatic, further 

laboratory tests or radiological investigation was not 
done.

Male patients were positive for a longer duration. It 
is difficult to compare and explain. Nevertheless, this 
could be due to the larger number of male patients 
and possibly other characteristics such as smoking, 
comorbid conditions which was out of the scope of 
this study. 

The study had some limitations. This is a single-
centered study with a small size of positive COVID-19 
patients. We were unable to find out the risk factors 
associated with positive patients as most of the cases 
were asymptomatic. Also, we were not able to perform 
viral culture which is the gold standard for viral 
detection with infectivity.

CONCLUSIONS

This study concludes that there might be a prolonged 
period of persistence of SARS-CoV-2 RNA among 
patients with COVID-19. The majority of the patients 
were RT-PCR test positive for 8-14 days, and some 
were positive till 60-70 days among repeat positive 
cases.

ACKNOWLEDGMENTS

The authors would like to acknowledge all the 
participants in the study. The authors also thank 
the hospital and laboratory staff of KAHS-Teaching 
Hospital, Jumla, Nepal.

Conflict of Interest: None.

Maharjan et al. Persistent Positivity of Reverse Transcriptase-Polymerase Chain Reaction Test among Patients with COVID-19...

REFERENCES
1. Shu HM, He S, Sun Y, Lin CQ, Lu YF, Liu J, et al. Factors 

Influencing Viral Clearance in Mild COVID-19 and Clinical 
Characteristics of Asymptomatic Patients. Biomed Res Int. 
2021 Feb 26;2021:5909612. [PubMed | Full Text | DOI]

2. Nepal R, Sapkota K, Gurung S, Paudel P, Neupane P, Sah 
KK. Recurrent Positivity of SARS-CoV-2 RNA in a Clinically 
Recovered COVID-19 Patient with End-stage Renal 
Disease: A Case Report. JNMA J Nepal Med Assoc. 2020 
Nov;58(231):918–22. [Full Text | DOI]

3. Saurabh S, Kumar R, Gupta MK, Bhardwaj P, Nag VL, Garg 
MK, et al. Prolonged persistence of SARS-CoV-2 in the upper 
respiratory tract of asymptomatic infected individuals. QJM. 
2020 Aug 1;113(8):556-60. [PubMed | Full Text | DOI]

4. Li W, Su YY, Zhi SS, Huang J, Zhuang CL, Bai WZ, et al. 
Virus shedding dynamics in asymptomatic and mildly 
symptomatic patients infected with SARS-CoV-2. Clin 
Microbiol Infect. 2020 Nov;26(11):1556.e1-6. [PubMed | Full 
Text | DOI] 

5. Cao S, Wu A, Li J, Li Y, Xia M, Wu J. Recurrent recurrence of 
positive SARS-CoV-2 RNA in a COVID-19 patient. 2020;1–6. 
[Full Text | DOI]

6. Corcorran MA, Olin S, Rani G, Nasenbeny K, 
Constantino-Shor C, Holmes C, et al. Prolonged persistence 
of PCR-detectable virus during an outbreak of SARS-CoV-2 
in an inpatient geriatric psychiatry unit in King County, 
Washington. Am J Infect Control. 2021 Mar;49(3):293-8. 
[PubMed | Full Text | DOI]

7. Kim SM, Hwang YJ, Kwak Y. Prolonged SARS-CoV-2 
detection and reversed RT-PCR results in mild or 
asymptomatic patients. Infect Dis (Lond). 2021 Jan;53(1):31-7. 
[PubMed | Full Text | DOI]

8. Tiwari L, Gupta P, Singh CM, Singh PK. Persistent positivity 
of SARS-CoV-2 nucleic acid in asymptomatic healthcare 
worker: infective virion or inactive nucleic acid? BMJ Case 
Rep. 2021 Mar 3;14(3):e241087. [PubMed | Full Text | DOI]

https://pubmed.ncbi.nlm.nih.gov/33728332/
https://www.hindawi.com/journals/bmri/2021/5909612/
https://doi.org/10.1155/2021/5909612
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7775023/
https://doi.org/10.31729/jnma.5249
https://pubmed.ncbi.nlm.nih.gov/32609360/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7337859/
https://doi.org/10.1093/qjmed/hcaa212
https://pubmed.ncbi.nlm.nih.gov/32653662/
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(20)30410-9/fulltext
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(20)30410-9/fulltext
https://doi.org/10.1016/j.cmi.2020.07.008.
https://www.researchsquare.com/article/rs-23197/v2
https://doi.org/10.21203/rs.3.rs-23197/v2
https://pubmed.ncbi.nlm.nih.gov/32827597/
https://www.ajicjournal.org/article/S0196-6553(20)30806-3/fulltext
https://doi.org/10.1016/j.ajic.2020.08.025
https://pubmed.ncbi.nlm.nih.gov/32935628/
https://www.tandfonline.com/doi/full/10.1080/23744235.2020.1820076
https://doi.org/10.1080/23744235.2020.1820076
https://pubmed.ncbi.nlm.nih.gov/33658220/
https://casereports.bmj.com/lookup/pmidlookup?view=long&pmid=33658220
https://doi.org/10.1136/bcr-2020-241087.


