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Abstract

Background Following the outbreak of the COVID-19 pandemic, several clinical trials have evaluated postexposure
prophylaxis (PEP) among close contacts of an index individual with a confirmed SARS-CoV-2 infection. Because index
individuals do not directly inform the efficacy of prevention interventions, they are seldom enrolled in COVID-19 PEP
studies. However, adjusting for prognostic covariates such as an index individual’s COVID-19 illness and risk behaviors
can increase precision in PEP efficacy estimates, so approaches to accurately collecting this information about the
index individual are needed. This analysis aimed to assess whether surveying household contacts captures the same
information as surveying the index individual directly.

Methods REGN 2069/CoVPN 3502, a randomized controlled trial of COVID-19 PEP, enrolled household contacts

of SARS-CoV-2 index individuals. CoVPN 3502-01 retrospectively enrolled and surveyed the index individuals. We
compared responses to seven similar questions about the index individuals'transmission cofactors that were asked
in both studies. We estimated the percent concordance between index individuals and their household contacts on
each question, with 50% concordance considered equivalent to random chance.

Results Concordance between index individuals and contacts was high on the most objective questions,
approximately 97% (95% Cl: 90-99%) for index individual age group and 96% (88-98%) for hospitalization.
Concordance was moderate for symptoms, approximately 85% (75-91%). Concordance on questions related to

the index individual's behavior was only slightly better or no better than random: approximately 62% (51-72%)

for whether they received COVID-19 treatment, 68% (57-77%) for sharing a bedroom, 70% (59-79%) for sharing a
common room, and 49% (39-60%) for mask wearing at home. However, while contacts were surveyed within 96 h of
the index individual testing positive for SARS-CoV-2, the median time to enrollment in CoVPN 3502-01 was 240 days,
which may have caused recall bias in our results.
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Conclusions Our results suggest a need to survey index individuals directly in order to accurately capture their
transmission cofactors, rather than relying on their household contacts to report on their behavior. The lag in enrolling
participants into CoVPN 3502-01 also highlights the importance of timely enrollment to minimize recall bias.
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Introduction

Following the outbreak of the COVID-19 pandemic, sev-
eral clinical trials have evaluated interventions for post-
exposure prophylaxis (PEP) in the close contacts of an
index individual with a confirmed SARS-CoV-2 infection,
including hydroxychloroquine [1], monoclonal antibod-
ies [2], antivirals [3, 4], and antiretrovirals [5]. Although
studies primarily assessing COVID-19 transmission often
enroll both the index individuals and their contacts [6,
7], to our knowledge no studies assessing COVID-19
PEP have enrolled index individuals because they do not
directly inform the efficacy of prevention interventions.
However, the severity of an index individual’s illness and
their interaction with household members are important
predictors of infection in their household contacts [8, 9],
and adjusting for prognostic covariates such as these can
increase the precision of PEP efficacy estimates [10].

Ideally, the best-quality information on an index indi-
vidual’s COVID-19 illness and risk behaviors would be
gained by direct observation (if possible) or by asking the
person directly. However, in a PEP study in which index
individuals are not enrolled, an alternative approach is to
ask participants to report on the index individual in their
household. Due to regulations including the International
Council for Harmonisation (ICH) Guideline for Good
Clinical Practice [11], with which the United States Food
and Drug Administration (FDA) requires compliance,
studies may not directly ask participants about an index
individual who is not enrolled in the study; rather, inves-
tigators can ask participants about their own observa-
tions of the index individual (e.g., whether they witnessed
symptoms in the index individual) under the hypothesis
that this is sufficient to gain the same information as the
index individual would report.

In this analysis, we consider two studies: a COVID-19
PEP study (REGN 2069/CoVPN 3502) [12] that enrolled
household contacts of SARS-CoV-2 index individuals,
and a later study (CoVPN 3502-01; the Index Individual
study) [13] that retrospectively enrolled the index indi-
viduals. Because REGN 2069/CoVPN 3502 enrolled
only household contacts, the study gathered informa-
tion about the index individuals indirectly by surveying
participants about the illness and risk behaviors (such as
symptoms, mask wearing, and sharing rooms with other
household members) of the index individual in their
household.

