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Abstract

assessed the impact of input uncertainty.

uncertainty in key inputs.

Background The Omicron variant of SARS-CoV-2 led to a steep rise in transmissions, and emerging variants continue
to influence case rates across the US. As public tolerance for isolation abated, CDC guidance on duration of at-home
isolation of COVID-19 cases was shortened to five days if no symptoms, with no laboratory test requirement, despite
more cautious approaches advocated by other federal experts.

Methods We conducted a decision tree analysis of alternative protocols for ending COVID-19 isolation, estimating
net costs (direct and productivity), secondary infections, and incremental cost-effectiveness ratios. Sensitivity analyses

Results Per 100 individuals, five-day isolation had 23 predicted secondary infections and a net cost of $33,000.
Symptom check on day five (CDC guidance) yielded a 23% decrease in secondary infections (to 17.8), with a net
cost of $45,000. Antigen testing on day six yielded 2.9 secondary infections and $63,000 in net costs. This protocol,
compared to the next best protocol of antigen testing on day five of a maximum eight-day isolation, cost an
additional $1,300 per secondary infection averted. Antigen or polymerase chain reaction testing on day five were
dominated (more expensive and less effective) versus antigen testing on day six. Results were qualitatively robust to

Conclusions A six-day isolation with antigen testing to confirm the absence of contagious virus appears the most
effective and cost-effective de-isolation protocol to shorten at-home isolation of individuals with COVID-19.

Keywords Cost-effectiveness, COVID-19, SARS-CoV-2, Antigen test, Isolation

Introduction

The SARS-CoV-2 B.1.1.529 (Omicron) variant was des-
ignated a variant of concern by the World Health Orga-
nization in November 2021, as it had several mutations
that are suspected to impact its transmissibility and
disease severity [1, 2]. In late December, while vaccina-
tion coverage was above 60% in the US,[3] public health
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guidance from the Centers for Disease Control and Pre-
vention (CDC) regarding isolation of COVID-19 cases
were relaxed. The recommended duration of isolation
was decreased from ten to five days, with no labora-
tory testing required to end isolation [4]. Individuals
were asked to evaluate their symptoms on day five to
determine whether to continue isolating for the full ten
days. This guidance was received with skepticism [5-7]
given the understanding that Omicron, constituting 95%
of COVID-19 cases in the US, [8] was potentially more
transmissible than earlier variants and less susceptible to
vaccines [1, 2]. Shortages of rapid antigen tests in the US,
[7, 9] economic losses associated with extended periods
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of isolation, [10] and the psychological effects of longer
at-home isolation durations [11] were suggested as pos-
sible reasonings behind the updated guidance. However,
fully elaborated scientific evidence supporting the deci-
sion was lacking [12].

While quantitative studies on the viral kinetics and
pathophysiology of the Omicron variant are underway,
decision makers must offer timely guidance that bal-
ances public health and economic considerations in their
COVID-19 isolation recommendations. As new variants
appear and influence case rates, antigen testing could
offer benefits over using symptom status as a marker of
infectivity given the high rate of asymptomatic COVID-
19 infections [13]. Furthermore, over half of those with
COVID-19 may continue to shed infectious doses of
SARS-CoV-2 on day five of isolation, [14—16] suggesting
that antigen tests may be informative for the decision to
de-isolate. We aimed to evaluate the trade-offs between
costs (including lost productivity) and secondary infec-
tions averted when adopting different protocols to end
COVID-19 isolation in order to provide an evidence-base
for such decisions.

Materials and methods

Model design

We used a cost-effectiveness study design to model six
different protocols for ending COVID-19 isolation. Using
a decision tree adapted from our previous work [17], we
compared the number of secondary COVID-19 infec-
tions that occurred when individuals followed each of
the different protocols. We adopted a societal perspective
and a two-week time horizon to capture all costs and sec-
ondary infections. The hypothetical cohort consisted of
100 individuals in the US who had COVID-19 (confirmed
by polymerase chain reaction (PCR) and/or antigen test)
and were on the fifth day of isolation. We modeled only
individuals with asymptomatic or mild COVID-19; those
with more severe disease would be hospitalized rather
than isolating at home and therefore were not included.

