Position Paper 9: Guidance on Admission and Discharge of Individuals with SARS-CoV-2 Infection
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Purpose of memo: To inform discussion on admission and discharge of individuals with SARS-CoV-2 infection

Summary: Although there is data of prolonged detection of viral RNA using PCR, new evidence does not support continued transmission in recovered patients. Patients are most infectious in the two days prior to the onset of symptoms and declines over 7-10 days after they become symptomatic with no evidence of continuing transmission. 
· Viral RNA is detected (by qRT-PCR) in multiple organs including the respiratory, gastrointestinal, and urinary[endnoteRef:1] [1:  Sun J, Zhu A, Li H, et al. Isolation of infectious SARS-CoV-2 from urine of a COVID-19 patient. Emerg Microbes Infect. 2020;9(1):991-993] 

· Viral RNA detection, is highest early in the illness[endnoteRef:2], can initiate 1–2 days prior to onset of symptoms and persist for several weeks[endnoteRef:3], which can range between 8 and 37 days, median duration of 20 days (IQR: 17-24) after admission to hospital3. This pattern is supported by quantitative on viral load levels (cycle threshold value or Ct) [2:  Zou L, Ruan F, Huang M, et al. SARS-CoV-2 Viral Load in Upper Respiratory Specimens of Infected Patients. The New England journal of medicine. 2020;382(12):1177-1179]  [3:  Chan KH, Poon LL, Cheng VC, et al. Detection of SARS coronavirus in patients with suspected SARS. Emerg Infect Dis. 2004;10(2):294-299] 

· PCR does not distinguish between infectious virus and non-infectious nucleic acid which causes a positive PCR.[endnoteRef:4] [endnoteRef:5] [endnoteRef:6] Viral RNA can persist over long periods in bodily fluids which does not prove a person is still infectious [possible exception in severely immunocompromised]. The viability of viral RNA is yet to be been proven by viral culture. [4:  Atkinson B, Petersen E. SARS-CoV-2 shedding and infectivity. Lancet. 2020;395(10233):1339-1340]  [5:  Hoehl S, Rabenau H, Berger A, Kortenbusch M, Cinatl J, Bojkova D, et al. Evidence of SARS-CoV-2 infection in returning travelers from Wuhan, China. New England Journal of Medicine. 2020]  [6:  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. New England Journal of Medicine. 2020;382(10):970-1.] 

· Data from Singapore demonstrates that viral RNA detected beyond 10 days is no longer infectious as no viable virus is grown by viral culture.[endnoteRef:7] Investigation of the so-called “re-infection cases” who became PCR positive after discharge has shown no evidence of transmission to contacts and no detection of the viral replication through viral cultures.[endnoteRef:8] This is consistent with data from China.[endnoteRef:9] Further details in Appendix 2. [7:  https://www.ams.edu.sg/view-pdf.aspx?file=media%5c5556_fi_331.pdf&ofile=Period+of+Infectivity+Position+Statement+(final)+23-5-20+(logos).pdf]  [8:  https://www.cdc.go.kr/board/board.es?mid=a30402000000&bid=0030]  [9:  Lan L, Xu D, Ye G, et al. Positive RT-PCR Test Results in Patients Recovered from COVID-19. JAMA - J Am Med Assoc 2020; 323:3–4. ] 

·  Importance of faecal viral shedding for transmission is not clear.[endnoteRef:10] [10:  Lo IL, Lio CF, Cheong HH, et al. Evaluation of SARS-CoV-2 RNA shedding in clinical specimens and clinical characteristics of 10 patients with COVID-19 in Macau. Int J Biol Sci. 2020;16(10):1698-1707] 

· The immune system can neutralise viruses by lysing the envelope or aggregating virus particles, preventing subsequent infection but not eliminating the nucleic acid,5 contributing to the detection of viral RNA by PCR in patients who are not infectious.