We measure the concordance between household con-
tacts’ responses about these transmission cofactors and

the index individuals’ responses to similar questions that
were asked of participants the Index Individual study.
We aim to assess whether surveying household con-
tacts about the index individuals can be a reliable sub-
stitute for surveying the index individuals directly. To
our knowledge, the Index Individual study is the first to
directly assess whether close contacts enrolled in a PEP
trial can provide accurate proxy information about an
index individual.

Methods

REGN 2069/CoVPN 3502 (ClinicalTrials.gov identifier
NCT04452318) [12] was a phase 3, randomized, double-
blind, placebo-controlled study of a monoclonal antibody
for COVID-19 PEP. The study enrolled asymptomatic
household contacts aged 12 and over, who were random-
ized within 96 hours of an index individual’s COVID-19
diagnosis (defined as the time from diagnostic sample
collection). In households with several contacts, all eli-
gible contacts were enrolled in the study. The study was
performed at 112 sites in the United States, Romania, and
Moldova between July 2020 and February 2021. The pri-
mary endpoint was the percentage of participants with
no evidence of previous SARS-CoV-2 infection at base-
line who developed symptomatic RT-qPCR-confirmed
SARS-CoV-2 infection within the 28-day follow-up
period. As reported by O’Brien et al., the primary analysis
found that the intervention significantly reduced the risk
of SARS-CoV-2 infection among household contacts [2].
The present analysis of reported household transmission
cofactors was not a prespecified secondary or exploratory
objective of the study [14].

The Index Individual study (ClinicalTrials.gov identifier
NCTO05074719) [13] was a cross-sectional observational
study that enrolled participants aged 10 and over with
laboratory-confirmed SARS-CoV-2 whose household
contacts were already enrolled in REGN 2069/CoVPN
3502 at sites in the United States. The study was per-
formed remotely (online or by phone) by COVID-19 Pre-
vention Trials Network (CoVPN) study staff. All enrolled
participants provided written informed consent or assent
with parental consent, and the protocol and other study
materials were approved by the Western Institutional
Review Board (IRB)-Copernicus Group (WCG) IRB.
The study was performed between December 2020 and
October 2021. The goal of the Index Individual study was
to characterize index individuals to better understand
the risk of transmission to household contacts enrolled
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in REGN 2069/CoVPN 3502; its primary objective was
to build prediction models for SARS-CoV-2 acquisition
among the household contacts by using the transmis-
sion cofactors recorded in the Index Individual study. The
analysis presented here addresses a secondary objective
of the study, which was to estimate concordance between
the index individuals’ and their contacts’ recorded trans-
mission cofactors.

The Index Individual study was originally designed
to enroll participants within two weeks of their initial
COVID-19 diagnosis (reflected in the Cohort A ques-
tionnaires); however, after the study began, delays in
study activation and logistical hurdles in participant
recruitment made it infeasible to enroll index individu-
als within this time frame, so the study questionnaires
were redesigned to focus on retrospective data collection
about participants’ past COVID-19 illness (reflected in
the Cohort B questionnaires). Some households enrolled
multiple individuals who self-reported SARS-CoV-2
infection concurrent with the initial infections in their
household; for simplicity, we refer to them as “index indi-
viduals” throughout.

To assess whether surveying the household contacts
in REGN 2069/CoVPN 3502 could be a substitute for
surveying the index individuals directly, we compared
responses to seven similar questions about the index
individuals’ transmission cofactors that were asked in
both studies: the index individual’s age group, whether
they experienced COVID-19 symptoms, whether they
were hospitalized for COVID-19, whether they received
treatment for COVID-19, whether they shared a bed-
room with other household members, whether they
shared a common room with other household members,
and whether anyone wore a mask at home (see Supple-
mental Table 1 for the exact wording of each question).