De-isolation protocols

Interventions were selected to demonstrate current
policy options as well as alternatives that might reduce
transmissions while also shortening isolation duration.
While not exhaustive, these protocols represent a vari-
ety of options that might be acceptable to policymakers
and the general public alike and warrant further evalua-
tion. In all strategies, we assumed that individuals leaving
isolation would follow best practices for infection pre-
vention, which at the time of the analysis included mask
wearing. Individuals could leave their home the day after
their isolation ended (i.e., for a five-day isolation, they
spent five full days at home and could leave on day six if
cleared).
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Five-day isolation. Person with confirmed COVID-19
stays at home for five days, then can leave without any
further consideration.

Ten-day isolation with symptom check on day
five (i.e., the CDC guidance). Person with confirmed
COVID-19 stays at home for five days. On day five, they
review their symptoms. Those who were asymptomatic
or fever free for 24 h can end isolation, while those with
persisting symptoms continue to isolate until day ten.

Ten-day isolation with antigen test on day five. Per-
son with confirmed COVID-19 stays at home for five
days. On day five, they perform a rapid antigen test.
Those who test negative can end isolation while those
who test positive continue to isolate until day ten.

Ten-day isolation with PCR test on day five. Person
with confirmed COVID-19 stays at home for five days.
On day five, they conduct a PCR test. Those who test
negative can end isolation while those who test positive
continue to isolate until day ten. We assumed results are
obtained within 24 h.

Ten-day isolation with antigen test on day six. Person
with confirmed COVID-19 stays at home for six days. On
day six, they perform a rapid antigen test. Those who test
negative can end isolation while those who test positive
continue to isolate until day ten.

Eight-day isolation with antigen test on day five.
Person with confirmed COVID-19 stays at home for
five days. On day five, they perform a rapid antigen test.
Those who test negative can end isolation while those
who test positive continue to isolate until day eight
instead of day ten (no re-test is done).

Key assumptions

We assumed that no one in the cohort was SARS-CoV-
2-naive (i.e., all had begun isolation based on true-pos-
itive test results). As such, individuals were either still
carrying contagious virus or had cleared all viable virus.
We defined a frontloaded distribution for infectivity
over ten days following symptom onset (or positive test,
if asymptomatic), based on empirical data on culture-
positivity of patient samples [15, 16, 18, 19]. For those
remaining in isolation after day five, we assumed imper-
fect isolation effectiveness such that continued isolation
led to a 95% reduction in the risk of transmission. Finally,
for illustration purposes, we assumed 100% testing cover-
age (i.e., everyone had access to the tests necessary). This
was varied in sensitivity analyses.

Model inputs

We used data specific to the Omicron variant when avail-
able to parameterize the model. Otherwise, we used data
generated during the wildtype (Alpha) and B.1.617.2
(Delta) variant waves. Key model inputs are presented in
Table 1, with uncertainty ranges and sources.
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Table 1 Model parameters, uncertainty ranges, and sources

Page 3 of 9

Parameter Base-case input  Uncertainty range  Source

Health parameters

% still infectious on day 5 90% 45 - 100% Wolfel 2020 [16]

Reduction in portion with infectious virus from day 5 to 6 22% 0-50% Wolfel 2020 [16]

Secondary reproduction number 1.2 0.96-14 CMMID 2022 [20]

Intervention parameters

Symptom check sensitivity 23.8% 184 -333% Ma 2021 [21], Dinh 2021 [22]
Antigen test sensitivity 79.3% 65.3 -93.3% Pilarowski 2021 [23]; see text

PCR test sensitivity 89.0% 83.0 - 93.0% Mallett 2020 [24], Singanayagam 2020 [13]
Intervention reach or adherence (same for all interventions) ~ 100% 0-100% Assumed

Effectiveness of isolation for reducing transmission 95% Assumed

Cost parameters (per person)

Antigen test cost $10 $5-3%15 URMC 2022 [25], Krouse 2020 [26]
PCR test cost $150 $100 - $200 URMC 2022 [25], Kurani 2021 [27]
Direct medical cost per secondary infection $1436 $500 - $2000 Rae 2020 [29]

Daily productivity $200 Assumed; $25 per hour
Productivity drop in isolation 90% Assumed

