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Abstract

Background: Nirmatrelvir/ritonavir (N/R) reduces severe outcomes among patients with
COVID-19; however, rebound after treatment has been reported. We compared symptom and
viral dynamics in community-based individuals with COVID-19 who completed N/R and similar
untreated individuals.

Methods: We identified symptomatic participants who tested SARS-CoV-2 positive and were
N/R eligible from a COVID-19 household transmission study: index cases from ambulatory
settings and their households were enrolled, collecting daily symptoms, medication use, and
respiratory specimens for quantitative PCR for 10 days, March 2022—May 2023. Participants
who completed N/R (treated) were propensity score matched to untreated participants. We
compared symptom rebound, viral load (VL) rebound, average daily symptoms, and average daily
VL by treatment status measured after N/R completion or, if untreated, seven days after symptom
onset.

Results: Treated (n=130) and untreated participants (n=241) had similar baseline characteristics.
After treatment completion, treated participants had greater occurrence of symptom rebound (32%
vs 20%; p=0.009) and VL rebound (27% vs 7%; p<0.001). Average daily symptoms were lower
among treated participants compared to untreated participants without symptom rebound (1.0

vs 1.6; p<0.01), but not statistically lower with symptom rebound (3.0 vs 3.4; p=0.5). Treated
participants had lower average daily VLs without VL rebound (0.9 vs 2.6; p<0.01), but not
statistically lower with VL rebound (4.8 vs 5.1; p=0.7).

Conclusions: Individuals who completed N/R experienced fewer symptoms and lower VL
but were more likely to have rebound compared to untreated individuals. Providers should still
prescribe N/R, when indicated, and communicate possible increased rebound risk to patients.

Background

Since 2020, multiple treatments have been developed against SARS-CoV-2, the viral cause
of COVID-19. Several outpatient treatments for people with COVID-19 and risk factors
for severe outcomes are available —nirmatrelvir/ritonavir (N/R) being the most frequently
used. N/R has been shown to reduce the risk of severe outcomes among patients with
mild-to-moderate COVID-19. [1-5] Evidence is emerging that N/R can reduce the risk of
post-COVID conditions.[6]
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Soon after N/R became available clinically in January 2022, there were anecdotal reports,
case series, and observational studies of symptom or viral rebound among individuals treated
with N/R. [7-9] Understanding what happens both from a clinical standpoint (or the patient
experience as assessed by symptoms) and epidemiologic standpoint (as assessed by viral
loads and those associated with potential infectiousness[10]) is important for communicating
treatment expectations and to understand potential changes in transmissibility. Few previous
studies have assessed rebound among community-based individuals with COVID-19 or
among comparable treated and untreated individuals, as people receiving N/R treatment tend
to be older and have more medical comorbidities and risk factors than untreated people.

The objective of this analysis was to compare COVID-19 symptom and viral dynamics
among community-based individuals who completed N/R treatment compared to eligible
individuals who were not treated.

Study Design and Population

Persons included in this analysis were drawn from a prospective COVID-19 case-ascertained
household transmission study in the United States.[11] Briefly, individuals testing positive
for SARS-CoV-2 by RT-PCR or antigen test between September 2021 and May 2023

were identified as eligible for enrollment as index cases. Upon enrollment, participants
(index and household contacts) completed baseline questionnaires providing demographics,
chronic conditions, vaccination, and prior infection history. Participants were followed
prospectively for 10 days from enrollment, reporting daily COVID-19 symptoms and
medications, and providing self-collected daily specimens for SARS-CoV-2 testing. Self-
collected nasal swabs were tested for SARS-CoV-2 using real-time RT-PCR on the Hologic
Panther platform. Viral loads of positive swabs were calculated via linear regression of cycle
threshold values calibrated to WHQ’s International Unit (1U)-based standard to estimate the
number of viral RNA copies present in a mL of transport media (Supplemental Methods).
[12]

Participants were eligible for this analysis if they met the following treatment eligibility
criteria: tested positive for SARS-CoV-2, enrolled post-March, 2022 (the time of earliest
report of N/R among participants), reported COVID-19 symptoms, =12 years old, and were
not hospitalized. Participants who reported taking molnupiravir, remdesivir, bebtelovimab or
>1 COVID-19 medication were excluded.