Summary: Criteria of admission of COVID-19 patients 
· In general, there are three approaches taken by countries: 1) hospital admission regardless of severity of illness; 2) hospital admission if clinically indicated and isolation of non-severely ill patients in dedicated facilities; and 3) hospital admission if clinically indication and home-isolation otherwise.
· While the WHO recommends that all laboratory confirmed cases be isolated and cared for in a health care facility,[endnoteRef:11] it allows mild cases to be isolated in non-traditional facilities or a home where this not possible. [11:  Who, 2002, interim guidance, Home care for patients with COVID-19 presenting with mild symptoms and management of their contacts?] 

· [bookmark: _Ref41042081]China required admission of all confirmed cases with new hospitals built. Japan also required admission of all cases initially but later relaxed their criteria by allowing mild and asymptomatic cases to be isolated in hotels at the discretion of local governments to cope with an increased number of patients.[endnoteRef:12] India require all mild cases to be admitted to COVID centres, make-shift facilities, set up in hostels, hotels, schools, stadiums, lodges etc. [12:  Chen S, Zhang Z, Yang J, et al. Fangcang shelter hospitals: a novel concept for responding to public health emergencies. Lancet. 2020;395(10232):1305-1314.] 

· Most countries for which information was obtained (UK, Canada, US, ECDC ,Kenya Philippines, South Africa) do not require hospital admission unless clinically indicated10.

Summary: Criteria of discharge of COVID-19 patients
· Despite of some differences in discharge criteria by countries, consensus exists to combine (1) the evidence for viral RNA clearance from the upper respiratory tract and (2) clinical resolution of symptoms. The criteria in a selection of countries is detailed in appendix 1. 

Recommendations
· Hospital admission should be based on clinical indication on a case-by-case assessment
· Mild cases should be isolated in non-health care facilities or at home and advised to strictly avoid all contact 
· Cessation of strict isolation or discharge from hospital care should be based: 
· For symptomatic patients: on clinical resolution of symptoms and a negative PCR test OR in the absence of a PCR test on resolution of fever and respiratory symptoms and after 14 days. 
· Asymptomatic: those without symptoms after 10 days of initially testing positive.
· All should be monitored until fully recovered and should continue with respiratory hygiene and social distancing. 


Appendix 1 – Discharge criteria for selected countries

	Country
	Discharge criteria 

	European Centre for Disease Control and Prevention[endnoteRef:13] [13:  ECDC, Technical report, 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?] 

	i. At least two negative upper respiratory tract samples collected at ≥ 24-hour intervals
ii. For symptomatic patients after the resolution of symptoms, samples should be collected at least seven days after the onset or after > 3 days without fever.
iii. For asymptomatic SARS-CoV-2-infected persons, the tests should be taken at a minimum of 14 days after the initial positive test
iv. For mild cases: if clinically appropriate, may be considered, provided that they are placed into home care or another type of community care

	UK
	
Patients can be discharged after:
i. Appropriate clinical assessment

	China[endnoteRef:14] [14:  Su JW, Wu WR, Lang GJ, Zhao H, Sheng JF. Transmission risk of patients with COVID-19 meeting discharge criteria should be interpreted with caution. J Zhejiang Univ Sci B. 2020;21(5):408-410] 

	i. Fever free for at least 3 days,
ii. Improvement of respiratory symptoms, 
iii. Twice negative RT-PCR test of respiratory specimens 24 hours apart
iv. Lung image showing significant improvement, 
v. No oxygen therapy and pulse oxygen saturation (SpO2) of >93%

	India [endnoteRef:15] [15:  https://www.mohfw.gov.in/pdf/FAQsonRevisedDischargePolicy.pdf] 

	For mild/very mild/pre-symptomatic cases
ii. Patient can be discharged after 10 days of symptom onset and no fever for 3 days
iii. No need for testing prior to discharge
iv. Patient will be advised to isolate himself/herself at home & self-monitor his/her health for further 7 days 
For moderate cases
i. Patient can be discharged (a) if asymptomatic for 3 days and (b) after 10 days of symptom onset
ii. No need for testing prior to discharge
iii. Patient will be advised to isolate himself/herself at home & self-monitor his/her health for further 7 days 
For severe cases 
i. Clinical recovery
ii. Patient tested negative once by RT-PCR (after resolution of symptoms)

	Japan
	i. Resolution of symptoms (afebrile ≥ 24 hours and improvement of respiratory symptoms
ii. Negative PCR tests in 2 samples at least 24 hours apart (Samples need to be taken 12.5 days after the admission in asymptomatic cases).
Note: Local governments can allow transfer of mild cases to dedicated hotels depending on the heath system capacity.

