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BACKGROUND: This is the first study, to our knowl-
edge, to assess uptake of oral antiviral treatment (OAV)
for COVID-19 in the US and assess whether it is reach-
ing recommended groups.

OBJECTIVE: The study evaluated uptake among per-
sons of all ages, with emphasis on utilization among
individuals ages 65 +who comprise 75% of all COVID-19
deaths. To maximize public health outreach and benefit,
we sought to understand reasons for use and non-use of
OAV among individuals 65+ with at least mild COVID-19
symptoms.

DESIGN: Data were collected from phase 3.5 of the US
Census Household Pulse Survey, during three 2022
time periods: June 1-13, June 29-July 11, and July
27-August 8.

PARTICIPANTS: Respondents (n=12,299) were ages
18 +with active or resolved COVID-19 within the last
4 weeks of their survey participation.

MAIN MEASURE(S): Comparisons of demographic vari-
ables were made for OAV uptake using the chi-square
test of independence. A logistic regression was con-
ducted to identify characteristics of participants inde-
pendently associated with receipt of an OAV. Compari-
sons were made with chi-square testing, between those
ages 65 +with at least mild symptoms who endorsed one
of a number of specific reasons for not using OAV.

KEY RESULTS: Utilization was low—17.9% of all
respondents, 20.5% of respondents ages 50-64, and
33.9% of respondents 65 years and older received guide-
line-concordant treatment for their infection. Receipt
did not differ by income or sex. The average response
across the three phases was 5.4%. Most common rea-
sons for not receiving treatment included having mini-
mal symptoms, not thinking that they needed treat-
ment, and not receiving a recommendation from their
healthcare provider.

CONCLUSIONS: A minority of increased-risk US resi-
dents have accessed early therapy for COVID-19 despite
being made available without cost. Responses suggest
that efforts to improve patient and provider knowledge
could improve utilization to mitigate future COVID-19
hospitalizations.
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n December 2021, the US Food and Drug Administration

(FDA) authorized two oral antiviral therapies (OAV)—
nirmatrelvir co-administered with ritonavir (Paxlovid), and
molnupiravir, after clinical trials showed significant reduc-
tions in hospitalisations and serious illness[1]. They were
approved for those ages 12 + with mild or moderate disease
for outpatient therapy of early COVID-19 to prevent onset of
severe disease, within 5 days of symptom onset[2]. Initially,
this approval coincided with a worldwide Omicron wave,
increasing demand for OAV in short supply and leading to
rationing of these therapies for the most vulnerable[3].

By February 2022, the United States (US) had adequate
supply of OAV to meet demand and many jurisdictions had
under-utilized inventories. This prompted the Centers for
Disease Control and Prevention (CDC)[4], the Guidelines
Panel of the National Institutes of Health, and many pro-
fessional societies[5] to recommend prompt therapy to the
at-risk 40% of the US population as estimated by the FDA.
On May 24, 2022, the CDC issued a Health Alert Network
(HAN) Health Advisory to update healthcare providers, pub-
lic health departments, and the public, stating that ‘“Paxlovid
continues to be recommended for early-stage treatment of
mild to moderate COVID-19 among persons at high risk for
progression to severe disease”. On June 11, the CDC pro-
vided further interim guidance stating that clinicians should
consider oral COVID-19 treatment in non-hospitalized
patients who meet all of the following: (a) test positive for
SARS-CoV-2 (with PCR or antigen test, including at-home
tests), (b) have symptoms consistent with mild to moderate
COVID-19, (c) are within 5 days of symptom onset, and (d)
have one or more risk factors for severe COVID-19. Risk
factors for severe COVID-19 included (a) age over 50 years,
with risk increasing substantially at age > 65 years; (b) being
unvaccinated or not being up to date on COVID-19 vacci-
nations; and (c) specific medical conditions and behaviors.

To our knowledge, there have been no studies in the US
or elsewhere to assess uptake of OAV and whether it is
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reaching recommended groups. Hence, we first evaluated
uptake among persons of all ages, then sought to determine
utilization specifically among individuals ages 65+ who
comprise 75% of all COVID-19 deaths[6]. We also sought
to understand reasons for use and non-use of OAV among
individuals ages 65 + with at least mild symptoms to direct
approaches to maximize public health benefit.

