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To prevent further transmission of SARS-CoV-2, the virus
that causes coronavirus disease 2019 (COVID-19), CDC
currently recommends that persons who have been in close
contact with someone with SARS-CoV-2 infection should
quarantine (stay away from other persons) for 14 days after the
last known contact.* However, quarantine might be difficult to
maintain for a prolonged period. A shorter quarantine might
improve compliance, and CDC recommends two options to
reduce the duration of quarantine for close contacts without
symptoms, based on local circumstances and availability of
testing: 1) quarantine can end on day 10 without a test or
2) quarantine can end on day 7 after receiving a negative test
result.” However, shorter quarantine might permit ongoing
disease transmission from persons who develop symptoms or
become infectious near the end of the recommended 14-day
period. Interim data from an ongoing study of household
transmission of SARS-CoV-2 were analyzed to understand the
proportion of household contacts that had detectable virus after
a shortened quarantine period. Persons who were household
contacts of index patients completed a daily symptom diary
and self-collected respiratory specimens for 14 days. Specimens
were tested for SARS-CoV-2 using reverse transcription—
polymerase chain reaction (RT-PCR). Among 185 household
contacts enrolled, 109 (59%) had detectable SARS-CoV-2 at
any time; 76% (83/109) of test results were positive within
7 days, and 86% (94 of 109) were positive within 10 days
after the index patient’s illness onset date. Among household
contacts who received negative SARS-CoV-2 test results and

* heeps://www.cdc.gov/coronavirus/2019-ncov/if-you-are-sick/quarantine.html.
T heeps:/lwww.cdc.gov/coronavirus/2019-ncov/more/scientific-brief-options-to-
reduce-quarantine.html.

were asymptomatic through day 7, there was an 81% chance
(95% confidence interval [CI] = 67%-90%) of remaining
asymptomatic and receiving negative RT-PCR test results
through day 14; this increased to 93% (95% CI = 78%-98%)
for household members who were asymptomatic with negative

RT-PCR test results through day 10. Although SARS-CoV-2

quarantine periods shorter than 14 days might be easier to
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adhere to, there is a potential for onward transmission from
household contacts released before day 14.

A CDC-supported study of household transmission of
SARS-CoV-2 is currently ongoing in Nashville, Tennessee, and
Marshfield, Wisconsin (7). Household contacts of an index
patient who had symptoms compatible with COVID-19 for
<7 days and laboratory-confirmed SARS-CoV-2 infection were
eligible for the study if they had not had symptoms of an acute
respiratory illness up to the date of the index patient’s illness
onset.Y Enrolled household contacts were instructed to self-
collect respiratory specimens (nasal swab only or nasal swab and
saliva) and complete a daily symptom diary for 14 days.Y The
study protocol was reviewed and approved by the Vanderbilt
University Medical Center’s and Marshfield Clinic Research
Institute’s Institutional Review Boards and was conducted
consistent with applicable federal law and CDC policy.**

§ Index patients (or their parent/guardian) were asked “Have all other members
of their household had fever, cough, cold, or other respiratory symptoms?”
[Marshfield, Wisconsin site] or “Has anyone in your home, besides you, been
sick with a fever, cough, cold, or flu-like symptoms in the 7 days before your
illness began?” [Nashville, Tennessee site]. If the response was yes, the
household was ineligible to participate.

9 The following signs and symptoms were solicited from participants on the
daily diary: fever/feverishness, cough, sore throat, runny nose, trouble
breathing or shortness of breath, nasal congestion, chills, fatigue or feeling
run down, wheezing, chest tightness or chest pain, abdominal pain, diarrhea,
vomiting, headache, muscle or body aches, and loss of taste or smell.

** 45 C.ER. part 46.102(1)(2), 21 C.ER. part 56; 42 U.S.C. Sect. 241(d); 5
U.S.C. Sect. 552a; 44 U.S.C. Sect. 3501 et seq.

For each household contact, the number of days from the
index patient’s illness onset to 1) the day of first positive test
result, 2) the day of first symptoms, or 3) the end of the
follow-up period, whichever occurred first, was calculated.
Survival analysis, accounting for left-censoring, T was used to
estimate the conditional probability that a household contact
who was asymptomatic and whose specimens tested negative
for SARS-CoV-2 by RT-PCR through day 5, 7, or 10 would
remain asymptomatic and negative through day 14. Sensitivity
analyses were conducted, excluding households with possible
co-primary patients (households with household contacts
who had illness onset or positive test <2 days after the index
patients illness onset) and household contacts with possible
tertiary transmission (household contacts who had a positive
test >2 days after another nonindex household contact had a
positive test result).