JNMA I VOL 59 I ISSUE 243 I November 20211140
Free Full Text Articles are Available at www.jnma.com.np

9. Lan L, Xu D, Ye G, Xia C, Wang S, Li Y, et al. Positive RT-PCR 
Test Results in Patients Recovered From COVID-19. JAMA. 
2020 Apr 21;323(15):1502-3. [PubMed | Full Text | DOI] 

10. Danzetta ML, Amato L, Cito F, Di Giuseppe A, Morelli 
D, Savini G, et al. SARS-CoV-2 RNA Persistence in 
Naso-Pharyngeal Swabs. Microorganisms. 2020 Jul 
26;8(8):1124. [PubMed | Full Text | DOI]

11. Carmo A, Pereira-Vaz J, Mota V, Mendes A, Morais C, da 
Silva AC, et al. Clearance and persistence of SARS-CoV-2 
RNA in patients with COVID-19. J Med Virol. 2020 
Oct;92(10):2227-31. [PubMed | Full Text | DOI] 

12. World Health Organization. Laboratory testing for 
coronavirus disease (COVID-19) in suspected human cases: 
interim guidance [Internet]. World Health Organization. 
Geneva: Switzerland; 2020 [cited 2021 Jul 31]. Available 
from: https://apps.who.int/iris/handle/10665/334254. 
[Full Text]

13. Government of Nepal Ministry of Health and Population, 
Department of Health Services NPHL. Interim Guidelines 
for SARS-CoV-2 PCR laboratories in National Public Health 
Laboratory Network, Nepal [Internet]. Kathmandu: Nepal; 
2020 [cited 2021 Jul 31]. Available from: https://nphl.gov.
np/covid19/wp-content/uploads/2021/01/7th-Jan-In-
ter im-Guidel ines- for-SARS-CoV-2-PCR-laborato-
ries-in-National-Public-Health-Laboratory-Network-Ne-
pal-VERSION-2.pdf. [Full Text]

14. An J, Liao X, Xiao T, Qian S, Yuan J, Ye H, et al. Clinical 
characteristics of recovered COVID-19 patients with 
re-detectable positive RNA test. Ann Transl Med. 2020 
Sep;8(17):1084. [PubMed | Full Text | DOI]

15. Ye G, Pan Z, Pan Y, Deng Q, Chen L, Li J, et al. Clinical 
characteristics of severe acute respiratory syndrome 
coronavirus 2 reactivation. J Infect. 2020 May;80(5):e14-e17. 
[PubMed | Full Text | DOI] 

16. Kanamoto M, Tobe M, Takazawa T, Saito S. COVID-19 with 
repeated positive test results for SARS-CoV-2 by PCR and 
then negative test results twice during intensive care: a case 
report. J Med Case Rep. 2020 Oct 7;14(1):191. [PubMed | Full 
Text | DOI]

17. Corman VM, Landt O, Kaiser M, Molenkamp R, Meijer 
A, Chu DK, et al. Detection of 2019 novel coronavirus 
(2019-nCoV) by real-time RT-PCR. Euro Surveill. 2020 
Jan;25(3):2000045. [PubMed | Full Text |DOI]

18. Xiao AT, Tong YX, Zhang S. False negative of RT-PCR and 
prolonged nucleic acid conversion in COVID-19: Rather than 
recurrence. J Med Virol. 2020 Oct;92(10):1755-6. [PubMed | 
Full Text | DOI]

19. Qin C, Zhou L, Hu Z, Zhang S, Yang S, Tao Y, et al. 
Dysregulation of Immune Response in Patients With 
Coronavirus 2019 (COVID-19) in Wuhan, China. Clin Infect 
Dis. 2020 Jul 28;71(15):762-8. [PubMed | Full Text | DOI]

20. Du X, Yu X, Li Q, Li X, Qin T, Luo Q, et al. Duration for 
carrying SARS-CoV-2 in COVID-19 patients. J Infect. 2020 
Jul;81(1):e78-e79. [PubMed | Full Text | DOI]

21. Gombar S, Chang M, Hogan CA, Zehnder J, Boyd S, 
Pinsky BA, et al. Persistent detection of SARS-CoV-2 RNA 
in patients and healthcare workers with COVID-19. J Clin 
Virol. 2020 Aug;129:104477. [PubMed | Full Text | DOI]

22. Xu K, Chen Y, Yuan J, Yi P, Ding C, Wu W, et al. Factors 
Associated with Prolonged Viral RNA Shedding in Patients 
with Coronavirus Disease 2019 (COVID-19). Clin Infect Dis. 
2020 Jul 28;71(15):799-806. [PubMed | Full Text | DOI]

23. Uechi T, Nakamura S, Takeshita R, Morino K, Mizuno 
R, Nakagawa Y, et al. Persistence of positive severe acute 
respiratory syndrome coronavirus-2 reverse transcription-
polymerase chain reaction test result for 24 days in a 
hospitalized asymptomatic carrier. Acute Med Surg. 2020 
Jun 10;7(1):e525. [PubMed | Full Text | DOI]

Maharjan et al. Persistent Positivity of Reverse Transcriptase-Polymerase Chain Reaction Test among Patients with COVID-19...

