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Background. Randomized controlled trials evaluated monoclonal antibodies for the treatment (Study 2067) and prevention 
(Study 2069) of coronavirus disease 2019 (COVID-19). Household contacts of the infected index case in Study 2067 were 
enrolled in Study 2069 and prospectively followed; these cohorts provided a unique opportunity to evaluate correlates of 
transmission, specifically viral load.

Methods. This post hoc analysis was designed to identify and evaluate correlates of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) transmission, adjusting for potential confounding factors related to source SARS-CoV-2 viral load 
and risk of SARS-CoV-2 acquisition in this population. Correlates of transmission were evaluated in potential transmission 
pairs (any infected household member plus susceptible household contact).

Results. In total, 943 participants were included. In multivariable regression, 2 potential correlates were determined to have a 
statistically significant (P < .05) association with transmission risk. A 10-fold increase in viral load was associated with a 40% 
increase in odds of transmission; sharing a bedroom with the index participant was associated with a 199% increase in odds of 
transmission.

Conclusions. In this prospective, post hoc analysis that controlled for confounders, the 2 key correlates for transmission of 
SARS-CoV-2 within a household are sharing a bedroom and increased viral load, consistent with increased exposure to the 
infected individual.
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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
the virus that causes coronavirus disease 2019 (COVID-19), is 
primarily spread through exposure to respiratory droplets from 
an infected individual [1]. Secondary attack rates within house-
holds have been estimated to be as high as 51.2% [2, 3], driving 
onward transmission at the community level. Previous cross- 
sectional studies have demonstrated a number of potential 
contributors to household transmission of SARS-CoV-2 [4]. 
However, the breadth of the current data is based on 

retrospective, observational studies from healthcare databases 
or contact tracing [5, 6]. Neither study type can ensure proper 
attribution of direction or source of transmission. Prospective 
evaluation of SARS-CoV-2 household transmission with repeat-
ed testing is needed to more accurately evaluate timing and order 
of infections to identify transmission events.

Clinical trials that enroll household members with frequent 
monitoring offer a unique opportunity to evaluate correlates 
of SARS-CoV-2 transmission. Casirivimab and imdevimab 
(CAS + IMD) are coadministered anti–SARS-CoV-2 monoclo-
nal antibodies that were previously used for treatment and pre-
vention of COVID-19 [7–11]. CAS + IMD is no longer 
authorized for use as the combination is not active against cur-
rent variants [12]. The efficacy and safety of CAS + IMD for 
treatment of outpatients with COVID-19 was evaluated in a 
randomized, double-blind, placebo-controlled trial, referred 
to herein as Study 2067 [13]. Additionally, the efficacy and safe-
ty of CAS + IMD for prevention of COVID-19 in household 
contacts of an infected individual was evaluated in a random-
ized, double-blind, placebo-controlled trial, referred to herein 
as Study 2069 [14, 15]. Household contacts of the infected 
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index case in Study 2067 were able to be enrolled in Study 2069, 
presenting a unique opportunity to prospectively evaluate cor-
relates of SARS-CoV-2 acquisition and transmission, specifi-
cally to investigate a dose response for SARS-CoV-2 viral 
load and transmission, within a household in participants 
from these trials.

METHODS

Analysis Overview

Two related studies, described below, are included in this post 
hoc analysis: a COVID-19 outpatient treatment study (Study 
2067) and a COVID-19 prevention study (Study 2069).