During April-September 2020, among 105 index patients,
185 household contacts were enrolled (median of one
household contact per index patient, interquartile range
[IQR] = 1-2; 45% of household contacts were male; median
age of household contacts = 27 years, IQR = 1545 years).
Enrollment occurred a median of 4 days (IQR = 2—4 days)
after the index patient’s illness onset and study follow-up con-

cluded a median of 16 days (IQR = 15-17 days) after the index

T Household contacts who had positive SARS-CoV-2 RT-PCR test results on
the date of enrollment were considered left-censored because the date of initial
infection was not observed during the study period.

The MMWR series of publications is published by the Center for Surveillance, Epidemiology, and Laboratory Services, Centers for Disease Control and Prevention (CDC),

U.S. Department of Health and Human Services, Atlanta, GA 30329-4027.

Suggested citation: [Author names; first three, then et al., if more than six.] [Report title]. MMWR Morb Mortal Wkly Rep 2020;69:[inclusive page numbers].

Centers for Disease Control and Prevention
Robert R. Redfield, MD, Director
Anne Schuchat, MD, Principal Deputy Director
lleana Arias, PhD, Acting Deputy Director for Public Health Science and Surveillance
Rebecca Bunnell, PhD, MEd, Director, Office of Science
Jennifer Layden, MD, PhD, Deputy Director, Office of Science
Michael E Tademarco, MD, MPH, Director, Center for Surveillance, Epidemiology, and Laboratory Services

MMMWR Editorial and Production Staff (Weekly)

Charlotte K. Kent, PhD, MPH, Editor in Chief
Jacqueline Gindler, MD, Editor
Paul Z. Siegel, MD, MPH, Guest Associate Editor
Mary Dott, MD, MPH, Online Editor
Terisa E Rutledge, Managing Editor
Teresa M. Hood, MS, Acting Lead Technical Writer-Editor
Glenn Damon, Soumya Dunworth, PhD,
Stacy Simon, MA, Jeffrey D. Sokolow, MA
Technical Writer-Editors

Martha E Boyd, Lead Visual Information Specialist
Alexander J. Gottardy, Maureen A. Leahy,
Julia C. Martinroe, Stephen R. Spriggs, Tong Yang,
Visual Information Specialists
Quang M. Doan, MBA, Phyllis H. King,
Terraye M. Starr, Moua Yang,
Information Technology Specialists

Ian Branam, MA, Acting Lead
Health Communication Specialist
Shelton Bartley, MPH,
Lowery Johnson, Amanda Ray,
Jacqueline N. Sanchez, MS,
Health Communication Specialists
Will Yang, MA,

Visual Information Specialist

MMWR Editorial Board
Timothy E Jones, MD, Chairman

Matthew L. Boulton, MD, MPH
Carolyn Brooks, ScD, MA
Jay C. Butler, MD
Virginia A. Caine, MD
Jonathan E. Fielding, MD, MPH, MBA
David W. Fleming, MD

1634 MMWR / January 1,2021 / Vol.69 / No.51-52

Kate Galatas, MPH
William E. Halperin, MD, DrPH, MPH
Jewel Mullen, MD, MPH, MPA
Jeff Niederdeppe, PhD
Celeste Philip, MD, MPH
Patricia Quinlisk, MD, MPH

Patrick L. Remington, MD, MPH
Carlos Roig, MS, MA
William Schaffner, MD
Nathaniel Smith, MD, MPH
Morgan Bobb Swanson, BS

US Department of Health and Human Services/Centers for Disease Control and Prevention



Morbidity and Mortality Weekly Report

patients illness onset. Overall, 109 (59%) household contacts
had SARS-CoV-2 detected in respiratory specimens during the
follow-up period, with the first positive specimen collected a
median of 5 days (IQR = 3-7 days) after the index patient’s
illness onset. Among all infected household contacts, 76% (83
of 109) had infection detected within 7 days after the index
patient’s illness onset and 86% (94 of 109) within 10 days.

