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Abstract 
 
 In view of preparing ourselves for the possible rise of Corona Virus 
Disease (COVID-19) cases, we have proposed a hypothetical model of 
disease course in COVID-19 patients admitted in Patan Hospital and the 
exit plan based on available evidences. This will give us a scientific basis 
of planning discharge of our future cases. According to it, patients are 
subjected to repeat Polymerase chain reaction (PCR) on day 20 of illness 
onset and then every 4 days till negative result. Patients with two 
negative PCR test repeated 24 hours apart are discharged and advised for 
14 days’ home quarantine. 
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The corona virus disease (COVID-19) has 
progressed to a global pandemic with 
significant morbidity and mortality. Nepal has 
also reported COVID-19 cases. Patan Hospital 
(PH), a teaching hospital of Patan Hospital, 
Patan Academy of Health Sciences (PAHS), 
located in Lalitpur district, Kathmandu. It has 
been allocated for management of COVID-19 
patients by ministry of health and population 
of government of Nepal. Looking at the trend 
of cases throughout the world, we believe 
Nepal wouldn’t be an exception and cases are 
likely to rise. So, in view of preparing 
ourselves for the possible rise, we propose a 
hypothetical model of disease course in our 
COVID-19 patients and the exit plan 

(discharge) based on this which will help in 
managing future cases. 
 

Cases at Patan Hospital- As a part of 
screening, three patients who had together 
travelled back to Kathmandu were tested 
positive by rapid diagnostic test (RDT). They 
had returned to Nepal 28 days back and were 
asymptomatic at the time of testing. 
Polymerase Chain Reaction (PCR) was done, 
two tested positive (case 2 and case 3). They 
are asymptomatic and are being managed in 
COVID-19 ward. Patient with negative PCR 
(case 1) was discharged and advised for 14 
days home quarantine. Rest two patients 
tested negative after six days. 

 

Table 1. Hypothetical model of the disease course of three COVID-19 patients managed at Patan Hospital 
 
 

Day Case 1 Case 2 Case 3 
1 Incubation period (IP) – D1 – Return to Nepal Return to Nepal Return to Nepal 
2 IP    
3 IP   
4 IP   
5 IP – D5   
6 Viral shedding (VS) – D1 IP – D1 IP – D1 
7 VS – IgM  IP  IP  
8 VS  - IgM  IP  IP  
9 VS - IgM IP  IP  
10 VS –  IgM IP – D5 IP – D5 
11 VS – IgM VS – D1 VS – D1 
12 VS–  IgM VS – IgM  VS – IgM  
13 VS –  IgM VS  - IgM  VS  - IgM  
14 VS –  IgM IgG VS – IgM VS – IgM 
15 VS –  IgM IgG VS –  IgM VS –  IgM 
16 VS –  IgM IgG VS – IgM VS – IgM 
17 VS – IgM IgG VS–  IgM VS–  IgM 
18 VS–  IgM IgG VS –  IgM VS –  IgM 
19 VS –  IgM IgG VS –  IgM IgG VS –  IgM IgG 
20 VS –  IgM IgG VS –  IgM IgG VS –  IgM IgG 
21 VS -  IgG VS –  IgM IgG VS –  IgM IgG 
22 VS – IgG VS – IgM IgG VS – IgM IgG 
23 VS-  IgG VS–  IgM IgG VS–  IgM IgG 
24 VS –  IgG VS –  IgM IgG VS –  IgM IgG 
24 VS – D20 IgG VS –  IgM IgG VS –  IgM IgG 
26 VS –  IgG VS -  IgG VS -  IgG 
27 VS –  IgG VS – IgG VS – IgG 
28 VS –  IgG VS-  IgG VS-  IgG 
29 Negative - D24 IgG VS –  IgG VS –  IgG 
30  VS – D20 IgG VS – D20 IgG 
31  VS –  IgG VS –  IgG 
32  VS –  IgG VS –  IgG 
33  VS –  IgG VS –  IgG 
34  VS – D24 IgG VS – D24 IgG 
35  Negative - D25 IgG Negative - D25 IgG 



 
 

60 
 

Abhishek Tiwary: Disease course and exit plan COVID-19 

 

Journal of Patan Academy of Health Sciences. 2020Apr;7(1):58-61. 