Study 2069 Design

The design of this 2-part, randomized, double-blind, placebo- 
controlled, phase 3 trial (also referred to as COVID-19 
Prevention Network 3502) assessing the efficacy and safety of 
subcutaneously administered CAS + IMD in preventing 
SARS-CoV-2 infections among uninfected household contacts 
of infected individuals (part A) and in recently infected individ-
uals (part B) was previously published (ClinicalTrials.gov identi-
fier NCT04452318) [14, 15]. Asymptomatic household contacts 
of an index case were treated with a single dose of CAS + IMD or 
placebo and followed through day 29 with weekly nasopharyn-
geal swabs for SARS-CoV-2 reverse-transcription quantitative 
polymerase chain reaction (RT-qPCR) testing and weekly inter-
views to assess for COVID-19 symptoms. Part A participants 
were included in this analysis if they were seronegative at base-
line and randomized to placebo. Part B participants were includ-
ed, regardless of serostatus, if they had a household member 
enrolled in Study 2067 and had another household member in 
part A of Study 2069 randomized to placebo. Study 2069 data 
utilized in this analysis were collected from 13 July 2020 to 12 
February 2021, prior to the emergence of the Delta and 
Omicron variants.

All Study 2069 participants completed a questionnaire on 
household member status (1 per household) including infor-
mation on general age, the presence/absence of COVID-19 
symptoms, COVID-19 testing status, relationship to index 
case, index case participation in Study 2067, and monoclonal 
antibody treatment (Supplementary Table 1) and a question-
naire on their interaction with the index case including sharing 
of household spaces, masking in the home, the presence/ 
absence of COVID-19 symptoms, and COVID-19 treatment(s) 
(Supplementary Table 2).

Study 2067 Design

The phase 3 portion of this randomized, double-blind, placebo- 
controlled trial assessing the efficacy and safety of intravenous 
CAS + IMD in outpatients with COVID-19 was previously 
published (ClinicalTrials.gov identifier NCT04425629) [16]. 

In brief, SARS-CoV-2–positive patients (from a diagnostic sample 
collected ≤72 hours prior to randomization) were treated with a 
single dose of CAS + IMD or placebo and followed through day 
29. Patients were enrolled in the phase 3 portion of Study 2067 be-
tween 24 September 2020 and 17 January 2021, prior to the emer-
gence of the Omicron variant. Only Study 2067 participants with a 
household member enrolled in Study 2069 part A and random-
ized to placebo were evaluated in this analysis.

Patient Consent Statement

The original studies were conducted in accordance with the 
Declaration of Helsinki, International Conference on 
Harmonisation Good Clinical Practice guidelines, and applica-
ble regulatory requirements. The local institutional review 
board or ethics committee at each study center oversaw trial 
conduct and documentation. All patients provided written in-
formed consent before participating in the trial.

Analysis Data Sets

Participants enrolled in the United States (to reduce country- 
specific sources of heterogeneity that cannot be adjusted for) 
from Studies 2067 and 2069 were eligible for inclusion in this 
analysis. Three analysis data sets were defined to assess the 
main outcome of SARS-CoV-2 household transmission and 2 
supporting analyses of SARS-CoV-2 viral load in the potential 
source and SARS-CoV-2 acquisition in household contacts.

Following the order of Figure 1, which describes the data set 
derivations, the household acquisition data set (HHACDS) in-
cluded Study 2069 part A participants who were randomized to 
the placebo arm in part A of Study 2069, were seronegative, and 
had a RT-qPCR result in the first 10 days of follow-up and was 
used to assess the endpoint of SARS-CoV-2 infection (acquisition) 
in household contacts. The transmission contact data set (TCDS) 
includes the subset of participants in HHACDS who had a house-
hold member enrolled in Study 2067 within 5 days of the contact’s 
enrollment. To be included in this data set, the contact had to have 
at least 1 household member who is a potential source (enrolled in 
Study 2067 or Study 2069 part B with detectable SARS-CoV-2 vi-
rus at enrollment). The source data set (SDS) includes all Study 
2067 and Study 2069 part B participants who shared a household 
with a participant in the TCDS; correlates of SARS-CoV-2 viral 
load were analyzed in this data set. The transmission data set 
(TDS) consists of all possible transmission pairs (infected house-
hold member plus susceptible household contact) from the TCDS 
and SDS to assess the transmission endpoint.