N/R Treated Group

Participants were considered “N/R treated” if N/R was started within five days of symptom
onset and completed in 5-6 consecutive days both to align with FDA prescription guidelines
and ensure similar timelines of symptom onset to N/R completion for post-treatment
comparisons with untreated participants.[13] To allow inclusion of individuals whose first
daily diary was after symptom onset (but still <5 days of onset), we considered 3—4
consecutive days of N/R as “N/R treated”. Treatment completion was defined as the last
reported day of N/R. A summary of characteristics of all who initiated N/R is available
(Table S1).

Clin Infect Dis. Author manuscript; available in PMC 2024 May 16.
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Propensity Score Matching for Untreated Group

We used propensity score (PS) matching to select similar untreated participants compared
to N/R treated participants. PS matching was performed using logistic regression with

the outcome of N/R treatment completion versus no COVID-19 treatment and baseline
covariates (see Supplemental Methods for full PS matching methods). Among untreated
participants, treatment completion proxy was defined as seven days since symptom onset —
the median days from symptom onset to N/R treatment completion in the N/R treated group
and used to align physiologic infection timelines between groups.

Definitions and Outcomes

For the main analysis, follow-up for study outcomes started at treatment completion

for N/R treated participants or treatment completion proxy for untreated participants.

Any comparisons performed before treatment completion or proxy were to understand
comparability of course of illness between the N/R treated and untreated participants from
symptom onset to the end of treatment. These comparisons include up to five pre-treatment
days among some of the N/R treated participants. Follow-up from symptom onset continued
through the earliest of last daily diary (symptom outcomes) or PCR result (viral outcomes),
withdrawal date, or end of follow-up.

The primary outcomes were average daily number of symptoms, average daily VL, symptom
rebound, and VL rebound after treatment completion or treatment completion proxy.
Number of symptoms was calculated based on the reported presence of the 15 elicited
COVID-19 symptoms in the daily diary (Supplemental Methods). A participant’s average
daily number of symptoms was calculated by summing the number of symptoms reported
each day after treatment completion then dividing by the number of days with symptom
responses. Similarly, a participant’s average daily VL was calculated by summing the VL
(as log1glU/mL) results each day after treatment completion then dividing by the number of
days with VL results.

Symptom and VL rebound were determined based on the relative timing of and the
magnitude difference of minimum and maximum daily number of symptoms or VL result
after treatment completion (Figure S1). Symptom rebound was defined as an increase of at
least two symptoms any time after treatment completion/proxy. VL rebound was defined as
an increase of at least 1 log,olU/mL (increasing to or above 5 logyglU/mL) any time after
treatment completion/proxy. For a sensitivity analysis, we evaluated alternative definitions of
symptom and VL rebound including rebound from asymptomatic and rebound from negative
PCR. We also evaluated rebound outcomes among all participants who started N/R within

5 days of symptom onset (and their PS selected untreated participants) compared to our
analysis population.

Secondary outcomes included symptom resolution, PCR conversion to negative, average
daily number of symptoms and VL before treatment completion or treatment completion
proxy, peak number of symptoms reported on a single day, peak VL, and presence/absence
of asymptomatic days and negative VL days. Symptom resolution was defined as the first
day a participant was asymptomatic after which no symptoms were reported. Similarly, PCR
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conversion was defined as the first day a patient had a negative PCR result after which no
additional positive results occurred. PCR conversion analysis used qualitative PCR results
from both nasal swab and saliva specimens.

Statistical Analysis

N/R treated and untreated participant characteristics were compared before and after PS
matching using Wilcoxon rank sum, Pearson’s Chi-squared, and Fisher’s exact tests,

as appropriate. We compared proportions with any asymptomatic days or any negative
PCR result using chi-squared tests. Average humber of daily symptoms, peak number

of symptoms, average daily VL, and peak VL were not normally distributed and thus
group medians were compared using Wilcoxon rank sum tests. To understand the severity
of rebound compared to the first week of ilness, we compared average and peak

daily symptoms and VL before and after treatment completion/proxy among individuals
experiencing rebound using Wilcoxon signed-rank test. We used Kaplan-Meier survival
analysis to compare cumulative probability of symptom resolution and PCR conversion
by treatment status. Probability of resolution or conversion was reported as 1-survival
probability. We used logistic regression to calculate odds of VL rebound by symptom
rebound, overall and by treatment status. Because we attained covariate balance after PS
matching, we did not account for matching status in our main analyses. [14] A 2-sided
P<0.05 was defined as statistically significant. Analyses were performed in R Statistical
Software (v4.2.3; R Core Team, 2023) and PS matching using Matchlt R package (v4.5.3,
Ho, Imai, King, & Stuart, 2011).