In REGN 2069/CoVPN 3502, participants were sur-
veyed about the index individual at screening. The
question about index individual age group was part of a
survey administered to only one contact per household;
otherwise, every other question considered here was
answered by all contacts separately. In the Index Indi-
vidual study, participants answered the questions in this
analysis at either screening or baseline, with the excep-
tion of hospitalization: Cohort A participants reported
whether they had been recently hospitalized for COVID-
19 at the follow-up visits on Days 7 and 14. The questions
about sharing rooms and mask wearing were part of a
self-administered questionnaire in the Index Individual
study; otherwise, all other questions in both studies were
asked to participants by study staff.

For each question, concordance was defined as the pro-
portion of contacts whose response matched that of at
least one index individual in their household, to account
for households that enrolled more than one self-reported
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index individual. Concordance estimates and 95% confi-
dence intervals (Cls) for each question were computed
using generalized estimating equations (GEE) with
clustering by household and an exchangeable work-
ing correlation. Concordance of 50% is considered to
be equivalent to random chance for all questions except
index individual age group, in which concordance of 33%
is equivalent to random chance due to there being 3 pos-
sible responses instead of 2.

We also performed several sensitivity analyses. In the
first, concordance was estimated specifically in a sub-
set of households with a household size of two, defined
as households whose contact reported a household size
of two and whose index individual reported one or two
other members of the household. The aim of this analysis
was to account for households that enrolled more than
one index individual or contact: in households with more
than one index individual, we cannot be sure to whom
the contacts were referring in their responses, while in
households with more than one contact, it is possible
that one or more of the contacts later became infected
and therefore could be mistakenly considered index indi-
viduals. We included households whose index individual
reported either one or two other members of the house-
hold (rather than only one other member) to account for
possible misunderstanding of the question by the index
individual.

In the second sensitivity analysis, concordance was esti-
mated among a subset of households with only Cohort B
index individuals. The aim of this analysis was to account
for potentially faulty responses from the Cohort A index
individuals who were enrolled after the intended two-
week time frame for the Cohort A questionnaire.

In the third sensitivity analysis, concordance was esti-
mated among a subset of households whose index indi-
viduals were enrolled within 30 days of their contacts.
This aim of this analysis was to account for potential
recall bias from index individuals who reported on their
illness more than a month after their first positive test.

Results

REGN 2069/CoVPN 3502 randomized a total of 3,298
contacts from 2,523 households. Of the 2,523 potential
index individuals, 114 were enrolled into the Index Indi-
vidual study; this number is low because the Index Indi-
vidual study initially only enrolled participants whose
households had been enrolled at CoVPN study sites,
which had fewer households than the Regeneron study
sites. Study coordinators were able to identify the REGN
2069/CoVPN 3502 household IDs for 103 of these index
individuals, matching them to a total of 79 households
with 118 contacts enrolled in REGN 2069/CoVPN 3502.
The 11 index individuals whose corresponding house-
hold IDs could not be determined are not included in
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this analysis; thus, the analysis comprises 103 index
individuals in total. Thirty-three (33) households (42%)
consisted of 2—3 people, and 35 (44%) consisted of 4-5
people. Seventeen (17) households (22%) enrolled more
than one self-reported index individual. Age distribution
was similar among index individuals and contacts: 16% of
both index individuals and contacts were under 18 years
of age. Among children under 18, the median age was
15 years old among index individuals and 16 years old
among contacts. Of the 151 total index individual/con-
tact pairs who shared a household, 89 (59%) were pairs of
adults. The median time between household contact and
index individual enrollment was 240 days; only 6 Cohort
A index individuals were enrolled as intended within
2 weeks of their household contact(s) being enrolled.
Table 1 details the demographics of the households and
participants that were included in this analysis.

Figure 1 displays estimates of concordance. Among
all 79 households (comprising 118 household contacts),
concordance was approximately 97% (95% CI: 90-99%)
for index individual age group, 85% (75-91%) for symp-
toms, 62% (51-72%) for treatment, 96% (88-98%) for
hospitalization, 68% (57-77%) for shared bedroom, 70%
(59-79%) for shared common room, and 49% (39-60%)
for mask wearing at home.