METHODS

We accessed individual-level data from the US Census
Bureau’s Household Pulse Survey (HPS). This online sur-
vey invites a random sample of US adults (ages 18+) to
understand how the pandemic has impacted their daily lives.
HPS full technical documentation regarding data collection
as well as the questions included in the survey can be found
on the Census Bureau’s website[7].

New in phase 3.5 of HPS, participants diagnosed with
COVID-19 in the prior 4 weeks were asked about their use
of OAV and reasons for non-use. Data were collected during
three 2022 time periods: June 1-13, June 29-July 11, and
July 27-August 8. The average response rate of 5.4% is com-
parable to response rates used in published literature with
the HPS dataset[8—10]. Respondents included participants
with active or resolved COVID-19 and individuals with or
without conditions making them eligible for Emergency Use
Authorization OAV.

In a first step, comparisons of demographic and health
variables were made between those who did and did not
receive OAV, using the chi-square test of independence to
identify significant differences (@ =0.05). Subsequently, a
logistic regression was conducted to identify characteristics
of participants independently associated with receipt of an
OAV. In a second step limited to those aged 65 + years and
with at least self-reported mild symptoms, comparisons were
made, with chi-square testing, between those who did (and
did not) endorse one of a number of specific reasons for not
using OAV.

RESULTS

Of the 167,931 respondents, 12,299 who tested positive for
COVID-19 within the last 4 weeks of their survey participa-
tion were included in the analysis. Of those, 17.9% (n=2208)
received OAYV, including 11.3% of those 18-49, 20.5% of
those 50-64, and 33.9% of those ages 65+ . There was little
improvement in uptake for individuals ages 65+ across the
three phases, increasing from 30.2% in phase 1 to 34% in
phase 2 and 36% in phase 3.

Participants most likely to be treated were aged 65 + years,
Black, Northeast residents, with public health insurance
(which includes Medicare, Medicaid, Medical Assistance, or
VA Health Care), fully vaccinated, had no prior history of a

COVID-19 infection, had mobility difficulties, and reported
severe COVID-19 symptoms. No differences were seen in
sex and household income. Full sample characteristics are
presented in Table 1.

In a multivariable analysis, older age, income, race, insur-
ance, greater COVID-19 symptom severity, and mobility dif-
ficulties were associated with receipt of OAV. Sex and vacci-
nation status were not associated with receipt of OAV in the
multivariate model despite being independently associated
with OAV receipt, while race was approaching significance.
Compared with respondents aged 18 to 49 years, middle-
aged and older individuals had increased odds of receiving
OAV, adjusted odds ratio (aOR) of 1.80 (95% confidence
interval [CI] 1.58 to 2.06) and 3.45 (2.90 to 4.09) for age 50
to 64 and age 65 + years, respectively. Those with moder-
ate (1.71 (1.13 to 2.57)) or severe symptoms (2.46 (1.60 to
3.78)) were more likely to report receipt of OAV. Individu-
als reporting mobility difficulties were also more likely to
receive OAV, 1.35 (1.19 to 1.59). Full results are presented
in Table 2.

Of the 2344 respondents aged 65+ with at least mild
symptoms, 1476 did not receive therapy; 1234 of them (84%)
provided a reason for not receiving treatment, including
having minimal symptoms (20.6%), not thinking that they
needed treatment (16.4%), not receiving a recommendation
from their healthcare provider (14.5%), and not perceiving
themselves to be a member of a high-risk group (4.9%).

Participants offering reasons for not needing treatment
differed by sex, race, income, insurance, mobility difficul-
ties, and symptom severity; not sick/no symptoms differed
by race, income, insurance, mobility difficulties, and symp-
tom severity; not being offered or recommended treatment
differed by insurance; and not seeing oneself as a member
of a high-risk group differed by income, insurance, and
mobility difficulties. Full sample characteristics are pre-
sented in Table 3.