Ethical Review

Results

Study activities were reviewed and approved by the Institutional Review Boards (IRB)

of Vanderbilt University and Westat; the Centers for Disease Control and Prevention IRB
reviewed these activities and relied on these approvals (see 45 C.F.R. part 46; 21 C.F.R. part
56).

Of 3,883 participants enrolled in the COVID-19 household transmission study, 2,661 tested
positive for SARS-CoV-2 (Figure 1). Participants were excluded if they did not meet N/R
eligibility criteria (n=1,286), took another COVID-19 medication (n=42), started N/R before
symptom onset or after 5 days after symptom onset (n=10), or who did not complete N/R
(n=89).

Of 1,234 participants who met analysis inclusion criteria, 133 completed N/R treatment
(N/R treated) and 1,101 were untreated. Before PS matching selection of untreated
participants, N/R treated participants were older, reported more comorbidities, were more
likely to be White, non-Hispanic, and more likely to have received =3 vaccine doses (Table
1). After PS matching, 241 untreated participants were selected based on nearest PS match
to 130 N/R treated participants (final ratio of 1.9:1) and included in our analysis. The
selected untreated participants had similar baseline characteristics compared to N/R treated
participants (Table 1, Figure S2). N/R treated participants started treatment a median of 2

Clin Infect Dis. Author manuscript; available in PMC 2024 May 16.
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days after symptom onset (Table S1). N/R treated and untreated participants were enrolled a
median of 3 days after symptom onset and concluded follow-up a median of 13 days after
onset.

Symptom Outcomes

Before treatment completion/proxy, participants had similar average number of daily
symptoms (3.9 vs. 4.0; p=0.9) and peak number of symptoms (6.5 vs. 6; p=0.8) by

treatment status. The cumulative probability of symptom resolution from symptom onset to
the end of follow-up was 34%. N/R treated and untreated participants had similar cumulative
probability of symptom resolution (31% vs. 35%; p=0.8, Figure 2A).

After treatment completion/proxy, participants still had similar average number of daily
symptoms (1.7 vs. 2.0; p=0.1, Figure 2B) and proportion with =1 asymptomatic day

(48% vs. 36%; p=0.05) by treatment status. One-quarter of participants (88/371, 23.7%)
experienced symptom rebound. Compared to participants who did not experience symptom
rebound, participants who did had higher average daily symptoms (4.6 vs. 3.7; p<0.001)
and peak symptoms (7 vs. 6; p<0.001) before completion/proxy irrespective of treatment.
Among participants who experienced symptom rebound (n=88), average daily symptoms
and peak symptoms were higher before completion/proxy than after (4.6 vs. 3.3; p<0.001; 7
vs. 5; p<0.001; respectively).

N/R treated participants were more likely to experience symptom rebound compared

to untreated participants (32%; 95%CI1=24-40% vs. 20%; 95%CI=15-25%; p=0.009).
Sensitivity analyses of symptom rebound definitions showed similar trends (Table S2).

N/R treated and untreated participants who experienced symptom rebound reported similar
average daily symptoms (3.0 vs 3.4; p=0.5), peak symptoms (5 vs. 5; p=0.9), and proportion
with =1 asymptomatic day (29% vs. 15%; p=0.1) after treatment completion/proxy. Among
those who did not experience symptom rebound, N/R treated had lower average daily
symptoms (1.0 vs 1.6; p=0.003; Figure 2C) and peak symptoms (2 vs 3; p=0.004),

and higher proportion with =1 asymptomatic day (56% vs 42%; p=0.03) after treatment
completion/proxy compared to untreated.