Health inputs. The probability of carrying viable
SARS-CoV-2 was 90% on day five and 70% on day six,
quickly dropping to zero by day ten from the start of iso-
lation, based on studies of previous variants [13, 15, 16,
18, 19]. We used the effective secondary reproduction
number (R.4), which implicitly accounts for infection
prevention measures that were in place such as mask
wearing, to calculate the number of secondary infec-
tions that occur per index case. As of January 16th, 2022,
R ¢ was estimated as 1.2 in the US [20]. We adjusted this
value based on the probability of carrying infectious virus
on each day of infection to reflect the reduced transmissi-
bility five days after the start of isolation; this “residual R”
was 0.26 over days six to ten if isolation was discontinued
(See Supplement for calculations). Similar calculations
were made to adjust R g for de-isolation protocols requir-
ing longer isolation periods.

Test performance. 40% of relevant COVID-19 cases
were asymptomatic, [21] and of those who develop
symptoms, 60% had symptom resolution by day five
post-symptom onset, [22] yielding approximately 24%
sensitivity for the symptom check protocol. Previous
studies among mildly symptomatic and asymptomatic
individuals showed antigen tests had over 93% sensitivity
for viral loads high enough to be transmissible [23]. We
reduced this value by 15% to account for the suspected
reduction in sensitivity for the Omicron variant, [1]
which resulted in approximately 80% antigen test sensi-
tivity. PCR tests had 89% sensitivity [24].

Cost inputs. Costs were calculated from a societal per-
spective and in 2022 US dollars. A rapid antigen test cost
$10, while a PCR test cost $150 [25-27]. We included
productivity loss due to isolation as the indirect cost,
which was $900 over five days assuming a 90% decrease
in productivity and $200 wage per day. This is likely an

overestimate of productivity loss since many individu-
als with asymptomatic COVID-19 isolating at home can
continue working remotely with no or minimal loss in
productivity. We therefore calculated base-case outputs
both with and without productivity loss. While the soci-
etal economic toll of isolation is vast [28], productivity
loss is a more relevant indirect impact in the short-term,
and importantly it is most likely to be sensitive to rela-
tively small differences (2-5 days) in isolation duration.
Direct medical costs incurred for secondary infections
were $1436 on average; this accounted for varying costs
for different disease severity levels (e.g., $0 if asymptom-
atic or no healthcare is sought vs. $61,000 if intensive
care admission is required; see Supplement) [29, 30]. We
assumed all medical costs were incurred in year one and
did not require discounting.

Model outputs and sensitivity analyses

For each de-isolation protocol, we calculated the num-
ber of secondary infections, societal net costs, and, when
appropriate, incremental cost per secondary infections
averted. We first calculated path probabilities along each
decision tree branch by multiplying the probability of car-
rying transmissible virus on test day with the probability
of a positive or negative test conditional on true viral sta-
tus. We then multiplied this by the residual R appropri-
ate for the day of de-isolation to estimate the number of
secondary infections. Net costs included direct medical
costs due to these secondary infections, the cost of the
test used in the de-isolation protocol, and productivity
loss due isolating depending on duration. De-isolation
protocols that led to fewer net costs and fewer secondary
infections than their comparator were dominant; no cost
per infection averted were calculated.
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We conducted deterministic and probabilistic sensitiv-
ity analyses to assess uncertainty in key inputs in Table 1.
Since test availability and protocol adherence was arbi-
trarily set as 100%, these two inputs were not included in
one-way and multivariate (Monte Carlo) sensitivity anal-
yses. Instead, we performed threshold analyses and two-
way sensitivity analyses (where inputs were varied two at
a time) to determine minimum necessary adherence and
test availability for de-isolation protocols to be effective.
When test availability was not 100%, individuals left iso-
lation after the day on which they would have otherwise
taken a test.

Additionally, we simulated three separate risk scenar-
ios to evaluate how the environment individuals are re-
entering upon ending isolation would affect outcomes.
The change in the risk of infection due to varying vac-
cination rate, mask-wearing [3, 31-33], and number
of contacts [34] from base-case were used to adjust the
transmission rate, R4 (see Supplement 1). We defined a
low-risk scenario representing the infected individual
re-joining the household where everyone was fully vac-
cinated and continued to wear masks for the next five
days (R.4=0.35, residual R after de-isolation=0.07). A
medium-risk scenario reflected individuals starting to
see few non-household members, all of whom were
fully vaccinated, but mask-wearing was inconsistent
(Reg=1.11, residual R=0.24). Finally, a high-risk scenario
was defined in which both vaccination and mask-wearing
was inconsistent, and a greater number of social contacts
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were occurring (e.g., going to the movies, eating at res-
taurants, attending school; R 4=3.78, residual R=0.81).
We did not conduct multivariate sensitivity analyses on
the scenarios.