DISCUSSION

New CDC guidance states that individuals aged 50 years
and above are at greater risk of severe COVID-19 disease,
with risk increasing substantially by age 65. However,
in this nationwide sample of Americans diagnosed with
COVID-19 in May through August 2022, only 17.9% of all
respondents, 20.5% of respondents ages 50-64, and 33.9%
of respondents 65 years and older received guideline-con-
cordant treatment for their infection. Notably, 2/3 of those in
the highest risk age group, 65+, did not receive treatment.
Receipt did not differ by income or sex. Most common rea-
sons for not receiving treatment included having minimal
symptoms, not thinking that they needed treatment, and not
receiving a recommendation from their healthcare provider.

While OAV is most effective in early COVID-19 when
symptoms are still mild, a number of respondents ages
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Table 1 Household Pulse Survey (Phase 3.5—June to August 2022) Respondent Characteristics Between Those Who Received or Did Not
Receive Oral Antiviral Therapy for COVID-19

Received (N =2208) Did not receive (N=10,091) p value
Age <.001
18-49 694 (11.3%) 5456 (88.7%)
50-64 712 (20.5%) 2760 (79.5%)
65+ 802 (33.9%) 1561 (66.1%)
Sex 120
Male 290 (18.3%) 1299 (81.7%)
Female 422 (15.8%) 2244 (84.2%)
Race .016
White 1649 (18.9%) 7096 (81.1%)
Black 161 (20.3%) 631 (79.7%)
Asian 132 (16.9%) 650 (83.1%)
Hispanic/LatinX 203 (16.6%) 1018 (83.4%)
Other 63 (14.2%) 382 (85.8%)
Household income 974
Low 402 (18.2%) 1808 (81.8%)
Middle 847 (18.4%) 3751 (81.6%)
Upper 508 (18.3%) 2264 (81.7%)
Health insurance <.001
Private 1014 (14.7%) 5867 (85.3%)
Public 866 (27.7%) 2263 (72.3%)
No health insurance 328 (16.6%) 1647 (83.4%)
Primary vaccination status <.001
Unvaccinated 93 (12.9%) 630 (87.1%)
Partially vaccinated 116 (15.5%) 631 (84.5%)
Fully vaccinated 1995 (19.0%) 8485 (81.0%)
Prior COVID-19 infection <.001
No 2012 (19.1%) 8498 (80.9%)
Yes 196 (13.3%) 1279 (86.7%)
Region <.001
Northeast 409 (22.0%) 1454 (78.0%)
South 735 (19.9%) 2961 (80.1%)
Midwest 394 (17.9%) 1808 (82.1%)
West 670 (15.9%) 3554 (84.1%)
Mobility difficulties <.001
No 1355 (16.6%) 6831 (83.4%)
Yes 537 (26.2%) 1515 (73.8%)
COVID-19 symptom severity <.001

I had no symptoms 45 (15.2%)
I had mild symptoms 651 (14.8%)
I had moderate symptoms 1179 (19.8%)

I had severe symptoms 325 (25.7%)

252 (84.8%)
3741 (85.2%)
4773 (80.2%)
942 (74.3%)

65 + with mild symptoms indicated limited symptoms as
a reason for not receiving treatment. Low utilization may
be a by-product of the early eligibility messaging limiting
therapy to the most vulnerable when supply was limited.
Since supply has become more available, the White House
has implemented the Test to Treat program, and acknowl-
edged in April 2022 that patient and provider education is
needed to clarify actual eligibility based on FDA authori-
zation versus CDC/NIH rationing guidelines in order to
increase uptake[11]. Utilization also may be limited by
concerns on the part of professionals and the public over
rebound infections with OAV use, although such infections
are not associated with higher mortality or more frequent
hospitalization[4]. Some estimates show that nearly 40%
of Americans given their age or health conditions qualify

as high risk for COVID-19[12]. Educational messages
encouraging treatment even when symptoms are mild
could be effective.