Statistical Analysis
SARS-CoV-2 Viral Load Analysis
This analysis was performed on the SDS. Linear regression was 
used to model the first observed viral load in the potential 
source as an outcome with predictors including region, ethnic-
ity, age, sex, body mass index, and serostatus univariably and in 
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a multivariable model including covariates selected by adaptive 
lasso with 10-fold cross-validation to select the tuning param-
eter. Notably, the first observed viral load was also the observed 
peak viral load in approximately 90% of evaluated participants.

SARS-CoV-2 Acquisition Analysis
Correlates of and risk factors for acquisition were modeled in 
the HHACDS using univariable and multivariable generalized 
estimating equations to account for household correlation as-
suming working independence with a log link to estimate the 
relative risk of acquisition. Covariates for the multivariable 
model were selected using adaptive lasso [17]. Acquisition, 
the endpoint, was defined as SARS-CoV-2 infection detected 
by day 10. This analysis was repeated on the TCDS to identify 
potential confounders in the final TDS.

Correlates of SARS-CoV-2 Transmission Analysis
To assess correlates of transmission, a competing risk type model 
was employed that allocated each negative household member a 
risk of transmission from each infected household member while 
allowing that the negative household member can only be infect-
ed by 1 household member. Each potential transmission pair (in-
fected household member [potential source] with negative 
household member [contact]) constituted the unit of analysis 
(TDS). Figure 2 provides an example of potential transmission 
within a household. The prospective design of these studies, 
with household contacts enrolled early in the index case’s 

infection, allows us to determine the sequence of infection. The 
model determines the likelihood of transmission to susceptible 
household contacts from each potential source. We included viral 
load from each potential source in a transmission pair as a predic-
tor of transmission. Other covariates were included if they were se-
lected via adaptive lasso in the acquisition or viral load analyses on 
the subset of participants in the TDS (analyses performed on the 
TCDS and SDS, respectively). All correlates selected for the multi-
variable acquisition model (in the HHACDS) were included in 
univariable models. Two sensitivity analyses were conducted. 
The first explored potential bias from including households where 
some members were excluded by refitting the multivariable model 
to only those households for whom all participants were enrolled. 
The second assessed further potential confounding factors by 
building a second multivariable model including all covariates 
that were significant at P < .05 in univariable analyses. A cubic 
B-spline was included to determine if there was a nonlinear rela-
tionship between SARS-CoV-2 viral load and the log odds of trans-
mission increases. The secondary attack rate within pairs was 
estimated using an intercept-only form of the model. Additional 
details on the statistical model for SARS-CoV-2 transmission are 
provided in the Supplementary Material.

RESULTS

Correlates of SARS-CoV-2 Viral Load in the Potential Sources

Baseline characteristics of the 220 potential sources (205 en-
rolled in Study 2067 and 15 enrolled in Study 2069 part B) 

Study 2069: PEP with mAbs (SC)
Participants were enrolled into 1 of 2 groups:
• Part A: RT-qPCR negative at baseline
• Part B: RT-qPCR positive at baseline

Household Acquisition Data Set (HHACDS): All Study 
2069 part A participants randomized to placebo who are
seronegative at baselinea (N = 943) 

Transmission Contact Data Set (TCDS): All participants
in the HHACDS with an index case in the SDS (N = 233)

Study 2067 participants who are 
RT-qPCR positive at baseline and 
enrolled within 5 days of a 
contact enrolled in the HHACDS
(n = 205b)

Study 2067: Early treatment of COVID-19 with
mAbs (IV) to prevent disease progression

Transmission Data Set (TDS): Consists of all source-contact 
pairs from the SDS and TCDS (N = 250 transmission pairsc)

Source Data Set (SDS): (N = 220)

Study 2069 part B participants
with an index case enrolled in
Study 2067 and another contact
in the HHACDS (n = 15)   