	Kenya
	i. If clinically indicated

	Singapore[endnoteRef:16] [16:  Jun-Yang Tay, Poh Lian Lim, Kalisvar Marimuthu, Sapna Pradip Sadarangani, Li Min Ling, Brenda Sze Peng Ang, Monica Chan, Yee-Sin Leo, Shawn Vasoo, De-isolating Coronavirus Disease 2019 Suspected Cases: A Continuing Challenge, Clinical Infectious Diseases, 179,] 


	i. Afebrile ≥ 24 hours
ii. 2 respiratory samples tested negative for SARS-CoV-2 by PCR in ≥ 24 hours
iii. Day of illness from onset ≥ 6 days
Or 
iv. Alternative aetiology found (e.g. influenza, bacteraemia) 
Or
v. Not a close contact of a COVID-19 case 
vi. Does not require in-patient care for other reasons

	South Africa[endnoteRef:17] [17:  http://www.health.gov.za/index.php/component/phocadownload/category/628] 

	i. If clinically indicated

	USA[endnoteRef:18] [18:  National Center for Immunization and Respiratory Diseases (NCIRD),Division of Viral Diseases] 

	i. Patients can be discharged from the healthcare facility whenever clinically indicated
*Note: decision to be taken on a case-by-case basis in consultation with clinicians and public health officials 













Appendix 2 – Microbiological evidence on duration of infectiousness



	Singapore [7]
	Multi-centre cohort of 73 COVID-19 patients, when the Ct value was 30 or higher (i.e. low viral load), no viable virus detected by culture and virus could not be isolated or cultured after day 11 of illness.

	Korea [8]
	no evidence was found that indicated infectivity of re-positive cases.
  - Of the 447 re-positive cases as of 15 May, epidemiological investigation was conducted on 285 cases and laboratory analysis on 108 cases. (*473 as of 18 May)
  - From monitoring of 790 contacts of the 285 re-positive cases, no case was found that was newly infected solely from contact with re-positive cases during re-positive period.
  - Virus isolation in cell culture of respiratory samples of 108 re-positive cases, all result was negative (i.e. virus not isolated).
  - Of the 23 re-positive cases from which the first and the second serum samples were obtained, 96% were positive for neutralizing antibodies

	Germany [[endnoteRef:19]] [19:  Wölfel R, Corman VM, Guggemos W, et al. Virological assessment of hospitalised patients with COVID-2019. Nature 2020
] 

	Wölfel et al presented some early viral culture data on a small cohort of hospitalised patients. viral shedding was very high in the first week of symptoms with active replication confirmed by viral replicative RNA intermediates (viral subgenomic messenger RNAs, sgRNA), which are only present in actively infected cells. In sputum, sgRNA declined over days 10 - 11, and in throat swabs, sgRNA was not detected after day 5. Infectious virus was cultured from throat and lung specimens in the first week of symptoms, but none after day 8 in spite of high viral loads detected by regular PCR.

	China [9]
	In the widely cited Chinese report, the four patients described all remained asymptomatic, with stable radiographic findings, and no-onward transmission was described. 

	Dutch [unpublished]
	van Kampen et al on infectiousness of 129 hospitalised patients who underwent parallel and serial sampling using RT-PCR, virus culture and neutralised antibody. ≤5% probability of culturable virus if ≥15 days since symptom onset (95% CI 13.4 – 17.2)
















The analysis in this paper is purely the work of the Nigeria COVID-19 evidence synthesis group* for use by the PTF. Unauthorized use or publication of this material without the permission of the PTF is prohibited.
* The Nigeria COVID-19 evidence synthesis group is chaired by Prof Ibrahim Abubakar, scientific and technical advisor to the PTF. 
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