The probability that a household contact who was asymp-
tomatic and had negative RT-PCR test results through day 7
would remain asymptomatic with negative RT-PCR test results
through 14 days after the index patient’s illness onset was 81%
(95% CI = 67%-90%); the probability increased to 93%
(95% CI = 78%-98%) if the household contact remained
asymptomatic with negative test results through day 10 (Table).
After excluding 22 households (including 45 household con-
tacts) with possible co-primary index patients and 10 infected
household contacts with possible tertiary transmission, the
conditional probability that the contact would remain asymp-
tomatic with negative RT-PCR test results through day 14 was
95% (95% CI = 81%-99%) if the person was asymptomatic
and negative through day 10.

Discussion

Quarantine can stop onward transmission of SARS-CoV-2;
however, adherence to a 14-day quarantine can be challenging.
Analysis of data from an ongoing study of SARS-CoV-2 detec-
tion after exposure to an infected household member found
an 81% chance that a household contact who had negative
SARS-CoV-2 RT-PCR test results and was asymptomatic for
7 days after the index patient’s illness onset date would remain
asymptomatic and continue to receive negative RT-PCR test
results through 14 days. Conversely, one in five household
contacts would become symptomatic or receive positive
SARS-CoV-2 RT-PCR test results between day 7 and 14,
suggesting that, compared with no quarantine, reducing
quarantine to <14 days might decrease but not eliminate the
risk for spreading SARS-CoV-2.

With consistent adherence, quarantine prevents transmis-
sion from persons who were exposed to the virus and who
might become infectious, but who do not have symptoms or
signs of infection (i.e., who are presymptomatic or who will
remain asymptomatic). The length of quarantine is typically
based on the known incubation period, or the interval between
exposure to an infectious pathogen and the development of
symptoms or signs of infection, which for SARS-CoV-2 ranges
from 2 to 14 days.5S However, quarantine efforts will not
effectively reduce transmission if adherence is low. Evidence

S heeps:/fwww.cde.gov/coronavirus/2019-ncov/hep/faq. heml# Transmission.
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suggests that adherence to recommended quarantine during
the COVID-19 pandemic varies and might be low in some
settings (2,3). France, Belgium, and now some jurisdictions
in the United States have shortened the quarantine period for
persons exposed to someone with COVID-19 from 14 days
to 10 or 7 days, but there is ongoing concern that shortening
quarantine for all exposed persons could increase community
transmission (4). Modeling studies suggest that combining a
shorter quarantine with a timely diagnostic test at the end,
to detect asymptomatic or presymptomatic infections, might
carry some residual risk for transmission but could be an alter-
native to a 14-day quarantine period if the shorter quarantine
length enhances compliance.99***

In this analysis of SARS-CoV-2 detection following house-
hold exposure, the more time that had passed since the index
patient’s illness onset, the higher the likelihood that an asymp-
tomatic household contact with negative SARS-CoV-2 test
results would remain asymptomatic and RT-PCR negative. If
the household contact remained asymptomatic with negative
SARS-CoV-2 RT-PCR test results through day 7, the prob-
ability of their becoming symptomatic or having a positive
RT-PCR test result the following week was 19%. However,
this probability declined to 7% if the contact remained asymp-
tomatic with negative RT-PCR test results through day 10. To
minimize the potential risk for further spread, persons who
have been released from a shortened quarantine should con-
tinue to monitor their health for symptoms of COVID-19,
avoid close contact with others (including persons in their
household), and cover their nose and mouth with a mask when
around others for the remainder of the 14 days.TT™

The findings in this report are subject to at least five limita-
tions. First, the index patient’s illness onset date was used as a
proxy for last exposure. This might not have been the actual
date of last exposure, affecting calculations on timing of posi-
tive specimens and symptom onset. Second, chains of trans-
mission are challenging to recreate with observational studies;
however, the main findings were robust in several sensitivity
analyses designed to account for possible misclassification of
secondary infections. Third, household contacts were assumed
to have acquired infection from the index patient; however, the
possibility that some infections might have been introduced
from the community cannot be excluded. Fourth, a highly
sensitive assay was used to detect SARS-CoV-2 nucleic acids;
in some settings, however, this type of testing might not be
available or yield timely results. Finally, these findings might