Figure 1. Derivation of analysis data sets. Derivation of study data sets from index cases enrolled in Study 2067 and household contacts enrolled in Study 2069. aMust have 
been enrolled in the United States and had a reverse-transcription quantitative polymerase chain reaction result in the first 10 days of follow-up. bTwo households in Study 
2069 had the same index case from Study 2067. cTransmission pairs were derived from 220 sources in the source data set (205 index cases from Study 2067 and 15 infected 
household contacts from Study 2069 part B) and 233 uninfected contacts from the transmission contact data set. Abbreviations: COVID-19, coronavirus disease 2019; 
HHACDS, household acquisition data set; IV, intravenous; mAbs, monoclonal antibodies (casirivimab and imdevimab); PEP, postexposure prophylaxis; RT-qPCR, reverse- 
transcription quantitative polymerase chain reaction; SC, subcutaneous; SDS, source data set; TCDS, transmission contact data set; TDS, transmission data set.
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are described in Supplementary Table 3 with the derivation of 
the potential infectors (SDS) described in Figure 1.

We examined correlates of viral load in the potential infec-
tors to determine potential confounders for the transmission 
analysis. Seropositivity and being of Hispanic or Latino ethnic-
ity are correlates of decreased viral load (Supplementary 
Table 4). These characteristics may confound the relationship 
between viral load and risk of transmission.

Correlates of SARS-COV-2 Acquisition in the Household Contacts

This post hoc analysis evaluated correlates of SARS-CoV-2 ac-
quisition in the first week of observation in placebo-treated par-
ticipants from Study 2069 who were uninfected (RT-qPCR 
negative) and seronegative at baseline (HHACDS). This 
includes 943 participants and is defined as the uninfected 
household contacts (Figure 1). Demographics and baseline 
characteristics for participants in uninfected household con-
tacts and the subset of those participants in all uninfected 
household contacts living with an index case (TCDS) are pre-
sented in Supplementary Table 5.

Supplementary Table 6 includes estimates of relative risk 
of SARS-CoV-2 acquisition univariably for all characteristics 
considered for inclusion in a multivariable model as well as 
estimates from the final multivariable model. In the final mul-
tivariable model, male sex, Hispanic or Latino ethnicity, and 

sharing a bedroom with an index case are statistically signifi-
cant correlates of SARS-CoV-2 infection, with male sex and 
Hispanic or Latino ethnicity associated with decreased risk 
and bedroom sharing associated with increased risk. Other var-
iables selected for the model may still play an important role in 
SARS-CoV-2 acquisition. Most notably, having another person 
in the household, besides the index case, who is symptomatic 
and infected was estimated to increase the risk of infection 
>2-fold, although this was not statistically significant in the 
multivariable model. Age was significant univariably but was 
not selected for the multivariable model, suggesting confound-
ing with other covariates.

Correlates of SARS-CoV-2 Transmission in Households

The aim of this analysis was to evaluate the correlates of 
SARS-CoV-2 transmission from any potential household 
source—the index case or an infected household member—to 
susceptible household contacts. The analysis is conducted on 
the potential transmission pairs (TDS) and includes 250 trans-
mission pairs (Figure 1) with a secondary attack rate, defined as 
the probability that transmission occurs within an infected/sus-
ceptible pair, estimated to be 12.9% (95% confidence interval 
[CI], 9.3–17.7).

In this analysis, only viral load and sharing a bedroom with 
the index case were associated with an increased risk of 

Household with recent SARS-CoV-2
infection identified. This index case

is enrolled into Study 2067.

Index case enrolled
into Study 2067

Household contacts
enrolled into Study 2069

Baseline RT-qPCR Day 7 RT-qPCR

Transmission event

Uninfected contact

Example Household

No transmission
Possible transmission

Transmission Within the
Example Household

Legend

Study 2067 index case and
potential source of infection

Infected household contact
from Study 2069 part B and
potential source of infection

Uninfected (at-risk)
household contact from
Study 2069 part A (RT-qPCR
negative and seronegative)