Additionally, accessing OAVs may be a daunting chal-
lenge for COVID-19-positive patients. Getting access to
a doctor within the key 5-day window may not always be
possible, and others may not know where to turn to begin
the process of getting a prescription. While pharmacists
may be a convenient local option for some, one can ques-
tion whether it is good public health practice to encourage
COVID-19-positive patients to break the recommended
5-day isolation. As well, without recent documentation of
normal liver and kidney function, a pharmacist is unable
to prescribe an OAV. Despite the great benefits of OAVs,
many lingering barriers remain.
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Table 2 Binary Logistic Regression Predicting Oral Antiviral
Treatment Uptake

aOR 95% CI for aOR

Lower Upper

Age (ref: under 50)

50-64 1.80 1.58 2.06

65+ 3.45 2.90 4.09
Sex (ref: female) 1.05 94 1.17
Race (ref: White)

Black 1.24 99 1.56

Asian 1.12 .89 1.42

Hispanic/LatinX 1.09 .90 1.32

Other .60 42 .86
Income (ref: high)

Low 71 .60 .84

Middle .86 15 98
Insurance (ref: private)

Public 1.32 1.13 1.54

No health insurance .88 .63 1.23
Vaccination status (ref: unvaccinated)

Partially vaccinated 1.24 .87 1.76

Fully vaccinated 1.35 1.02 1.77
Mobility difficulty (ref: No) 1.35 1.19 1.54
Symptoms (ref: I had no symptoms)

I had mild symptoms 1.11 73 1.67

I had moderate symptoms 1.71 1.13 2.57

I had severe symptoms 2.46 1.60 3.78
Constant .065

aOR, adjusted odds ratio

There are limitations to this study. First, data are self-
reported, requiring participants to self-assess their symp-
tom severity and risk status. Categorical definitions for these
items are not provided in the survey and could have led to
inaccurate reporting. Although respondents were asked to
recall information from the past 4 weeks, there is the pos-
sibility of bias in their reporting. Furthermore, low response
rates for the survey, while consistent with other recent sur-
veys, may have led to study samples with limited representa-
tion of the general population.

This study provides a crucial first benchmark prior to a
more aggressive national roll-out and use of pharmacists to
prescribe and offer OAV. Across all ages, uptake of OAV
is low, with suboptimal utilization reported those at high-
est risk by age, i.e., those 50+ and particularly 65 + with
COVID-19. More dedicated patient and provider education
is essential to ensure that those who are eligible receive this
effective treatment. However, further research is required to
determine if there are other salient reasons why individuals
with COVID-19 are not seeking treatment as uptake among
those at greatest risk of severe disease has improved only
slightly. A more precise understanding of the roadblocks to
utilization is a prerequisite for new educational messaging
and campaigns.

Table 3 Reasonings Given for Not Receiving Oral Antiviral Therapy Among Those 65 + with At Least Mild Symptoms

I wasn’t very sick/I had
no symptoms (n =384)

I didn’t think I needed a I am not a member of a
treatment (n =483)

Healthcare provider
high-risk group (n=115) did not offer or recom-
mend them (n =341)

Endorsed, % pvalue Endorsed,% pvalue Endorsed,% pvalue Endorsed,% p value
Sex <.001 0.217 0.948 0.335
Male 20.2 21.7 4.9 13.8
Female 13.2 19.7 4.9 15.2
Race 0.005 0.012 0.253 0.063
White 17.1 21.6 52 14.2
Black 6.2 9.3 1 22.7
Asian 13.2 224 6.6 7.9
Hispanic/LatinX 19.8 14.3 4 16.7
Other 53 15.8 1.8 17.5
Household income 0.003 <.001 0.006 0.428
Low 12.5 13.7 2.7 14.6
Middle 18.2 235 6.3 15.3
Upper 20.3 25.6 6.3 12.5
Health insurance 0.014 0.009 <.001 0.045
Private 17.7 21.7 10.1 19.5
Public 17.1 21.5 43 13.9
No health insurance 10.3 13.6 33 13.9
Vaccination status 0.076 0.235 0.141 0.278
Unvaccinated 16.4 19.2 9.6 15.1
Partially vaccinated 6.2 12.3 3.1 7.7
Fully vaccinated 16.7 20.8 4.8 14.8
Mobility difficulties <.001 <.001 0.003 0.294
No 19.4 24.1 6.2 14.2
Yes 11.8 16.2 3.1 159
COVID-19 symptom severity <.001 <.001 0.054 0.66
I had mild symptoms 314 26 6.1 14.5
I had moderate symptoms 5.9 19.4 4.3 14.2
I had severe symptoms 1.3 34 3 16.5
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