Among the 19 households of size 2, concordance was
approximately 95% (71-99%) for index individual age
group, 84% (61-95%) for symptoms, 58% (36-77%) for
treatment, 95% (71-99%) for hospitalization, 56% (33—
76%) for shared bedroom, 67% (43—-84%) for shared com-
mon room, and 50% (28-72%) for mask wearing at home.

Among the 71 households with only Cohort B index
individuals (comprising 110 household contacts), con-
cordance was approximately 99% (91-100%) for index
individual age group, 89% (80-94%) for symptoms, 61%
(50-72%) for treatment, 95% (88—98%) for hospitaliza-
tion, 69% (55-76%) for shared bedroom, 73% (61-82%)
for shared common room, and 49% (38—-61%) for mask
wearing at home.

Among the 6 households with index individuals
enrolled 30 days or less after their contacts (comprising
6 household contacts), concordance was 100% for index
individual age group, approximately 83% (37-98%) for
symptoms, 33% (8—73%) for treatment, 100% for hospi-
talization, 83% (37-98%) for shared bedroom, 83% (37—
98%) for shared common room, and 33% (8-73%) for
mask wearing at home.

Discussion

Although studies assessing household transmission com-
monly enroll both the index individual and their house-
hold contacts [6, 7], it is not common practice to enroll
index individuals in PEP studies [1-5]. The Index Indi-
vidual study supports the feasibility and importance of
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enrolling index individuals when studying cofactors of
household transmission in the context of a PEP study,
where an index individual’s illness and risk behaviors may
provide more precision in transmission estimates. It is
also an important example of a study that was success-
fully performed remotely, reducing costs and lowering
COVID-19 exposure risk for both patients and clinicians
[15].

Our results demonstrate that asking household con-
tacts about their observations of an index individual does
not always reliably generate the same information as
would be provided by the index individual directly. Con-
cordance was very high on index individual age group
and hospitalization, which are the most objective ques-
tions considered here; however, concordance on index
individual COVID-19 treatment, sharing a bedroom, and
sharing a common room was only slightly better than
random, and concordance on mask wearing at home was
no better than random, as indicated by the lower limits of
their 95% Cls being near or below 50%, respectively. The
results in households of size two were similar, supporting
our findings in households of all sizes, including house-
holds with more than one self-identified index individual
or contact.

Previous COVID-19 transmission studies have shown
that sharing a bedroom with the index individual signifi-
cantly increases transmission risk, while self-reported
mask wearing by contacts or the index individual signifi-
cantly decreases transmission risk [8, 9]. In a PEP study,
differences in household demographics, the severity of
an index individual’s illness, and their interactions with
household members can lead to very different risks of
transmission within the household. Collecting data on
transmission cofactors such as these can lead to more
precise efficacy estimates for a PEP intervention by cap-
turing the heterogeneity in transmission risk across
households, which can explain some of the variabil-
ity seen in the efficacy of the PEP intervention [10, 16].
Furthermore, because PEP studies prospectively follow
individuals at high risk of becoming infected, they can
be a valuable source of data on the effect of risk behav-
iors such as mask wearing on SARS-CoV-2 transmission,
which is important for informing public health guidance
for non-pharmacological interventions to decrease trans-
mission, as highlighted in a recent review paper assessing
such interventions [17]. Our results suggest that while
surveying a close contact accurately captures the most
objective information about an index individual, better
methods to support observation are needed for capturing
the index individual’s behaviors.