Infected household contact
from Study 2069 part ABaseline Day 7

Figure 2. Possible transmission within an example household. In this example, there are 4 household members—2 potential sources (an index case [Study 2067] and a 
household contact that was infected at baseline [Study 2069 part B]) and 2 at-risk household contacts enrolled in Study 2069 part A—yielding 4 transmission pairs. This 
graphic also illustrates the prospective nature of the studies. Abbreviations: RT-qPCR, reverse-transcription quantitative polymerase chain reaction; SARS-CoV-2, severe 
acute respiratory syndrome coronavirus 2.
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transmission (Table 1), with a 10-fold increase in SARS-CoV-2 
viral load being associated with a 40% (OR, 1.40 [95% CI, 1.07– 
1.85]) increase in the odds of transmission and sharing a bed-
room being associated with a 199% (ie, 2.99-fold) (95% CI, 
1.35–6.71) increase in the odds of transmission. Notably, trans-
mission was not mitigated by randomization of the potential 
source to an active product (CAS + IMD). On average, house-
holds in this analysis had an average of 3.36 members with 
an average of 2.71 enrolled into the 2 studies. Results were sim-
ilar when subset to households for which all participants were 
enrolled (average household size = 2.99).

Figure 3 plots the relationship between risk of transmission 
and viral load based on 2 univariable models: 1 with a linear re-
lationship between log odds of transmission and viral load and 
the other replacing the linear model with a spline model. The 
markers at the top of the plot show that transmission occurs 
across all levels of viral load, with increasing risk as viral load lev-
els increase. There was no evidence of a nonlinear relationship 
between viral load and transmission; thus, we could not identify 
a clear inflection/change point at which risk of transmission 
starts to increase more rapidly with increased vial load levels. 
The sensitivity analysis did not indicate any evidence of 
unaccounted-for confounding factors (data not shown).

DISCUSSION

This is the first prospective study of case-contact pairs to assess 
drivers of SARS-CoV-2 household transmission. While other 

studies have examined the propensity of an infected person 
to transmit SARS-CoV-2 [4] or the risk factors of a susceptible 
person to acquire SARS-CoV-2 infection [18, 19], none have 
followed the potential transmission pairs prospectively for 
transmission accounting for characteristics of both the source 
and susceptible contact. In this post hoc analysis, we prospec-
tively evaluated correlates of SARS-CoV-2 acquisition, viral 
load in the potential source, and transmission in uninfected, 
placebo-treated participants in a COVID-19 prevention trial 
(Study 2069) who were in the same household as participants 
in a COVID-19 treatment trial (Study 2067) and known to be 
uninfected at the time that potential sources in the household 
were infectious.

Overall, we identified 2 key correlates associated with in-
creased risk for SARS-CoV-2 transmission in our multivariable 
analysis: SARS-CoV-2 viral load and sharing a bedroom with 
the index participant. Every log10 increase in SARS-CoV-2 viral 
load (copies/mL) was associated with a 40% increase in risk of 
transmission. Thus, COVID-19 treatment and vaccination 
strategies that decrease viral load have the potential to decrease 
onward transmission. Sharing a bedroom with the index case 
was associated with approximately 3-fold increased odds of 
SARS-CoV-2 infection after adjustment for viral load in the 
source, consistent with previous reports [20], quantifying the 
potential benefit of isolation to reduce transmission. It is nota-
ble that while isolation was recommended in the study (consis-
tent with public health guidance at the time of study conduct), 
it might not have been possible, indicating the feasibility of 

Table 1. Correlates of Severe Acute Respiratory Syndrome Coronavirus 2 Transmission in Households

Correlate

Univariable Multivariable

Multivariable 
Whole Household 

Enrolled

OR (95% CI) OR (95% CI) OR (95% CI)

VL (in the source at enrollment), log10 copies/mL 1.37 (1.06–1.76) 1.40 (1.07–1.85) 1.54 (1.08–2.19)

Contact shares bedroom with index case 2.88 (1.32–6.32) 2.99 (1.35–6.71) 3.80 (1.34–10.68)