99 heeps://www.medrxiv.org/content/10.1101/2020.10.27.20211631v1.full. pdf.
*** https://www.medrxiv.org/content/10.1101/2020.08.21.20177808v3.full.pdf.
1 heeps://www.cde.gov/coronavirus/2019-ncov/prevent-getting-sick/

prevention.html.
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TABLE. Cumulative frequency and conditional probability of SARS-CoV-2 detection or symptoms over time among household contacts who
received positive SARS-CoV-2 test results or developed symptoms — Tennessee and Wisconsin, April-September 2020

No. of household contacts (% of total)

Conditional probability of

SARS-CoV-2 Symptomatic or o R
No. of days from detected Symptomatic  SARS-CoV-2 detected ~ eémaining asymptomatic with
index patient’s negative test results until day 14

Main analysis iliness onset n=109 n=122 n=145 % (95% CI)*
All households and all household 5 68 (62) 101 (83) 119 (82) 71 (57-81)
contacts includedt 7 83 (76) 110 (90) 130 (90) 81 (67-90)
10 94 (86) 116 (95) 138 (95) 93 (78-98)
14 104 (95) 121 (99) 141 (97) —

Sensitivity analyses

Excluding households with possible — n=75 n=284 n=103 —
co-primary patientsS 5 41 (55) 68 (81) 80 (78) 74 (59-84)
7 52(69) 74 (88) 88 (85) 80 (66-89)
10 62 (83) 79 (94) 96 (93) 93 (77-98)
14 70(93) 83(99) 99 (96) —
Excluding household contacts that — n=99 n=118 n=135 —
are possibly tertiary transmissions 5 68 (69) 99 (84) 117 (87) 76 (61-86)
7 80 (81) 108 (92) 127 (94) 87 (72-94)
10 88 (89) 113 (96) 127 (94) 95 (82-99)
14 97 (98) 118 (100) 134 (99) —
Excluding households with possible — n=66 n=281 n=94 —
co-primary patients and 5 41 (62) 67 (83) 79 (84) 80 (64-89)
household contacts that are 7 50 (76) 73 (90) 86 (91) 86 (71-94)
possibly tertiary transmissions** 10 57 (86) 77 (95) 86 (91) 95 (81-99)
14 64 (97) 81 (100) 93 (99) —

* The conditional probability is the probability of remaining negative by reverse transcription-polymerase chain reaction and asymptomatic to day 14 after the
index patient’s illness onset, given that the household contact has been negative and asymptomatic through day 5, 7, or 10. 95% Cls were estimated using
Greenwood'’s exponential Cls (Major Greenwood, Jr.[1926]. The Natural Duration of Cancer. Reports of Public Health and Related Subjects, Vol. 33, HMSO, London).

 Analysis included 104 households and 185 household contacts.

$ Analysis included 82 households and 141 household contacts. Households were excluded if any household contact had illness onset or positive test <2 days after
the index patient’s illness onset.

1 Analysis included 104 households and 175 household contacts. Household contacts were excluded if they had a positive test >2 days after another nonindex
household contact became positive.

** Analysis included 82 households and 132 household contacts.

not be directly translatable to use of point-of-care assays, which
yield more rapid results but with lower sensitivity.

A 14-day quarantine of all close contacts who are exposed
to a person with COVID-19, such as in the household, is the
most effective strategy to reduce the spread of COVID-19.
Although persons might be more adherent to a shorter quar-
antine period, such a policy is not without risk for further
spread. Timely access to a sufficiently sensitive test at the end
of a shorter quarantine period will help identify household

Summary

What is already known about this topic?

After exposure to COVID-19, a 14-day quarantine period can
prevent further spread but might be challenging to maintain.
What is added by this report?

Among persons exposed to COVID-19 in the household who
were asymptomatic and had negative laboratory test results
through 7 days after symptom onset in the index patient, 19%
experienced symptoms or received positive test results in the

contacts with SARS-CoV-2 infection and might enable an
effective shorter quarantine period for household contacts who
remain asymptomatic and have negative test results, who pose

lower risk for further spread of COVID-19.
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following week.
What are the implications for public health practice?

A shorter quarantine after household exposure to COVID-19
might be easier to adhere to but poses some risk for onward
transmission. Persons released from quarantine before 14 days
should continue to avoid close contact and wear masks when
around others until 14 days after their last exposure.

