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Accumulating evidence supports ending isolation and precautions for persons with COVID-19 using a symptom-based
strategy. This update Incorporates recent evidence to inform the duration of Isolation and precautions recommended to
prevent transmisston of SARS-CoV-2 to others, while limiting unnecessary prolonged Isolation and unnecessary use of
laboratory testing resources,

Key findings are summarized here.

1. Concentrations of SARS-CoV-2 RNA measured in upper respiratory specimens decline after onset of symptoms (CDC,
unpublished data, 2020; Midgley et al., 2020; Young et al., 2020; Zou et al,, 2020; Wolfel et al., 2020; van Kampen et al.,
2029),

2, The llkelihood of recaovering replication-compatent virus also declines after onset of symptoms. For patlents with miid to
moderate COVID-19, replication-competent virus has not been recovered after 10 days following symptom onset (CDC,
unpublished data, 2020; Wélfel et al., 2020; Arons et al., 2026; Bullard et al., 2020; Lu et al,, 2020; personal
communication with Young et al., 2020; Korea €DC, 2020). Recovery of repllcation-competent virus between 10 and 20
days after symptom onset has been documented In some persons with severe COVID-19 that, in some cases, was
complicated by immunocompromised state (van Kampen et al., 2020). However, in this serfes of patients, it was
estimated that 88% and 95% of their specimens no longer yletded replication-competent virus after 10 and 15 days,
respectively, following symptom onset.

3. Alarge contact tracing study demonstrated that high-risk household and hospital contacts did not develop infection if
their exposure to a case patient started 6 days or more after the case patlent’s lliness onset (Cheng et al,, 2020),

4. Although replication-competent virus was not isolated 3 weeks after symptom onset, recovered patients can continue t¢
have SARS-CoV-2 RNA detected in their upper respiratory specimens for up to 12 weeks (Korea CDC, 2020; Li et al., 2020;
Klao et al, 2020), Investigation of 285 “persistently posltive” persons, which included 126 persons who had developed
recurrent symptoms, found no secondary infections among 790 contacts attributable to contact with these case patients.
Efforts to isolate replication-competent virus from 188 of these case patients were unsuccessful {Korea CDC, 2020).

5. Specimens from patients who recovered from an initial COVID-19 illness and subsequentiy developed new symptoms
and retested positive by RT-PCR did not have replication-competent virus detected (Korea CDC, 2620; Lu et ak, 2020). The
risk of reinfection may be lower in the first 3 months after initial infectlon, based on limited evidence from another
betacoronavirus (HCoV-0OC43), the genus to which SARS-CoV-2 helongs {Kiyuka et al, 2018).

6, Currently, & months after the emergence of SARS-CoV-2, there have been no confirmed ¢ases of SARS-CoV-2 reinfection,
However, the number of areas where sustained Infection pressure has been maintained, and therefore reinfections
wouit be most likely observed, remains limited,

7. Serologic or other correlates of immunity have not yet been established.

The current evidence includes the following caveats:

+ In a recent study of skilled nursing facllity workers followed prospectively for asymptomatic Infection, one of 48 infected
staff had a nasopharyngeal swab which was weakly positive on a single-passage plague assay more than 20 days after
fnitial diagnosis; however, the specimen was hot subjected to serial passage to demonstrate the presence of replication-
competent virus {Quicke et al., 2020).
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* Inone case report, a person with mild iliness provided specimens that yielded replication-competent virus for up to 18
days after symptom onset (Liu et al., 2020).

» Data currently available are derlved from adults; equivalent data from children and infants are not presently avallable.
+ More data are needed concerning viral shedding in some situations, Including in Immunrocompromised persons,

Assessment

Available data Indicate that persons with mild to moderate COVID-19 remain infectious no longer than 10 days after symptom
onset. Persons with more severe to critical iliness or severe immunocompromise likely rematn infectlous no longer than 20
days after symptom onset, Recovered persons can continue to shed detectable SARS-CoV-2 RNA [n upper respiratory
specimens for up to 3 months after iliness onset, albelt at concentrations considerably lower than during lliness, in ranges
where replication-competent virus has not been reliably recovered and infectiousness Is unlikely. The etlology of this
persistently detectable SARS-CoV-2 RNA has yet to be determined., Studies have not found evidence that clinically recovered
persons with persistence of viral RNA have transmitted SARS-CoVY-2 to others. These findings strengthen the justification for
relying on a symptom based, rather than test-based strategy for ending isolation of these patients, so that persons who are
by current evidence no longer infectious are not kept unnecessarily isolated and excluded from work or other responsibilities,

Reinfection with SARS-CoV-2 has not yet been definitively confirmed in any recovered persons to date, If, and If sc when,
persons can be reinfected with SARS-CoV-2 remains unknown and Is a subject of investigation. Persens infected with related
endemic human betacoronavirus appear to become susceptible again at around 90 days after onset of infection. Thus, for
persons recovered from SARS-CoV-2 infection, a positive PCR during the 90 days after iliness onset more likely represents
persistent shedding of viral RNA than relnfectlon.