Statistical analysis

The model was built in Excel® (Office 365, Microsoft Cor-
poration) and sensitivity analyses were conducted using
@RISK® (version 8.2, Palisade Corporation) [35]. The
decision tree and all data are available upon request.

Results

We present base-case results from a societal perspec-
tive (i.e., including productivity loss due to isolation) in
Table 2; all outcomes are given per 100 individuals. End-
ing isolation at day five without further testing led to 23.0
secondary infections and $33,100 in direct medical costs.
Symptom check at day five (17.8 secondary infections)
reduced transmissions by 23% with a $11,900 increase
in net costs; this cost an additional $2,282 per secondary
infection averted.

Antigen testing on day five of an eight-day isolation
period cost an additional $1,150 per secondary infection
averted compared with symptom check. This drop in the
additional cost per infection averted represents extended
dominance [36] over the symptom check. The additional
cost for day five antigen test versus no test was $1,603 per
secondary infection averted.

Table 2 Base-case results from (a) societal perspective (including productivity loss) and (b) with direct costs only (no productivity loss)

Option? Testing Medi- Productiv- Net Secondary Incre-  Second-  Incremental
cost cal cost ity loss cost infections mental ary cost per sec-
for index cost infections ondary infec-
infection averted tion averted
2a. Societal perspective (including productivity loss)
5-day isolation, no test 50 $33,086 SO $33,086 23.04 n/a n/a n/a
Symptom check on day 5 50 $25,605 $19,368 $44,973 17.83 $11,887 521 Extended
dominated®
Antigen test on day 5 (8-day isolation) $1,000 $14,391 $38,564 $53,954 10.02 $20,868 13.02 Extended
dominated
Antigen test on day 6 $1,000 $4,132  $58,056 $63,189 2.88 $30,103 20.16 $1,493
Antigen test on day 5 $1,000 $8,159  $64,273 $73432 568 $10,243 -2.80 Dominated
PCR test on day 5 $15000 $5,112  $72,099 $92,211 356 $29,022 -0.68 Dominated
2b. Direct costs only (no productivity loss)
Antigen test on day 6 $1,000 $4132 - $5132 288 n/a n/a Dominant
Antigen test on day 5 $1,000 $8,159 - $9,159 568 $4,027 -2.80 Dominated
Antigen test on day 5, (8-day isolation) $1,000 $14,391 - $15,391 10.02 $10,258 -7.14 Dominated
PCR test on day 5 $15000 85112 - $20,112 356 $14979 -0.68 Dominated
Symptom check on day 5 S0 $25,605 - $25,605 17.83 $20,472 -14.95 Dominated
5-day isolation, no test 50 $33,086 - $33,086 23.04 $27,953 -20.16 Dominated

Values are per 100 people. De-isolation protocols are compared to previous non-dominated protocol

2 Isolation duration is up to 10 days unless otherwise noted

b Strategy is extended dominated, i.e., a more expensive strategy (lower in the table) has a lower cost/infection averted ratio. Ratios that are not shown due to weak
dominance are as follows: $2,282 for symptom check on day five versus no test; $1,150 for antigen test on day five of eight-day isolation versus symptom check;
$1,603 for antigen test on day five of eight-day isolation versus no test; and $1,293 for antigen test on day six versus antigen test on day five of eight-day isolation
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The most cost-effective de-isolation protocol was per-
forming an antigen test on day six of a ten-day isolation
period. This protocol led to $63,200 in net costs and 2.9
secondary infections, costing an additional $1,293 per
secondary infection averted versus an antigen test on day
five of an eight-day isolation, again representing extended
dominance. Both antigen and PCR testing on day five
were dominated by antigen testing on day six; they led to
greater net costs and more secondary infections.

If productivity losses were omitted, leaving just direct
costs, antigen testing on day six was strictly dominant
(i.e., lowest net cost and fewest secondary infections)
over all other de-isolation protocols (Table 2).