An important limitation to our results is the likely pres-
ence of recall bias in the index individuals’ answers to the
questions about their COVID-19 illness: while REGN
2069/CoVPN 3502 enrolled and surveyed the household
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Table 1 Demographics
Households
Total number of households 79
Number of households of each size (as reported by index individual)®
2-3 household members 33 (42%)
4-5 household members 35 (44%)
610 household members 13 (16%)
Number of households with each number of participants enrolled in Index Individual study
1 index individual 62 (78%)
2 index individuals 1 (14%)
3 index individuals 5 (6%)
4 index individuals 1 (1%)
Index individuals
Number of participants enrolled in Index Individual study 103
Cohort A (questionnaires designed for data collection during acute phase of infection) 14 (14%)
Cohort B (questionnaires designed for retrospective data collection) 89 (86%)
Index individual age (years) 38 (20, 49)
Among index individuals under 18 years old 15 (14-16.25)
Number of index individuals enrolled per age group
Child aged 10-17 16 (16%)
Adult aged 18-65 80 (78%)
Senior over 65 7 (7%)
Household contacts
Number of household contacts enrolled in REGN 2069/CoVPN 3502 118
SARS-CoV-2 negative at baseline 113 (96%)
SARS-CoV-2 positive at baseline 5 (4%)
Household contact age (years) 38 (21,51.75)
Among household contacts under 18 years old 16 (13.5-16)
Number of household contacts enrolled per age group
Child aged 12-17 19 (16%)
Adult aged 18-65 93 (79%)
Senior over 65 6 (5%)
Index individual/contact pairs
Number of index individual/household contact pairs enrolled® 151
Time from household contact to index individual enrollment (days) 240 (212.5,276.5)
Cohort A index individuals 275 (6,110.25)
Cohort B index individuals 241 (219, 282)
Number of index individual/household contact pairs enrolled in each age group
Adult/adult 89 (59%)
Child/adult 22 (15%)
Adult/child 18 (12%)
Child/child 7 (5%)
Other 15 (10%)

Numbers reported are N (%) for count variables and median (IQR) for continuous variables. Counts not followed by a percent comprise the denominators for the
counts that follow. Only participants in households with Index Individual study participants that were matched to REGN 2069/CoVPN 3502 participants are included
in this table. In several households with more than one index individual, the index individuals reported different household sizes. ®In households with more than
one index individual, each contact is a member of multiple pairs with different index individuals, resulting in more than 118 index individual/contact pairs

contacts within 96 hours of the index individual’s
COVID-19 diagnosis, the Index Individual study enrolled
and surveyed most index individuals many months later
(Table 1) due to unforeseen delays in Index Individual
study procedures. Recall bias is common in retrospective
study designs and is known to increase as the length of
the recall period increases, particularly for events that are
routine or frequent [18]. Still, some studies suggest that

recall ability is better for more significant events in one’s
life [19]. Because the index individuals in this study were
sick with COVID-19 during the first year of the global
pandemic, when lockdowns were still in effect in many
places and before vaccines were widely available, we
expect that the events surrounding their illness would be
especially memorable; however, we cannot rule out the
possibility of recall bias affecting our results.
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Fig. 1 Concordance between household contacts and at least one index individual in their household calculated among all households (118 contacts,
shown in green); among households of size 2 (19 contacts, shown in orange); among Cohort B households (110 contacts, shown in purple; Cohort B
questionnaires were designed specifically for retrospective data collection in the Index Individual study); and among households whose index individuals
were enrolled within 30 days of their household contacts (6 contacts, shown in pink). Black lines around the bars represent the 95% Cls for the concor-

dance estimates

While concordance was very high for age and hospi-
talization—which we do not expect would be subject to
recall bias—concordance was quite low for behavioral
questions, which are more subjective. We expect that
if the index individuals had been surveyed about their
COVID-19 symptoms and treatment during the acute
phase of their illness, their answers would be more accu-
rate than those of their household members. Further-
more, because the questions about sharing rooms and
mask wearing applied to the household as a whole and
not the index individual specifically, we assume in this
case that the household contacts provide more accurate
information due to their enrollment during the index
individual’s acute illness. However, neither the Index
Individual study nor REGN 2069/CoVPN 3052 vali-
dated the responses to these questions, so we are unable
to determine whether the index individual or contact’s
response is “correct” Thus, we had to limit our assess-
ment to only whether the index individual and the con-
tact reported the same information, not whether that
information is accurate.