Viral Outcomes

All 371 participants included in the symptoms analysis had 22 qualitative PCR results from
nasal swab or saliva specimens and were included in the PCR conversion analysis. The
cumulative probability of PCR conversion to negative before the end of follow-up was 63%
and was not statistically different by treatment status (N/R treated=56% vs untreated=65%;
p=0.7, Figure 3A).

Of 371 participants included in symptoms analysis, =2 nasal VL results were available

for 276 (74%) participants, who were included in VL analysis; similar proportions of N/R
treated and untreated participants were excluded, and participant characteristics remained
similar (Figure 1, Table S3). N/R treated and untreated participants had similar days from
onset to first VL result (3 vs 4; p=0.06) and similar first VL quantity (6.0 vs 6.0 log1glU/mL;
p=0.6). Before treatment completion/proxy, N/R treated participants had lower average daily
VLs (4.2 vs 5.6; p<0.001) compared to untreated participants.

Clin Infect Dis. Author manuscript; available in PMC 2024 May 16.
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After treatment completion/proxy, N/R treated participants had lower average daily VLs
(1.5 vs 2.7, p=0.007). VL rebound occurred among 14% of participants (38/276). Before
treatment completion/proxy, average daily VLs were similar for participants who would
later have VL rebound and those who did not (4.8 vs. 5.2; p=0.3). Among participants who
had VL rebound (n=38), pre- and post-treatment completion/proxy average daily VLs (4.8
vs. 4.8; p=0.7) were similar, but peak VL (6.3 vs. 6.7; p=0.01) was slightly higher after
treatment.

N/R treated participants were more likely to have VL rebound compared to untreated
participants (27%, 95%CI1=19-37% vs. 7%, 95%CI=4-12%; p<0.001). Sensitivity analysis
of various VL rebound definitions illustrated similar results (Table S4). Of note, VL rebound
from a negative PCR result to at least 5 log,olU/mL after treatment occurred among 7%
(95% CI: 3%, 15%) of N/R treated participants compared to 0% (95% CI: 0%, 3%) of

the untreated participants (p<0.001). Among those with VL rebound (n=38), N/R treated
participants had a larger VL increase after treatment completion than untreated participants:
median VL increase was 5.4 log1glU/mL (IQR: 4.1, 6.5) among N/R treated compared to 1.6
logiolU/mL (IQR: 1.2, 2.4) among untreated (p<0.001; Figure 3B). N/R treated participants
with VL rebound had similar average daily VL after treatment completion (4.8 vs. 5.1; p=0.
7) and similarly likely to have at least one negative result (27% vs. 25%; p>0.9) compared
to untreated participants with VL rebound. However, N/R treated participants with rebound
had significantly higher peak VL (7.3 vs. 6.2; p=0.03) than untreated participants. There
were no significant differences in VL before treatment completion among participants who
experienced rebound or did not, overall and stratified by treatment status.

Overlap of symptom and viral rebound

Over two-thirds (69%; n=190) of participants experienced neither symptom nor VL rebound
after treatment completion/proxy and only 7% (n=18) experienced both (Figure 4A).
Participants who experienced symptom rebound had 3.56 increased odds of VL rebound
compared to those who did not experience symptom rebound (95% ClI: 1.74, 7.28; Figure
4B; VL rebound event rate: 27% with symptom rebound vs 10% without symptom rebound).
Among N/R treated, odds of VL rebound were 5.55 greater among participants who
experienced symptom rebound compared to those who did not experience symptom rebound
(95% CI: 2.13, 15.1; VL rebound event rate: 52% with vs 16% without symptom rebound).
Among untreated, there was no association between symptom rebound and VL rebound
(OR: 1.30, 95%CIl: 0.28, 4.65; VL rebound event rate: 8% with vs 6% without symptom
rebound).