Sensitivity analyses

In one-way sensitivity analyses where key inputs were
varied one at a time, antigen testing on day five prevented
between 51 and 85% secondary infections over symptom
check, depending primarily on antigen test sensitivity for
transmissible viral loads. Secondary infections prevented
with an antigen test on day six versus day five was mostly
related to the relative reduction in viable viral load from
day five to six and varied between 35 and 67%. Antigen
test on day six, compared to the next most cost-effective
option (antigen test on day five of eight-day isolation)
prevented between 3.6 and 8.0 secondary infections.
This value was most sensitive to the probability of having
transmissible virus on day five (Fig. 1).

Probabilistic Monte Carlo analyses with 10,000 itera-
tions showed that antigen testing on day six was either
dominant or cost-effective with up to an increment of
$3,759 per secondary infection averted, given varying
inputs. This outcome was most sensitive to uncertainty
in the probability of a persistent high viral load, followed
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by the community transmission rate and the direct medi-
cal cost per COVID-19 infection. Antigen test on day six
always prevented more secondary infections than anti-
gen test on day five of eight-day isolation but had a nearly
90% probability of having greater net costs (Fig. 2).

In all three of the risk scenarios considered, antigen
testing on day six remained the optimal de-isolation
protocol (Table 3). Both the low- and medium-risk sce-
nario results followed base-case findings: symptom check
at day five, antigen test on day five of eight-day isola-
tion, and antigen test on day six were all cost-effective
with greater incremental costs per infections averted as
transmission risk decreases. Antigen testing on day six
was had an incremental cost of $8,050 and $1,500 per
secondary infection averted in the low- and medium-
risk scenarios, respectively. In the high-risk scenario,
antigen testing on day six was strictly dominant, leading
to $72,000 in net costs and 9.1 secondary infections, as
opposed to $100,000 net costs and 72.6 secondary infec-
tions with a symptom check on day five.

Under the base-case assumption of 100% adherence to
a symptom check protocol, at least 30% antigen test avail-
ability (i.e., 30% of those in isolation can access a test) was
necessary for antigen testing to prevent more secondary
infections than the symptom check if done on day five.
Similarly, PCR tests had greater benefit than symptom
check when test availability was greater than approxi-
mately 27%. In a two-way sensitivity analysis, if symp-
tom check adherence was below 70%, then <20% antigen
test or <19% PCR test availability was sufficient for these
tests to prevent a greater number of transmissions than
the symptom check protocol on day five. Notably, anti-
gen testing on day six prevented more secondary infec-
tions than symptom check on day five even when test

% still infectious on day 5

R-eff

Antigen test sensitivity

Reduction in infectious virus from day 5 to 6

M Low input
High input

6.19 [1810

! 8.17

5 7 9

Number of infections prevented

Fig. 1 One-way sensitivity analyses on the number of secondary infections averted with antigen test on day six versus next most cost-effective strategy

(eight-day isolation with antigen test on day five) Base-case output is 7.14



Maya and Kahn BMC Public Health (2023) 23:864

Page 6 of 9

$9,205
11 4 \4
33.2% [N 16.4%
10 1 -
8
T 91
[
>
©
2 81
.0
.b: ™
6 -
©
©
c
S 51
Q
w
4
15.2% 35.2%
3 T T T T T T T T |
o o o o o (= o o o o
o o o o o o o o o o
3 [=d 3 3 =3 QU U QU =3
[72) (=) wn wn o wn o wn (=]
— — R o Pod — N o [
{?— *ﬁ- ' - - - - -

Incremental net cost

Fig. 2 Simulated incremental costs and secondary infections averted with antigen testing on day six of isolation versus next most cost-effective strategy
(eight-day isolation with antigen test on day five). 10,000 iterations. Shaded ellipse represents 95% confidence area for results. Percentages are the prob-

abilities of the result being in each of the quadrants

availability was as low as 1%, due to the added day of
isolation.