Contact age (10-y increase) 1.19 (.97–1.49) … … … …

Contact is male 1.16 (.55–2.45) … … … …

Contact identifies as Hispanic/Latino ethnicity 1.30 (.62–2.73) … … … …

Source identifies as Hispanic/Latino ethnicity 1.25 (.58–2.68) 1.85 (.81–4.19) 1.33 (.46–3.81)

Does not wear a face mask indoors (excluding within the household) 1.68 (.58–4.85) … … … …

No. of household members positive (excluding index case)  
0  
1  
≥2

…  
1.51  
1.35

…  
(.57–4.01)  
(.36–5.02)

…  
…  
…

…  
…  
…

…  
…  
…

…  
…  
…

≥2 symptomatic COVID-19 cases in the household (excluding index case) 1.11 (.40–3.06) … … … …

BMI ≥30 kg/m2 (contact) 1.25 (.59–2.70) … … … …

BMI ≥30 kg/m2 (source) 1.86 (.85–4.07) … … … …

South-central region of United States 1.89 (.87–4.15) … … … …

Source is seropositive at baseline 0.55 (.21–1.41) 0.96 (.35–2.66) 1.15 (.35–3.80)

Source randomized to placebo arm 0.95 (.42–2.17) … … … …

Significant correlates (95% CI excludes 1.00) are shown in bold.  

Abbreviations: BMI, body mass index; CI, confidence interval; COVID-19, coronavirus disease 2019; OR, odds ratio; VL, viral load.
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isolation and the potential role of pharmacological periexpo-
sure prophylaxis to limit transmission. Questions about prac-
tices on mask-wearing in the home were assessed the week 
prior to the start of follow-up (the time before the potential ex-
posure, not reflective of postexposure practices); thus, we were 
not able to appropriately assess a decrease in transmission with 
mask-wearing. Male sex and Hispanic or Latino ethnicity were 
associated with an increased risk of SARS-CoV-2 transmission 
(not statistically significant), consistent with reports in 
Hispanic/Latino patients showing increased risk of COVID-19 
illness and severity of COVID-19 [21] and men having an 
increased risk of severe outcomes with COVID-19 [22].

The current report prospectively and systematically tested all 
participants for infection at multiple time points, whereas the 
published reports are primarily cross-sectional in nature and 
thus cannot determine order of infection. They also do not ac-
count for potential biases/confounders, including structural 
barriers due to disparities in COVID-19 testing among 
Hispanic/Latino populations [23].

We also explored correlates of SARS-CoV-2 viral load in poten-
tial sources to identify potential confounders for the transmission 
analysis. We found that seropositivity was a correlate of decreased 

viral load, as previously described [24], indicating protection con-
ferred by immunity. We also found that Hispanic or Latino eth-
nicity was a correlate of decreased viral load. One possibility for 
this finding is this population was enrolled slightly later in the 
course of infection, consistent with the higher seropositivity re-
ported in this population [25, 26] and the decreased risk of acqui-
sition identified in the Hispanic/Latino population in this report.

The analysis of acquisition risk in this population illustrates 
the potential pitfalls in performing analyses of risk in a nonge-
neralizable subset: in this case, placebo arm participants with a 
known household exposure. The results conflict with published 
literature as well as results within potential transmission pairs, 
indicating lower risk for male sex and Hispanic or Latino eth-
nicity, and illustrate the importance of properly characterizing 
exposures and outcomes in transmission research. The trans-
mission analysis is based on prospective and systematic testing 
for all participants for infection at multiple time points, exclud-
ing participants for whom there was no enrolled household 
member with a quantifiable viral load during the period of 
time in which risk of infection was assessed.