© The Author(s) 2018. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article 
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the 
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this 
license, visit http://creativecommons.org/licenses/by/4.0/

https://pubmed.ncbi.nlm.nih.gov/32105304/
https://jamanetwork.com/journals/jama/fullarticle/2762452
https://doi.org/10.1001/jama.2020.2783
https://pubmed.ncbi.nlm.nih.gov/32722621/
https://www.mdpi.com/2076-2607/9/6/1264
https://doi.org/10.3390/microorganisms9061264
https://pubmed.ncbi.nlm.nih.gov/32484958/
https://onlinelibrary.wiley.com/doi/10.1002/jmv.26103
https://doi.org/10.1002/jmv.26103
https://apps.who.int/iris/bitstream/handle/10665/331501/WHO-COVID-19-laboratory-2020.5-eng.pdf?sequence=1&isAllowed=y
https://nphl.gov.np/covid19/wp-content/uploads/2021/01/7th-Jan-Interim-Guidelines-for-SARS-CoV-2-PCR-laboratories-in-National-Public-Health-Laboratory-Network-Nepal-VERSION-2.pdf
https://pubmed.ncbi.nlm.nih.gov/33145303/
https://atm.amegroups.com/article/view/51471/html
https://doi.org/10.21037/atm-20-5602
https://pubmed.ncbi.nlm.nih.gov/32171867/
https://linkinghub.elsevier.com/retrieve/pii/S0163-4453(20)30114-6
https://doi.org/10.1016/j.jinf.2020.03.001
https://pubmed.ncbi.nlm.nih.gov/33028403/
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-020-02534-2
https://jmedicalcasereports.biomedcentral.com/articles/10.1186/s13256-020-02534-2
https://doi.org/10.1186/s13256-020-02534-2
https://pubmed.ncbi.nlm.nih.gov/31992387/
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.3.2000045
https://doi.org/10.2807/1560-7917.ES.2020.25.3.2000045.
https://pubmed.ncbi.nlm.nih.gov/32270882/
https://onlinelibrary.wiley.com/doi/10.1002/jmv.25855
https://doi.org/10.1002/jmv.25855
https://pubmed.ncbi.nlm.nih.gov/32161940/
https://academic.oup.com/cid/article/71/15/762/5803306
https://doi.org/10.1093/cid/ciaa248
https://pubmed.ncbi.nlm.nih.gov/32283161/
https://www.journalofinfection.com/article/S0163-4453(20)30174-2/fulltext
https://doi.org/10.1016/j.jinf.2020.03.053.
https://pubmed.ncbi.nlm.nih.gov/32505778/
https://www.sciencedirect.com/science/article/pii/S1386653220302195?via%3Dihub
https://doi.org/10.1016/j.jcv.2020.104477
https://pubmed.ncbi.nlm.nih.gov/32271376/
https://academic.oup.com/cid/article/71/15/799/5818308
https://doi.org/10.1093/cid/ciaa351
https://pubmed.ncbi.nlm.nih.gov/32528710/
https://onlinelibrary.wiley.com/doi/10.1002/ams2.525
https://doi.org/10.1002/ams2.525.

	_heading=h.gjdgxs
	_heading=h.2oo58k1tsvuf
	_heading=h.gjdgxs
	_GoBack
	_heading=h.gjdgxs
	_heading=h.hmeifdheynt5
	_GoBack
	_2et92p0
	_heading=h.gjdgxs
	_GoBack
	_GoBack
	_heading=h.gjdgxs
	_GoBack
	_heading=h.3znysh7
	_heading=h.2et92p0
	_heading=h.tyjcwt
	_heading=h.3dy6vkm
	_heading=h.1t3h5sf
	_heading=h.4d34og8
	_heading=h.2s8eyo1
	_heading=h.17dp8vu
	_heading=h.3rdcrjn
	_heading=h.26in1rg
	_heading=h.lnxbz9
	_heading=h.35nkun2
	_heading=h.4i7ojhp
	_heading=h.2xcytpi
	_heading=h.3whwml4
	_heading=h.2bn6wsx
	_heading=h.qsh70q
	_GoBack
	_heading=h.gjdgxs
	_GoBack
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.tyjcwt
	_heading=h.42rt2187nmzo
	_heading=h.2et92p0
	_heading=h.1fob9te
	_heading=h.30j0zll
	_GoBack
	_heading=h.gjdgxs
	_heading=h.ne0p7g5w1xp
	_heading=h.4d34og8
	_heading=h.2et92p0
	_GoBack
	_gjdgxs
	_30j0zll
	_heading=h.1fob9te
	_GoBack
	_gjdgxs
	_30j0zll
	_1fob9te
	_3znysh7
	_GoBack
	_Hlk81816213
	_Hlk81745497