 

COVID-19 incubation period and viral load- In 
order to propose a hypothetical model of the 
disease course, we need to know about the 
incubation period and duration of viral 
shedding of SARS-CoV-2. As per the available 
evidence on COVID-19, median incubation 
period is 5.1 days (95% CI, 4.5 to 5.8 days), 
and 97.5% of those who develops symptoms 
within 11.5 days (CI, 8.2 to 15.6 days) of 
infection.1 However, the incubation period 
has been reported up to 24 days.2 Five 
percentage of patients are asymptomatic and 
more than 80% have mild disease.3 Viral loads 
are relatively less in asymptomatic patients.4 
Mild cases has been reported to have an early 
viral clearance, with 90% of these patients 
testing negative on PCR by day 10 post-onset 
whereas severe cases tested positive beyond 
10 days.5 The median duration of viral 
shedding as reported in a study was 20 days 
(IQR 17.0–24.0) from illness onset in survivors 
and longest duration was 37 days. The virus 
was detected until death in non-survivors.6 
The IgM antibody appears by day 7 and 
disappears by day 21 whereas IgG appears by 
day 14 and persists thereafter.7 
 
Hypothetical model- Taking the upper limit of 
all values i.e. incubation period of 5.8 days, 
viral shedding of 24 days, appearance of IgM 
antibody by day 7 clearance by day 21 and 
appearance of IgG antibody by day 14, a 
model of the disease course in our three cases 
is shown in Table 1. On the day when PCR was 
done, case 1 had undetectable viral load 
whereas IgG was present which resulted in 
antibody test positive but PCR negative. Case 
2 and case 3 would have detectable viral load 
and IgG resulting in positive antibody and PCR 
test. So, if case 1 is PCR negative on day 1, 
then case 2 and case 3 would be PCR negative 
after 6 days. For discharge, PCR must be 
negative twice from samples collected at least 
24 hours apart.8 There is a possibility of re-
infection after discharge but it is not clear 
whether a positive result is more a detection 
of the remained virus transferred from the 
lower respiratory tract to the throat or nose 
with coughs, rather than an indicator of the 
re-infection of the upper respiratory tract.9 

Exit Plan- Based on the model, the following 
exit plans were proposed for admitted cases: 
1. Once case is confirmed with PCR, it can be 

repeated on day 20 of illness onset and 
then every 4 days till first negative result 
whichever comes earlier. 

2. Test (PCR) may come positive till 5 to 6 
weeks. 

3. Once the first PCR is negative, it is 
repeated after 24 hours. 

4. If two PCRs repeated 24 hours apart are 
negative, patients can be discharged and 
advised for 14 days’ home quarantine and 
follow up on day 7 of home quarantine. 

5. On day 7 PCR is done to rule out re-
infection or residual disease if patient is 
symptomatic. 

6. If PCR is positive on day 7, patients are 
readmitted and if negative patients are 
advised to follow up on day 14. 

7. Patients who are asymptomatic on day 14 
are discharged from follow up. 

8. However, if patients have persistent or 
increased symptoms PCR is repeated on 
day 14. Discharge from follow up to be 
planned once symptom decreases. 

 
 
Acknowledgement 
 
We are thankful to the COVID-19 patients 
who were very co-operative in sharing 
information and trusted us in managing them. 
We would also like to thank department of 
internal medicine of PH, PAHS, for their 
encouragement and guidance. 
 
 
Conflict of Interest 
None 
 
 
Funding 
None 
 
 
Author contribution 
All authors contributed equally 
 
 
 



 
 

61 
 

Abhishek Tiwary: Disease course and exit plan COVID-19 

 

Journal of Patan Academy of Health Sciences. 2020Apr;7(1):58-61. 