Discussion

This analysis is among the first to describe symptom and VL dynamics and rebound

among community-based individuals in a nation-wide sample who completed N/R treatment
compared to similar untreated individuals. Like other studies, we found that individuals
who completed N/R had fewer symptoms and lower VL than individuals who did not

take treatment. However, after completing treatment, N/R recipients were more likely to
experience symptom and VL rebound compared to untreated participants. Independent

Clin Infect Dis. Author manuscript; available in PMC 2024 May 16.
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of treatment status, participants who experienced symptom rebound reported more daily
symptoms in the first week of illness than those who did not experience symptom rebound,
and participants experiencing rebound reported fewer daily symptoms during rebound
compared to before treatment completion. Individuals who completed N/R and experienced
symptom rebound were more likely to have VL rebound than those without symptom
rebound.

Symptom and VL rebound are multidimensional phenomena. As a result, the definition

of rebound impacts its frequency. We used a sensitive symptom rebound definition to
answer the clinical patient-centered question “after treatment completion, will | feel worse
again (even if my symptoms haven’t resolved during treatment)?” Consequently, symptom
rebound was more common in untreated participants in our study than in other studies where
rebound required resolution of symptoms before a subsequent increase in symptoms, [15,
16] but comparable to one with a similar definition. [17] We defined VL rebound in a
similarly sensitive way to answer the epidemiologic-centered question: “Will | be infectious
after treatment completion?” VL rebound was more common among untreated participants
in our study than in studies defining rebound only on days 10 or 14 post-treatment, [16,

18] but comparable to a trial with similar sampling and definition to ours.[17] Across the
diverse definitions for rebound, most studies evaluating rebound by treatment with SARS-
CoV-2 antivirals have found higher proportions among treated participants though few were
statistically significant. [15, 18-21]

Our analysis demonstrated that VL and symptom rebound are distinct clinical and
epidemiologic phenomena that can occur in patients with mild-to-moderate COVID-19.
However, individuals who completed N/R were over five times more likely to have VL
rebound when they experienced symptom rebound compared to those without symptom
rebound. Given that inhibiting viral replication is the intended mechanism of action of
nirmatrelvir, VL rebound after treatment completion is not surprising. [22] Though VL
rebound was more frequent among N/R treated participants, they were more likely to have
>1 negative result compared to untreated participants, further illustrating how N/R quickly
reduces viral load.[1, 23]

Our analysis has several limitations. First, medications and symptoms were self-reported;
there could have been unreported COVID-19 medication use causing misclassification,

and bias in symptom reporting. Second, daily symptoms and VL were available for

10 days following enrollment. We may have insufficient follow-up time to detect all
outcomes. Third, there could be unmeasured differences between N/R treated and untreated
participants. By including many pre-treatment patient characteristics in the PS model, much
of the unmeasured confounding may be mitigated. Fourth, this study population may not

be representative of all community-based COVID-19 patients in the US. Fifth, included
participants had mild disease not requiring hospitalization, most household contacts did not
seek care, and symptom severity was not captured. It is unclear how these results extrapolate
to severe disease. Finally, participants are from a prospective cohort study with varying days
from symptom onset to enrollment. To mitigate potential bias from our choice of comparison
timeline among untreated participants, we used median observed days from symptom onset
to N/R completion our proxy for treatment completion in the untreated group and limited

Clin Infect Dis. Author manuscript; available in PMC 2024 May 16.
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N/R treated participants to those who started <5 days of symptom onset and completed in
5-6 days.

Among community-based individuals with mild-to-moderate COVID-19, individuals who
completed N/R had fewer symptoms and lower VL, but greater risk of symptom and

viral rebound after treatment completion compared to similar untreated individuals. Our
results, in combination with other clinical trial data showing reduction in severe outcomes
following nirmatrelvir/ritonavir, support that nirmatrelvir/ritonavir be prescribed for all high-
risk individuals. [1-5] Future studies are needed to understand rebound predictors and the
association with COVID-19 treatments. Healthcare providers should initiate timely N/R
treatment for patients when indicated and inform patients about the benefits of N/R as well
as the potential increased risk for rebound.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points:

Among community-based individuals with mild-to-moderate COVID-19, participants
who completed nirmatrelvir/ritonavir had fewer symptoms and lower viral load but
rebound occurred more often compared to untreated participants. Providers should
prescribe N/R, when indicated, and communicate possible increased rebound risk to
patients.
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COVID-19 household participants (n=3883) |
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» Never SCV2 positive (n=1222)
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Participants who tested SCV2 positive (n=2661) |