To address the potential recall bias, we performed
a sensitivity analysis among households whose index

individuals were surveyed within 30 days of their house-
hold contacts being surveyed. Our results for index indi-
vidual age, hospitalization, and symptoms are consistent
with the primary analysis. The results for the other ques-
tions were inconclusive: concordance on sharing a bed-
room or common room was higher than the primary
analysis, while concordance on treatment and mask-
ing at home was even lower than the primary analysis,
though the 95% ClIs are wide for all questions. Because
of the small sample size (six contacts), we cannot draw
any strong conclusions from these results, and a similar
analysis should be repeated in the future with a larger
sample size. Future studies should make a concerted
effort to enroll individuals quickly when surveying them
about their illness.

This analysis has several other limitations. First, due
to the language in the Cohort A questionnaires (Supple-
mental Table 1), the eight index individuals in Cohort A
who were enrolled more than two weeks after their initial
diagnosis likely reported on the period of time after their
infection had cleared. In a sensitivity analysis remov-
ing the Cohort A index individuals, the findings were in
keeping with the primary results (Fig. 1). Second, because
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22% of households enrolled more than one index individ-
ual (Table 1), we cannot be sure to whom their contacts
were referring in their responses. Our definition of con-
cordance (which considered agreement with any index
individual in the household to be concordant) and our
sensitivity analysis in households of size two addressed
this question and demonstrated that the number of index
individuals in the household did not change the results.
Third, the behavioral questions in the Index Individual
study were asked on a self-administered questionnaire
instead of by study staff, which may have caused misin-
terpretation of these questions; on the other hand, social
desirability bias may be less prevalent with self-adminis-
tered questionnaires compared to study staff [20]. Future
studies should utilize best practices for interviewing to
minimize bias. Finally, although the questions in the
Index Individual study were designed to collect the same
information as the corresponding questions in REGN
2069/CoVPN 3502, the wording in many cases was either
more or less precise, and therefore captured slightly dif-
ferent information, than in REGN 2069/CoVPN 3502
(Supplemental Table 1).

Direct observation of index individuals may better
capture their transmission cofactors, particularly their
behaviors such as sharing rooms with their household
members. Future research should test improved methods
to collect high-quality data on household transmission
cofactors in the context of COVID-19 PEP studies.

Abbreviations

PEP post-exposure prophylaxis

@] confidence interval

CoVPN  COVID-19 Prevention Trials Network

FDA United States Food and Drug Administration
GEE generalized estimating equations

ICH International Council for Harmonisation

IRB institutional review board

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512889-024-18371-7.

[ Supplementary Material 1 ]

Acknowledgements
Not applicable.

Author contributions

AMD. performed the analysis and drafted the manuscript. C.E.B. managed the
data for the Index Individual study and helped edit the manuscript. M.PO.B.
helped acquire the REGN 2069/CoVPN 3502 data and edit the manuscript.
E.R.B. provided statistical guidance and helped edit the manuscript. RV.B.

was the primary investigator on the Index Individual study, provided

scientific guidance, and helped edit the manuscript. All authors reviewed the
manuscript.

Funding

This work was supported by the Infectious Diseases Clinical Research
Consortium and the COVID-19 Prevention Network, both funded by the
National Institute for Allergy and Infectious Diseases (NIAID) of the National

Page 7 of 8

Institutes of Health (NIH) [award numbers UMTAI068619, UM1AI148684 to
E.R.B.. In addition, the REGN 2069/CoVPN 3502 study was conducted jointly
with Regeneron Pharmaceuticals. The content of this manuscript is solely the
responsibility of the authors and does not necessarily represent the official
views of the NIH.

Data availability

The datasets analyzed during the current study are available on reasonable
request by contacting Laura Nakatsuka at Mass General Brigham (Inakatsuka@
partners.org).