Due to the complexity of both household and SARS-CoV-2 
transmission studies, limited prospective data informing 
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Figure 3. Relationship between viral load (VL) in the index case and risk of transmission to susceptible contact under linear and B-spline models. Markers at the top of the 
plot indicate transmission outcomes in the contacts at their source’s VL. Contacts may be represented multiple times depending on the number of sources in the household. 
Those contacts who acquired infection are indicated in red with the number of sources indicated by the shape (circle = 1; triangle = 2; + = 3).
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drivers of transmission within households currently exist. Our 
study designs and statistical analysis methods have several ad-
vantages over prior assessments, permitting us to evaluate 
household transmission of SARS-CoV-2. First, the design of 
Studies 2067 and 2069 allowed for prospective follow-up of 
household contacts, starting with the first known infection in 
the household. Second, we were able to include the index 
case as well as other infected individuals within the household 
in the competing risk type model at the time of transmission 
risk to account for multiple potential sources of transmission 
without having to attribute the infection to a single source. 
Third, these studies were conducted at the time in the pandem-
ic when households were quarantining upon infection, making 
community acquisition unlikely (not a competing source of ac-
quisition). Therefore, we likely captured all potential transmit-
ters and their susceptible contacts. Fourth, an in-depth 
questionnaire about household and individual risk factors was 
completed by the household contacts at the time of greatest 
risk of household transmission (when the majority of index cases 
were at their peak viral load). Fifth, Study 2069 included repeat 
virologic assessment so we could determine order of transmis-
sion (in contrast to contact tracing). Sixth, household contacts 
underwent virologic testing irrespective of symptoms, allowing 
us to capture both symptomatic and asymptomatic infections. 
Seventh, we utilized specific analytic methods that differentiate 
our analysis from previous analyses and were able to quantify 
potential effect sizes, strengthening current data [4, 27].

In this analysis, we evaluated incident SARS-CoV-2 acquisi-
tion approximately 1 week after enrollment (where participants 
had to be randomized within 96 hours of collection of the index 
cases’ positive SARS-COV-2 diagnostic test sample). This time-
point was prospectively chosen based on (1) our current under-
standing of SARS-CoV-2 incubation following exposure [28]; 
and (2) the assumption that most index cases were recently infect-
ed, and therefore, at or around peak viral load during the initial 
exposure period to the household contact. To be included in the 
treatment study (Study 2067), patients had to be SARS-CoV-2 
positive from a diagnostic sample collected ≤72 hours prior to 
randomization, and symptom onset needed to be ≤7 days before 
randomization. In the phase 3 analysis of Study 2067, the median 
time of symptom onset to randomization was 3 days [16], indicat-
ing that most patients were recently infected.

This analysis also shows the power of enrolling and following 
households prospectively. Although contacts were identified 
from Study 2067 index cases for enrollment into Study 2069 
to assess the postexposure prophylactic efficacy of CAS +  
IMD, there are clear advantages to designing complementary 
studies of index cases and their household contacts. This study 
is proof of concept of the feasibility of such an endeavor, as well 
as the potential of such a study to answer important questions 
about transmission, including the potential benefit of a treat-
ment intervention to impact transmission.

This post hoc analysis has several limitations. First, we cannot 
assess causation, only correlation of cofactors that may contrib-
ute to acquisition or transmission of SARS-CoV-2. Second, this 
study was not powered to evaluate a virologic threshold for 
transmission risk, which may partly explain why we were not 
able to identify a clear nonlinear relationship using this data 
set. Third, we may not have enrolled the entire household into 
the 2 studies. Fourth, we only collected information about the 
relationship of each person in the household to the index case 
but not to each other. Fifth, this analysis was conducted during 
the 28-day efficacy assessment period, prior to effective vaccine 
receipt, and transmission dynamics may differ in vaccinated in-
dividuals. Future studies are needed to address these outstanding 
questions.

In conclusion, using prospective data; detailed characteris-
tics on the household, its cases, and susceptible members; 
and statistical approaches specifically tailored to household 
transmission with 1 or more potential sources, we present 
quantitative estimates for the most important correlates for ac-
quisition and transmission of SARS-CoV-2 within a household, 
which are consistent with increased exposure to the infected in-
dividual by sharing a bedroom and increased viral load.
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