US Department of Health and Human Services/Centers for Disease Control and Prevention



Morbidity and Mortality Weekly Report

Acknowledgments

Judy King, Dayna Wyatt, Robert Lyons, Carleigh Frazier, Emily
Jookar, Karen Malone, Olivia Doak, Sarah Davis, Jorge Celedonio,
Rendie McHenry, Claudia Guevara, Vanderbilt University Medical
Center; Lynn Ivacic, Hannah Berger, Vicki Moon, Jennifer
Anderson, Elizabeth Armagost, Keegan Brighton, Gina Burbey,
Kari Christophersen, Deanna Cole, Eric DeJarlais, Joe Finamore,
Wayne Frome, Erica Joy Graves, Sherri Guzinski, Linda Heeren,
Jacob Johnston, Chris Kadolph, Julie Karl, Sarah Kohn, Tamara
Kronenwetter Koepel, Diane Kohnhorst, Erik Kronholm, Eric
LaRose, Jim Linneman, Karen McGreevey, Sudha Medabalimi, Nidhi
Mehta, Elizabeth Osterbauer, Nan Pan, Rebecca Pilsner, DeeAnn
Polacek, Martha Presson, Carla Rottscheit, Jacklyn Salzwedel, Kristin
Seyfert, Ram Shrestha, Sandy Strey, Gail Weinand, Melissa Wendt,
Marshfield Clinic Research Institute; Constance Ogokeh, CDC
COVID-19 Response.

Corresponding author: Melissa Rolfes, ydi8@cdc.gov.

ICDC COVID-19 Response Team; 2Vanderbilt University Medical Center,
Nashville, Tennessee; 3Marshfield Clinic Research Institute, Marshfield, Wisconsin.

All authors have completed and submitted the International
Committee of Medical Journal potential conflicts of interest were
disclosed. Carlos G. Grijalva reports personal consulting fees from
Sanofi, Merck, and Pfizer; grants from Sanofi, Campbell Alliance,
the National Institutes of Health, and the Agency for HealthCare
Research and Quality; and a contract from the Food and Drug
Administration, outside the submitted work. Natasha B. Halasa
reports grants from Sanofi and Quidel, and personal fees from
Genetech, outside the submitted work. No other potential conflicts
of interest were disclosed.

US Department of Health and Human Services/Centers for Disease Control and Prevention

—

References

. Grijalva CG, Rolfes MA, Zhu Y, et al. Transmission of SARS-COV-2

infections in households—Tennessee and Wisconsin, April—
September 2020. MMWR Morb Mortal Wkly Rep 2020;69:1631-4.
PMID:33151916 https://doi.org/10.15585/mmwr.mm6944e1

.Ryu S, Hwang Y, Yoon H, Chun BC. Self-quarantine non-compliance

during the COVID-19 pandemic in South Korea. Disaster Med Public
Health Prep 2020;12:1-4. PMID:33040761 https://doi.org/10.1017/
dmp.2020.374

. Steens A, Freiesleben de Blasio B, Veneti L, et al. Poor self-reported

adherence to COVID-19-related quarantine/isolation requests, Norway,
April to July 2020. Euro Surveill 2020;25:2001607. PMID:32945254
https://doi.org/10.2807/1560-7917.ES.2020.25.37.2001607

. Atlani-Duault L, Lina B, Malvy D, Yazdanpanah Y, Chauvin E Delfraissy

JE COVID-19: France grapples with the pragmatics of isolation. Lancet
Public Health 2020;5:¢573—4. PMID:33045184 https://doi.org/10.1016/
S2468-2667(20)30235-8

MMWR / January 1,2021 / Vol.69 / No.51-52 1637


mailto:ydi8@cdc.gov
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33151916&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33151916&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6944e1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33040761&dopt=Abstract
https://doi.org/10.1017/dmp.2020.374
https://doi.org/10.1017/dmp.2020.374
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32945254&dopt=Abstract
https://doi.org/10.2807/1560-7917.ES.2020.25.37.2001607
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33045184&dopt=Abstract
https://doi.org/10.1016/S2468-2667(20)30235-8
https://doi.org/10.1016/S2468-2667(20)30235-8

	Implications of Shortened Quarantine Among Household Contacts of Index Patients with Confirmed SARS-CoV-2 Infection — Tennessee and Wisconsin, April–September 2020