Excluded (n=1286):

* Enrolled before March 2022 (n=265)

» Asymptomatic (n=215)

» <12 years old (n=365)

* Hospitalized (n=7)

+ Missing covariate or outcome data (n=434)

v

Symptomatic and N/R eligibile (n=1375) |

Did not meet exposure definition (n=141):
—P. Reported taking other COVID medication (n=42)
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Figure 1. Participants eligible for analysis, nirmatrelvir/ritonavir treatment completion, and
propensity score matched selection of untreated participants from a larger case-ascertained
household transmission study of COVID-19 in the United States

Footnote: Elicited symptoms included fever (including feeling feverish/chills), cough, sore
throat, runny nose, nasal congestion, fatigue (including feeling run down), wheezing, trouble
breathing (including shortness of breath), chest tightness (including chest pain), loss of
smell or taste, headache, abdominal pain, diarrhea, vomiting, and body aches (including
muscle aches). Elicited COVID-19 medications included molnupiravir, remdesivir, and
nirmatrelvir/ritonavir; other medications were reported in a free-response section of

the diary. PS matching was performed using logistic regression with the outcome of
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N/R treatment completion (N/R treated) versus no COVID-19 treatment (untreated) and
covariates included age at enrollment, sex, race/ethnicity, Social Vulnerability Index, prior
COVID-19, recruitment method, participant type (index vs. contact), accessed medical
care after enrollment, received =3 verified COVID-19 vaccine doses, received a verified
COVID-19 vaccine dose <6 months of index onset, SARS-CoV-2 variant circulating at the
time of index onset, number of comorbidities, and whether the participant reported each
of asthma or other lung disease, heart disease, diabetes, cancer, liver or kidney disease,
immunocompromising condition or taking immunosuppressing medication, or any other
chronic health condition. SCV2=SARS-CoV-2; N/R=nirmatrelvir/ritonavir
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n=41

n=89

Figure 2. Symptom dynamics during the first two weeks after symptom onset by nirmatrelvir/
ritonavir (N/R) treatment and symptom rebound? visualized as (A) cumulative probability of
symptom resolution?, (B) median number of symptoms each day since symptom onset and
proportion of patients experiencing symptom rebound, and (C) average daily symptoms after
N/R completion (or seven days since symptom onset for untreated group)

Footnote: Participants reported symptoms daily from a list of 15 symptoms including fever
(including feeling feverish/chills), cough, sore throat, runny nose, nasal congestion, fatigue
(including feeling run down), wheezing, trouble breathing (including shortness of breath),
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chest tightness (including chest pain), loss of smell or taste, headache, abdominal pain,
diarrhea, vomiting, and body aches (including muscle aches).

1Symptom rebound was defined as an increase of at least two reported symptoms after
treatment completion or treatment completion proxy

2Symptom resolution was defined as the first day in which a participant was asymptomatic
after which no later symptoms were reported
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Figure 3. Viral dynamics during the first two weeks after symptom onset by nirmatrelvir/
ritonavir treatment completion and viral load rebound? visualized by (A) cumulative probability
of RT-PCR conversion to negativez, (B) median viral load each day since symptom onset and
proportion with viral load rebound, and (C) median of each participant’s average daily viral
load after nirmatrelvir/ritonavir completion or seven days since symptom onset

Footnote: N/R=nirmatrelvir/ritonavir;
1VL rebound was defined as an increase of at least 1 log;olU/mL for which the maximum
VL exceeded 5 logyolU/mL after treatment completion/proxy;

Clin Infect Dis. Author manuscript; available in PMC 2024 May 16.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Smith-Jeffcoat et al.

