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REPORTS OF SARS-CoV-2 REINFECTION:
TIME FROM 1ST TO 2ND COVID-19 EPISODES

 48 days (by RT-PCR, less by symptom onset), healthy (Tillett RL.  Lancet ID 2020)
 51 days, healthy (Larson D, et al.  CID)
 59 days, Waldenstrom’s macroglobulinemia (Mulder M, et al CID)
 72 days, (Prado-Vivar B, et al.  Preprint)
 93 days, (van Elslande J, et al.  CID)
 109 days, HCP (Gupta V, et al.  CID)
 111 days, HCP (Gupta V, et al. CID)
 140 days, (Goldman, preprint)
 142 days, immunocompetent (To KK, et al.  CID)

Dates may vary between papers based on whether they represented times of SARS-CoV-2 test positivity or date 
of symptom onset



IMMUNOLOGIC RESPONSE AFTER VIRAL RECHALLENGE

Kim AY, Gandhi RT.  Clin Infect Dis 2020



EARLY REINFECTION WITH SARS-CoV-2:
2ND EPISODE MORE SEVERE THAN 1ST EPISODE

 Demographics:  25 year old male, healthy, US
 First episode: Initial symptoms included sore throat, 

cough, headache, nausea and vomiting; symptoms 
completely resolved

 Second episode: Outpatient visit for subjective fever, 
headache, dizziness, cough, nausea, and diarrhea; 5 
days later admitted with SOB and hypoxia; CxR = 
pneumonia; developed myalgias, cough and SOB

 Viral genomic sequencing suggested re-infection

Tillet R, et al.  Lancet ID 2020;12 Oct.



EARLY REINFECTION WITH SARS-CoV-2:
2ND EPISODE MORE SEVERE THAN 1ST EPISODE

 Demographics: 42 year old male, healthy HCP, US
 First episode:  Presented with cough, subjective fever, and 

myalgias following workplace exposure; symptoms resolved 
by day 10

 Second episode: Presented with fever, cough, SOB, GI 
symptoms after household exposure; abn CxR with O2 sat of 
92-94%

 Partial genome sequencing suggested new SARS-CoV-2 
infection

Larson D, et al.  Clin Infect Dis 2020.



SARS-Cov-2 REINFECTION IN AN 
IMMUNOCOMPROMISED PERSON

 Demographics: 89 year old women with Waldenstrom’s macroglobulemia treated with B-cell depleting therapy, Holland
 First episode:  Presented with fever and severe cough; hospitalized for 5 days, discharged asymptomatic
 Second episode:  2 days after new chemotherapy therapy and 59 days after onset of first COVID-19 episode, patient 

developed fever, cough and dyspnea; O2 sat was 90%; at days 4 and 6, serum tested positive for COVID-19 antibodies; 
deteriorated on day 8 and died 2 weeks later

 Reinfection demonstrated by SARS-CoV-2-specific multiplex qPCR and nonopore sequencing

Mulder M, Reinfection of SARS-CoV-2 in an immunocompromised patient: a case report. Clin Infect Dis. 2020 Oct 9:ciaa1538



ASYMPTOMATIC REINFECTION IN TWO HCP
 Demographics:  25 year old male and 28 year old female, HCP, India
 First episodes:  Both were asymptomatic (but hospitalized per institutional policy); tested negative (8 and 10 days) after initial tests 
 Second episodes:  Both were asymptomatic; both had a higher viral load on the second episode (Pt 1, Ct values of 36 and 16.6; Pt

2, Ct values of 28.16 and 16.92)
 Reinfection demonstrated by WGS

Gupta V, et al.  SARS-CoV-2. Clin Infect Dis. 2020 Sep 23:ciaa1451.



REINFECTION WITH SARS-CoV-2

 Goal:  Assess SARS-CoV-2 RNA duration
 Results

 11,622 patients tested; 643 positive test (5.5%); 176 had at 
least 2 positive samples – shedding duration=12.1 days (6.4, 
24.7) (1A)

 Shedding <59 days in 95% and >75 days in only two patients
 Re-positivity in 43 patients (1B)
 Pt 139, 60-69 year old, nursing home, not immuno-

compromised
 1st episode: Pneumonia, hospitalized
 2nd episode: 2 weeks of cough and weakness, 

hospitalized, treated with Remdesivir plus steroids
 Sequencing suggested reinfection

Goldman JD, et at.  Preprint  



SARS-CoV-2 REINFECTION

 Demographics:  33-year old male residing in Hong Kong
 Initial episode:  Presented with cough, sputum, sore 

throat, headache and fever for 3 days – diagnosis 
confirmed by RT-PCR 
 At discharge, symptom free
 Subsequently had 2 negative COVID tests
 Antibodies10 days after sx onset were negative

 Second episode:  Tested positive at airport after 
returning from Spain
 Hospitalized but remained asymptomatic
 Initial antibodies negative

 WGS sequencing confirmed re-infection

To KK, et al.  Clin Infect Dis. 2020 Aug 25:ciaa1275.



SUMMARY OF SELECTED CASES
OF COVID-19 REINFECTION

Iwasaki A.  Lancet ID 2020



REINFECTION BASED ON RECURRENT SARS-CoV-2 
POSITIVE TEST:  EXAMPLE OF PUBLISHED REPORTS

 Definition of reinfection: 1) Initial SARS-CoV-2 PCR 
confirmed COVID-19 illness; 2) Followed by clinical 
recovery with at least 1 negative SARS-CoV-2 result; 3) 
Followed by confirmed SARS-CoV-2 positive result 
(with or without symptoms) at least 28 days after 
previous SARS-CoV-2 PCR result

 6 patients met study criteria; 
 2nd episode 38-84 days later (median, 56 days)
 Three symptomatic and three asymptomatic
 Comment:  This is one of many reports of reinfection in 

based on repeat positive SARS-CoV-2 tests without 
genome analysis of strains

Tomassini S, et al.  J Infect 2020;19 Aug;13:39



CONCLUSIONS

 Possible reasons for re-positive SARS-CoV-2 tests
 Inadequate sampling technique
 Assay limitations with the Ct result hovering at the limit of detection
 Prolonged shedding, potentially combined with either of the former
 Reinfection

 Demonstration of re-infection based on sequencing initial and subsequent viral isolates
 Illness severity of 2nd episode have ranged from none (asymptomatic) to more severe than 1st episode
 Current reports likely only the tip of the iceberg – likely many more will appear shortly

 Difficult to detect asymptomatic reinfection (would only be detected via routine community testing or at an airport)
 However, given the millions of COVID-19 cases, re-infection appear to be rare
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