Declarations

Ethics approval and consent to participate

REGN 2069/CoVPN-3502 was reviewed and approved by the central or local
institutional review board (IRB) or ethics committee at each study center.

The Index Individual study was reviewed and approved by the Western IRB—
Copernicus Group (WCG) IRB (study no. 1294461) and by the Division of AIDS
(DAIDS) (DAIDS-ES ID 38771). In both studies, written informed consent was
obtained from all participants and/or their legal guardian(s). Both studies were
conducted in accordance with the principles of the Declaration of Helsinki,
the ICH Guidelines for Good Clinical Practice, and all applicable regulatory
standards.

Consent for publication
Not applicable.

Competing interests

E.R.B.reports participation on a data safety monitoring board for Merck and
payment for expert testimony from WilmerHale. M.PO.B. is employed by
Regeneron Pharmaceuticals and reports ownership of Regeneron stock/stock
options and two patents through Regeneron, one issued and one pending.
R.V.B. reports support for conference abstract and manuscript writing from
Regeneron Pharmaceuticals. AM.D. and C.E.B. have no competing interests to
report.

Author details

1Department of Biostatistics, University of Washington, Seattle, WA, US
’Department of Global Health, University of Washington, Seattle, WA, US
3Vaccine and Infectious Disease Division and Public Health Sciences
Division, Fred Hutchinson Cancer Center, Seattle, WA, US

4Regeneron Pharmaceuticals, Tarrytown, NY, US

>Division of Infectious Diseases, Massachusetts General Hospital, Harvard
Medical School, Boston, MA, US

Received: 4 August 2023 / Accepted: 17 March 2024
Published online: 02 April 2024

References

1. Barnabas RV, Brown ER, Bershteyn A et al. Hydroxychloroquine as Postexpo-
sure Prophylaxis to Prevent Severe Acute Respiratory Syndrome Coronavirus
2 Infection: A Randomized Trial [published correction appears in Ann Intern
Med. 2021;174(3):435]. Ann Intern Med, 2021;174(3):344-52.

2. O'Brien MP, Forleo-Neto E, Musser BJ, et al. Subcutaneous REGEN-COV anti-
body combination to prevent Covid-19. N Engl J Med. 2021;385(13):1184-95.

3. Pfizer Inc. Pfizer Shares Top-Line Results from Phase 2/3 EPIC-PEP
Study of PAXLOVID™ for Post-Exposure Prophylactic Use [Internet].

New York: Pfizer Inc. 2022 Apr 29 [cited 20 Dec 2023]. Available from:
https.//www.pfizer.com/news/press-release/press-release-detail/
pfizer-shares-top-line-results-phase-23-epic-pep-study.

4. Alpizar SA, Accini J, Anderson DC, Eysa B, Medina-Pifion |, Ohmagari N, et al.
Molnupiravir for intra-household prevention of COVID-19: the MOVe-AHEAD
randomized, placebo-controlled trial. J Infect. 2023,87:392-402.

5. Tan DHS, Chan AK, Juni P, Tomlinson G, Daneman N, Walmsley S, et al. Post-
exposure prophylaxis against SARS-CoV-2 in close contacts of confirmed
COVID-19 cases (CORIPREV): study protocol for a cluster-randomized trial.
Trials. 2021;22:224.


https://doi.org/10.1186/s12889-024-18371-7
https://doi.org/10.1186/s12889-024-18371-7
https://www.pfizer.com/news/press-release/press-release-detail/pfizer-shares-top-line-results-phase-23-epic-pep-study
https://www.pfizer.com/news/press-release/press-release-detail/pfizer-shares-top-line-results-phase-23-epic-pep-study

Dahl et al. BMC Public Health

(2024) 24:950

Marks M, Millat-Martinez P, Ouchi D, et al. Transmission of COVID-19

in 282 clusters in Catalonia, Spain: a cohort study. Lancet Infect Dis.
2021;21(5):629-36.