+ If such a person remains asymptomatic during this 90-day period, then any re-testing is unlikely to yield useful
information, even If the person had close cantact with an infected person.

« If such a person becomes symptomatic during this 90-day period and an evaluation fails to identify a diagnosis other
than SARS-CoV-2 infection {e.g., influenza), then the person may warrant evaluation for SARS-CoV-2 reinfection In
consultation with an infectious disease or infection control expert. Isolation may be warranted during this evaluation, |
particularly If symptoms developed after close contact with an infected person,

Correlates of immunity to SARS-CoV-2 infection have not been established. Spacifically, the utility of serologlic testing to
establish the absence or presence of infection or reinfection remains undefined.

The recommendations balow are based on the best infermation avaliable In mid-July 2020 and reflect the realities of an ‘
evolving pandemic. Even for pathogens for which many years of data are avallable, it may not be possible to establish

recommendations that ensure 100% of persons who are shedding replication-competent virus remain isolated. CDC wiil

continue to closely monitor the evolving science for information that would warrant reconsideration of these |
recommendations. |

Recommendations

1. Duratlon of isolation and precautions
o For most persons with COVID-18 iliness, isolation and precautions can generally be discontinued 10 days after
symptom onset' and resolution of fever for at least 24 hours, without the use of fever-reducing medications, and
with improvement of other symptoms.
= Alimited number of persons with severe illness may produce replication-competent virus beyond 10 days that
may warrant extending duration of Isolation and precautions for up to 20 days after symptom onset; constder
consultation with Infection control experts.

o For persons who never develop symptoms, isolation and other precautions can be discontinued 10 days after the
date of their first positive RT-PCR test for SARS-CoV-2 RNA, i

2. Role of PCR testing? to discontinue isolatlon or precautions 7
o For persons who are severely immunocompromised, a test-based strategy coutd be considered in consultation with
infectious diseases experts.

o For all others, a test-based strategy Is no longer recommended except to discontinue isolation of precautions
earlier than would occur under the strategy cutlined In Part 1, above.

3. Role of PCR testing? after discontinuation of [solatlon or precautions
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o For persons previcusly diagnosed with symptomatic COVID-19 who remain asymptomatic after recovery, retesting
is not recommended within 3 months affer the date of symptom onset for the initial COVID-19 infection. in
addition, quarantine is not recommended in the event of close contact with an infected person,

o For persons who develop new symptoms consistent with COVID-19 during the 3 months after the cate of initlal
symptom onset, if an alternative etiology cannot be Identified by a provider, then the person may warrant retesting;
consuitatlon with infectious disease or infection control experts is recommended. Isolation may be considered
durlng this evaluation based on consultation with an infection control expert, especially in the event symptoms
develop within 14 days after close contact with an Infected person.

o For persens who never developed symptoms, the date of first positive RT-PCR test for SARS-CoV-2 RNA should be
used in place of the date of symptom onset,

4, Role of serologic testing

o Serologic testing should not be used to establish the presence or absence of SARS-CoV-2 infection or reinfection,

{1} Symptom onsetls defined as the date on which symptoms first began, induding non-respiratory symptoms,
{21 PCR testingis defined as the use of an RT-PCR assay to detect the presence of SARS-CoV-2 RNA..
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Flgure 1: From Walfel et a/, demonstrating declining viral burden In upp
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er respiratory specimens as lliness progresses and

decreasing capacity to isolate replication-competent virus from these same specimens as the number of patients with

detectable IgM and IgG increases.
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Flgure 2: From Midgley et al, demonstrating inability to recover replication-competent virus from specimens collected more
than 9 days after iliness onset, Kaplan-Meier analysis shows time to inabllity to recover replication-competent SAR5-CoV-2
from 14 U.S. patients. iLast probability of successful Isolation falls to 50% at day 4 after iliness onset and to 80% at day 8. After

day 9, probabillity approaches zero, Unpublished CDC data
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Figure 3, From vai Kampen et al, demonstrating declining viral RNA joads {Log; RNA coples/mi) and likellhood of positive
viral culture for SARS-CoV-2 in the upper respiratory samples from a sample of severely Ill patients, including some post -solid

organ or -bone marrow transplant, Black boxes represent samples that
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Figure 4. From van Kampen et al., demonstrating decreasing estimated probability of positive viral cufture for SARS-CoV-2
from upper respiratory specimens among severely ill patients with COVID-19 with Increasing days since symptom onset
{upper panei} and decreasing viral load as measured by RT-PCR on the same specimens (fower panel).
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Figure 5. CDC unpublished data showing median Ct values and their 95% confidence intervals among specimens from which
replication-competent virus was recovered and not recovered according to the Ct value for the amplification target (N1, N2, or
N3) in the CDC RT-PCR assay. RNP = human RNase P, a positive control for the presence of adequate human sample. Red dots
indicate specimens with inconclusive RT-PCR amplification according to their corresponding Ct values and culture results.
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Figure 6, From Buflard et al, comparing symptom onset to test (days} to the probabillty of successful culture on Vero cells (bar
graph) and SARS-CoV-2 E gene RT-PCR cycle threshold (Ct) vaiue (line graph).
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