 

Reference 

1. Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng Q, 
Meredith HR, Azman AS, Reich NG, Lessler J. 
The incubation period of coronavirus disease 
2019 (COVID-19) from publicly reported 
confirmed cases: estimation and application. 
Ann Intern Med. 2020. [Epub ahead of print] 
DOI PubMed GoogleScholar 

2. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, 
et al. Clinical characteristics of 2019 novel 
coronavirus infection in China. Medrxiv.org 
[internet]. 2019 Feb 9. DOI GoogleScholar PDF  

3. Tian S, Hu N, Lou J, Chen K, Kang X, Xiang Z, et 
al. Characteristics of COVID-19 infection in 
Beijing. J Infect. 2020;80(4):401-6. DOI 
PubMed GoogleScholar 

4. Heimdal I, Moe N, Krokstad S, Christensen A, 
Skanke LH, Nordbø SA, Døllner H. Human 
coronavirus in hospitalized children with 
respiratory tract infections: a 9-year 
population-based study from Norway. J infect 
Dis. 2019;219(8):1198-206. DOI PubMed 
GoogleScholar Weblink 

5. Liu Y, Yan LM, Wan L, Xiang TX, Le A, Liu JM, 
Peiris M, Poon LL, Zhang W. Viral dynamics in 

mild and severe cases of COVID-19. Lancet 
Infect Dis. 2020. [Epub ahead of print] DOI 
PubMed GoogleScholar 

6. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, Xiang J, 
Wang Y, Song B, et al. Clinical course and risk 
factors for mortality of adult inpatients with 
COVID-19 in Wuhan, China: a retrospective 
cohort study. Lancet. 2020;395(10229):1054-
62. DOI PubMed GoogleScholar PDF 

7. Diazyme. Why do we need antibody tests for 
COVID-19 and how to interpret test results. 
Diazyme.com [internet]. 2020; Why antibody 
tests. Weblink 

8. Ecdc.europa.eu. Novel coronavirus (SARS-CoV-
2): Discharge criteria for confirmed COVID-19 
cases – When is it safe to discharge COVID-19 
cases from the hospital or end home 
isolation? [internet]. 2020. ECDC Technical 
Report. PDF  

9. Wang M, Tao J, Hu Z, Liu J, Pang P, Fu G, Qian 
A, Chen S, Lin L, Cao G, Sun H, Yang Y. Positive 
RT-PCR test results in discharged COVID-19 
patients: re-infection or residual? DOI 
GoogleScholar Weblink

 

https://doi.org/10.7326/M20-0504
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7081172/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Incubation+Period+of+Coronavirus+Disease+2019+%28COVID-19%29+From+Publicly+Reported+Confirmed+Cases%3A+Estimation+and+Application&btnG=
https://doi.org/10.1101/2020.02.06.20020974
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Clinical+characteristics+of+2019+novel+coronavirus+infection+in+China&btnG=
https://www.medrxiv.org/content/10.1101/2020.02.06.20020974v1.full.pdf
https://doi.org/10.1016/j.jinf.2020.02.018
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7102527/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Characteristics+of+COVID-19+infection+in+Beijing&btnG=
https://doi.org/10.1093/infdis/jiy646
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7107437/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Human+Coronavirus+in+Hospitalized+Children+With+Respiratory+Tract+Infections%3A+A+9-Year+Population-Based+Study+From+Norway&btnG=
https://academic.oup.com/jid/article/219/8/1198/5168836
https://doi.org/10.1016/S1473-3099(20)30232-2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7158902/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Viral+dynamics+in+mild+and+severe+cases+of+COVID-19&btnG=
https://doi.org/10.1016/S0140-6736(20)30566-3
https://www.ncbi.nlm.nih.gov/pubmed/?term=32171076
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Clinical+course+and+risk+factors+for+mortality+of+adult+inpatients+with+COVID-19+in+Wuhan%2C+China%3A+a+retrospective+cohort+study+Fei+Zhou&btnG=
https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(20)30566-3.pdf
http://www.diazyme.com/covid-19-antibody-tests
https://www.ecdc.europa.eu/sites/default/files/documents/COVID-19-Discharge-criteria.pdf
https://dx.doi.org/10.21203/rs.3.rs-18042/v1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Positive+RT-PCR+Test+Results+in+Discharged+COVID-19+Patients%3A+Reinfection+or+Residual%3F+jiejie+tao%2C+Zhishan+Hu%2C+Jinjin+Liu%2C+Peipei+Pang%2C+Gangze+Fu%2C+Andan+Qian%2C+Shuangli+Chen%2C+Liaoyi+L
https://europepmc.org/article/ppr/ppr122569