Derqui N, Koycheva A, Zhou J, Pillay TD, Crone MA, Hakki S, et al. Risk factors
and vectors for SARS-CoV-2 household transmission: a prospective, longitudi-
nal cohort study. Lancet Microbe. 2023;4:2397-408.

Namageyo-Funa A, Ruffin JD, Killerby ME, Jalloh MF, Scott C, Lindell K, et al.
Behaviors Associated with Household Transmission of SARS-CoV-2 in Califor-
nia and Colorado, January 2021-April 2021. AJPM Focus. 2022;1:100004.

Sun K; Loria V, Aparicio A, Porras C, Vanegas JC, Zuriga M, et al. Behavioral fac-
tors and SARS-CoV-2 transmission heterogeneity within a household cohort
in Costa Rica. Commun Med. 2023;3:102.

Center for Drug Evaluation and Research and Center for Biologics Evaluation
and Research. Adjusting for Covariates in Randomized Clinical Trials for Drugs
and Biological Products: Guidance for Industry [Internet]. Silver Spring, MD:
Food and Drug Administration; 2023 May [cited 4 Jan 2024]. Available from:
https://www.fda.gov/media/148910/download.

Center for Biologics Evaluation and Research and Center for Drug Evaluation
and Research. E6(R2.) Good Clinical Practice: Integrated Addendum to ICH
E6(R1) [Internet]. Silver Spring, MD: Food and Drug Administration; 2018

Mar [cited 20 Dec 2023]. Available from: https://www.fda.gov/media/93884/
download.

ClinicalTrials.gov. COVID-19 Study Assessing the Efficacy and Safety of Anti-
Spike SARS CoV-2 Monoclonal Antibodies for Prevention of SARS CoV-2 Infec-
tion Asymptomatic in Healthy Adults and Adolescents Who Are Household
Contacts to an Individual With a Positive SARS-CoV-2 RT-PCR Assay [Internet].
Bethesda, MD: U.S. National Library of Medicine. 2023 May 15 [cited 20 Dec
2023]. Available from: https://clinicaltrials.gov/study/NCT04452318.

Page 8 of 8

ClinicalTrials.gov. Index Individuals in SARS-CoV-2 Prevention Research Stud-
ies (COVID-19 Index Individuals Companion Study) (IICov19PRS) [Internet].
Bethesda, MD: U.S. National Library of Medicine. 2021 Dec 15 [cited 2022 Nov
9]. Available from: https://clinicaltrials.gov/study/NCT05074719.

O'Brien MP, Forleo-Neto E, Musser BJ et al. Subcutaneous REGEN-COV anti-
body combination to prevent Covid-19. N Engl J Med, 2021;385(13)(Suppl
Protocol).

Williams EL, Pierre DL, Martin ME, Beg MS, Gerber DE. Taking Tele behind the
scenes: remote clinical trial monitoring comes of Age during the COVID-19
pandemic. JCO Oncol Pr. 2021;17:577-9.

Colantuoni E, Rosenblum M. Leveraging prognostic baseline variables to gain
precision in randomized trials. Stat Med. 2015;34:2602-17.

Jefferson T, Dooley L, Ferroni E et al. Physical interventions to interrupt

or reduce the spread of respiratory viruses. Cochrane Database Syst Rev,
2023(1).

Althubaiti A. Information bias in health research: definition, pitfalls, and
adjustment methods. J Multidiscip Healthc. 2016,9:211-7.

Coughlin SS. Recall bias in epidemiologic studies. J Clin Epidemiol.
1990;43:87-91.

Bowling A. Mode of questionnaire administration can have serious effects on
data quality. J Public Health (Oxf). 2005;27(3):281-91.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.fda.gov/media/148910/download
https://www.fda.gov/media/93884/download
https://www.fda.gov/media/93884/download
https://clinicaltrials.gov/study/NCT04452318
https://clinicaltrials.gov/study/NCT05074719

	﻿Concordance between SARS-CoV-2 index individuals and their household contacts on index individual COVID-19 transmission cofactors: a comparison of self-reported and contact-reported information
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Results
	﻿Discussion
	﻿References