Page 18

2PCR conversion was defined as the first day in which a patient had a negative PCR result
after which no additional positive results occurred.
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Figure 4. Proportion of participants experiencing symptom and viral load rebound outcomes (A)
and odds of viral load rebound when symptom rebound experienced (B), overall and stratified
by nirmatrelvir/ritonavir treatment completion status

Footnote: VL=viral load; N/R=nirmatrelvir/ritonavir
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Comparison of participant demographics and characteristics for nirmatrelvir/ritonavir (N/R) treated and
untreated groups before and after propensity score matching

All Matched
Characteristic N/R treated!  Untreated?! p-valuez N/R treated!  Untreated?! p-value2
N =133 N=1,101 N =130 N =241

Age at enrollment, years 57 (42, 67) 39 (29, 52) <0.001 56 (41, 66) 53 (43, 65) 0.5
Male sex 55 (41%) 423 (38%) 05 54 (42%) 99 (41%) >0.9
Race/ethnicity <0.001 >0.9

White, Non-Hispanic 111 (83%) 731 (66%) 108 (83%) 203 (84%)

Hispanic/Latino 5 (3.8%) 218 (20%) 5 (3.8%) 11 (4.6%)

Black, Non-Hispanic 7 (5.3%) 51 (4.6%) 7 (5.4%) 12 (5.0%)

Other 8 (6.0%) 88 (8.0%) 8 (6.2%) 12 (5.0%)

Unk/Refused 2 (1.5%) 13 (1.2%) 2 (1.5%) 3 (1.2%)

0.27 0.38 0.28 0.28

Social Vulnerability Index (0.10,0.47)  (0.15, 0.67) <0001 (0.10,0.50)  (0.11, 0.49) 08
Prior COVID-19 42 (32%) 372 (34%) 06 41 (32%) 79 (33%) 08
Enrolled from a sentinel site 100 (75%) 663 (60%)  <0.001 97 (75%) 181 (75%) >0.9
Index participant 90 (68%) 663 (60%) 0.1 87 (67%) 166 (69%) 0.7
Sought medical care after enrollment 25 (19%) 54 (4.9%) <0.001 24 (18%) 33 (14%) 0.2
Received 3+ COVID-19 vaccine doses 120 (90%) 792 (72%) <0.001 117 (90%) 217 (90%) >0.9
Received COVID-19 vaccine <6 months ago 54 (41%) 347 (32%) 0.035 52 (40%) 95 (39%) >0.9
Number of reported chronic medical conditions# 1(1,2) 0(0,1) <0.001 1(1,2) 1(0,2) 0.2
Asthma or other chronic lung disease 28 (21%) 161 (15%) 0.052 27 (21%) 47 (20%) 0.8
Cardiovascular/heart disease 41 (31%) 180 (16%) <0.001 40 (31%) 66 (27%) 0.5
Diabetes 18 (14%) 55 (5.0%)  <0.001 17 (13%) 27 (11%) 06
Cancer 20 (15%) 57 (5.2%)  <0.001 18 (14%) 26 (11%) 0.4
Chronic kidney or liver disease 2 (1.5%) 18 (1.6%) >0.9 2 (1.5%) 4 (1.7%) >0.9
L’Q}ﬂ%‘%ﬁ%@g&%ﬁg;@?ﬂ;ﬁg‘imggtgn‘;””e““y takes 12(9.0%)  52(47%) 0035 12(92%)  23(95%)  >0.9
Any other chronic medical condition 54 (41%) 211 (19%) <0.001 52 (40%) 93 (39%) 0.8
Predominant variant at time of enrollment 0.3 >0.9

Omicron BA1/BA2: Dec 21 - Apr 22 5 (3.8%) 62 (5.6%) 5 (3.8%) 9 (3.7%)

Omicron BA4/5: May 22 - mid Jan 23 100 (82%) 922 (84%) 108 (83%) 202 (84%)

Omicron XBB: mid Jan 23 on 19 (14%) 117 (11%) 17 (13%) 30 (12%)

I\edian (1QRY; n (%)

2 . . .
Wilcoxon rank sum test; Pearson’s Chi-squared test; Fisher’s exact test

Social Vulnerability Index was determined based on the 2020 US decennial census tract location of the home. It uses 16 U.S. census variables to
indicate the relative vulnerability of every U.S. census tract to a hazardous event with values closer to 1 representing highly vulnerable areas and

values closer to 0 representing least vulnerable areas.
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Elicited chronic medical conditions included asthma, non-asthma chronic lung disease, cancer, diabetes, cardiovascular/heart disease,
immunocompromising conditions, immune suppressing medications, kidney disease, liver disease, and other chronic medical conditions.
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