Discussion

We compared health and cost outcomes associated with
different de-isolation protocols to end COVID-19 iso-
lation for those with confirmed asymptomatic or mild
COVID-19. All testing strategies had favorable cost-
effectiveness ratios except for antigen or PCR test on day
five of 10-day isolation. We found that while symptom
check without testing on day five of isolation did reduce
secondary transmissions after de-isolation by 23% com-
pared to no testing, it still led to nearly 18 secondary
infections per 100 individuals and had the least favorable
cost-effectiveness ratio due to high medical costs for sec-
ondary infections. The most cost-effective protocol was
to remain in isolation through day six and then perform
an antigen test, which dominated both antigen testing
and PCR testing on day five. Antigen testing on day six
led to an overall 87% decrease in secondary infections
compared to no testing and cost an additional $1,300 per
secondary infection averted compared to the next best
option.

Notably, a threshold analysis on antigen test availabil-
ity suggested that the benefit of antigen testing on day
six might be primarily due to the extra day of isolation
(during which the probability of still carrying infectious
virus quickly begins to drop), rather than the ability of
the test to identify those who still might have a transmis-
sible viral load. This insight warrants further evaluation
using emerging data on the viral dynamics of variants.

Moreover, antigen testing on day six was associated with
lower productivity loss than antigen testing on day five;
even though everyone remained in isolation for one more
day, more individuals were cleared for de-isolation on
day six than would have been on day five. The four days
gained by this portion of index cases offset the extra
day lost by everyone. Workforce shortages have been an
important adverse effect of COVID-19 isolation [37-41].
Antigen testing on day six generated both health and
economic benefits; it minimized post-isolation transmis-
sions while allowing individuals to return to work sooner
on average.

By modeling different risk scenarios, we demonstrated
that the de-isolation environment had a considerable
impact on the cost-effectiveness of testing strategies.
Regardless of the risk scenario, the optimal protocol
remained antigen testing on day six, which became dom-
inant over other protocols in high-risk situations and
remained cost-effective, although cost-effectiveness was
less favorable in low-risk situations. Nevertheless, these
findings suggest that much like other public health policy
decisions throughout the pandemic, de-isolation guide-
lines must evolve as the context of the pandemic shifts.
For example, potential new surges may call for more
stringent policies with longer minimum isolation and
more sensitive tests, while declining transmissions may
allow more lenient approaches. It is plausible that the
CDC has reached this same conclusion and proposed a
symptom check rather than an antigen test because of
an expectation that transmissions would subside in the
weeks following the announcement of the new guidance.
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Table 3 Analyses of different risk scenarios. Values per 100 people
Option?® Testing Medical Produc- Netcost Secondary Incre-  Secondary Incremental
cost cost tivity infections mental infection  cost per sec-
loss cost averted ondary infec-
tion averted
Low Risk (R=0.35)
5-day isolation, no test 50 $9,516 50 $9,516 6.63 n/a n/a n/a
Symptom check on day 5 50 $7,364 $19,368  $26,732 5.3 $17,217  1.50 Extended
dominated®
Antigen test on day 5 (8-day isolation) $1,000  $4,139 $38,564  $43,703 2.88 $34,187 375 Extended
dominated®
Antigen test on day 6 $1,000 $1,189 $58,056  $60,245 0.83 $50,729  5.80 $8,748°
Antigen test on day 5 $1,000  $2,347 $64,273  $67,620 1.63 $7375  -0.81 Dominated
PCR test on day 5 $15000 $1,470 §72,099 $88569  1.02 $28325 -0.20 Dominated
Medium Risk (R=1.11)
5-day isolation, no test 50 $30,728 S0 $30,728 2140 n/a n/a n/a
Symptom check on day 5 50 $23,780  $19368 $43,148 1656 $12421 484 Extended
dominated®
Antigen test on day 5 (8-day isolation) $1,000 $13,365 $38,564  $52,929 931 $22,201  12.09 Extended
dominated®
Antigen test on day 6 $1,000 $3,838 $58,056  $62,894 267 $32,166 1873 $1,718°
Antigen test on day 5 $1,000  $7,577 $64273 $72,851 528 $9,956  -2.60 Dominated
PCR test on day 5 $15000 $4,747 $72,099  $91,846 3.31 $28,952 -0.63 Dominated
High Risk (R=3.78)
Antigen test on day 6 $1,000  $13,021 $58,056  $72,077  9.07 n/a n/a Dominant
Antigen test on day 5 (8-day isolation) $1,000  $45344  $38564 $84908  31.58 $12,831  -22.51 Dominated
Antigen test on day 5 $1,000  $25709  $64,273  $90,982 17.90 $18904 -884 Dominated
Symptom check on day 5 S0 $80,680 $19,368 $100,048 56.18 $27971  -47.12 Dominated
PCR test on day 5 $15000 $16,107 $72,099 $103,206 11.22 $31,128 -2.15 Dominated
5-day isolation, no test 50 $104,251 S0 $104,251 7260 $32,174  -63.53 Dominated

Values are per 100 people. De-isolation protocols are compared to previous non-dominated protocol

2 Isolation duration is up to 10 days unless otherwise noted

b Strategy is extended dominated, i.e., a more expensive strategy (lower in the table) has a lower cost/infection averted ratio. Ratios that are not shown due to
extended dominance are as follows: In the low risk scenario, $11,491 for symptom check versus no test, $7,556 for antigen test on day five of eight-day isolation
versus symptom check, $91,131 for antigen test on day five of eight-day isolation versus no test, and $8,051 for antigen test on day six versus antigen test on day
five of eight-day isolation. In the medium risk scenario, $2,567 for symptom check versus no test, $1,349 for antigen test on day five of eight-day isolation versus
symptom check, $1,836 for antigen test on day five of eight-day isolation versus no test, and $1,502 for antigen test on day six versus antigen test on day five of

eight-day isolation

While reasonable at first glance, this could be a risky
approach; loosening infection prevention measures may
have prevented the expected drop in transmissions, lead-
ing instead to a quick rise in cases that would have pro-
hibited the loosened guidance being put in place to begin
with. Indeed, our modeling of the CDC guidance resulted
in a substantial number of secondary COVID-19 cases
given the transmission rate at the time the guidance was
issued, some of which were avoided with a different de-
isolation approach.

Evidence from earlier SARS-CoV-2 variants suggest
that transmissibility of the virus peaks by approximately
the fifth day from symptom onset, and swiftly drops
afterward [13, 15, 16, 18, 19, 42]. However, the risk of fur-
ther transmission after day five is not zero, and it is highly
dependent on health behavior following de-isolation (e.g.,
continuing to wear masks, limiting the number of social
contacts etc.) Given the high probability of asymptomatic

infection and the possibility of short-lived symptoms,
a symptom check to end isolation on the fifth day does
not substantially reduce the risk of further transmission.
Antigen tests, on the other hand, allow a more accurate
measure of ongoing risk. There is now evidence that rapid
tests have good sensitivity for detecting high viral loads
that are most likely to be transmissible [19, 23, 42, 43].
As such, antigen tests are an important public health tool
that can help mitigate the health harms of the COVID-19
pandemic, and should be incorporated into public health
responses as resources allow.

Limitations

This study had important limitations, especially regard-
ing uncertainty in key inputs such as the viral kinetics
of SARS-CoV-2 and sensitivity of antigen tests. First,
we distributed R4 over the 10 days following COVID-
19 confirmation, but a portion of transmissions occur
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prior to the index case learning their COVID-19 status
and entering isolation. As such, we have overestimated
the number of secondary infections in our model and
underestimated cost-effectiveness ratios. Decreasing the
residual R would increase costs per secondary infection
averted, but given favorable cost/infection averted ratios
even in the low-risk scenario, we believe the implications
of our findings would not be affected. More importantly,
given the novelty of the Omicron variant at the time of
analysis, we had to rely on studies of prior variants for
these two important factors. While variance in neither of
these inputs changed cost-effectiveness results qualita-
tively, they did have an impact on the number of further
transmissions after isolation and thus the level of cost-
effectiveness. Additional studies on the viral kinetics of
recent variants are necessary to refine these estimates.

Conclusions

The Omicron and following variants of SARS-CoV-2
continue to present a threat to public health due to high
transmissibility and potential ability to evade vaccine-
induced immunity. Cost-effectiveness analyses can help
decision makers assess the trade-offs between the eco-
nomic disadvantages and health risks of adopting differ-
ent COVID-19 de-isolation guidance. Using a decision
tree model and Omicron-specific data when available, we
found that ending isolation in five days given a negative
symptom check left substantial risk of transmission and
was not the most cost-effective strategy even when high
productivity losses of longer isolation were accounted for.
Instead, our findings suggest a baseline isolation duration
of six days, at which time an antigen test, if available, can
be conducted to confirm that the individual no longer
carries transmissible SARS-CoV-2.
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