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Background: Patients hospitalized with COVID-19 have an
increased incidence of thromboembolism. The role of extended
thromboprophylaxis after hospital discharge is unclear.

Objective: To determine whether anticoagulation is superior
to placebo in reducing death and thromboembolic complica-
tions among patients discharged after COVID-19 hospitalization.

Design: Prospective, randomized, double-blind, placebo-
controlled clinical trial. (ClinicalTrials.gov: NCT04650087)

Setting: Done during 2021 to 2022 among 127 U.S. hospitals.

Participants: Adults aged 18 years or older hospitalized with
COVID-19 for 48 hours or more and ready for discharge,
excluding those with a requirement for, or contraindication to,
anticoagulation.

Intervention: 2.5 mg of apixaban versus placebo twice daily
for 30 days.

Measurements: The primary efficacy end point was a 30-day
composite of death, arterial thromboembolism, and venous
thromboembolism. The primary safety end points were 30-day
major bleeding and clinically relevant nonmajor bleeding.

Results: Enrollment was terminated early, after 1217 partici-
pants were randomly assigned, because of a lower than
anticipated event rate and a declining rate of COVID-19 hos-
pitalizations. Median age was 54 years, 50.4% were women,
26.5% were Black, and 16.7% were Hispanic; 30.7% had a

World Health Organization severity score of 5 or greater,
and 11.0% had an International Medical Prevention Registry
on Venous Thromboembolism risk prediction score of greater
than 4. Incidence of the primary end point was 2.13% (95% Cl,
1.14 to 3.62) in the apixaban group and 2.31% (Cl, 1.27 to
3.84) in the placebo group. Major bleeding occurred in 2
(0.4%) and 1 (0.2%) and clinically relevant nonmajor bleeding
occurred in 3 (0.6%) and 6 (1.1%) apixaban-treated and pla-
cebo-treated participants, respectively. By day 30, thirty-six
(3.0%) participants were lost to follow-up, and 8.5% of apixa-
ban and 11.9% of placebo participants permanently discontin-
ued the study drug treatment.

Limitations: The introduction of SARS-CoV-2 vaccines decreased
the risk for hospitalization and death. Study enrollment
spanned the peaks of the Delta and Omicron variants in the
United States, which influenced illness severity.

Conclusion: The incidence of death or thromboembolism
was low in this cohort of patients discharged after hospitaliza-
tion with COVID-19. Because of early enrollment termination,
the results were imprecise and the study was inconclusive.
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S everal studies have shown that hospitalization is
associated with an increased risk for venous throm-
boembolism (VTE), both during the hospitalization and
after discharge. Patients hospitalized with an acute infec-
tion of SARS-CoV-2, the virus responsible for COVID-19,
and particularly those requiring treatment in an intensive
care setting, exhibit an increased risk for arterial throm-
boembolism and VTE. Anticoagulant therapy is recom-
mended to prevent thromboembolic complications and
improve outcomes for all patients hospitalized with
COVID-19, although the recommended dose varies
depending on the severity of the illness (1-3). Reports
about the frequency of thromboembolic events after
discharge from the hospital vary (4-6), and certain patients
at highest risk for postdischarge thromboembolism may
benefit from an extended course of thromboprophylaxis.

In addition to the acute manifestations associated
with COVID-19, up to 17% of patients with COVID-19
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may develop chronic symptoms, particularly respiratory
and neurocognitive symptoms along with an inferior qual-
ity of life, called postacute sequelae of COVID-19 (PASC)
(7). Studies have suggested that microvascular thrombosis
may contribute to the development of PASC, raising the
question of whether an extended course of anticoagulant
therapy after hospitalization would prevent PASC.

We conducted a prospective, randomized, double-
blind, clinical trial (ACTIV-4C [COVID-19 Thrombosis
Prevention Trials: Post-hospital Thromboprophylaxis]) to
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determine whether a course of extended thrombopro-
phylaxis beginning at the time of discharge from hospital
through 30 days would decrease the frequency of throm-
boembolism and death. We also assessed health-related
quality of life to investigate whether extended thrombo-
prophylaxis would affect PASC development.

METHODS

This was an adaptive, multistage prospective, random-
ized, double-blind, placebo-controlled trial designed to
compare the effectiveness and safety of various antithrom-
botic strategies for patients discharged after hospitaliza-
tion for COVID-19. This article describes stage 1 of this
protocol, which randomly assigned study participants to
either 2.5 mg of apixaban twice daily or matching pla-
cebo; because of the waning COVID-19 pandemic, other
stages were not initiated. Outcomes were compared after
blinded, central adjudication. The trial protocol was devel-
oped by the trial chair, principal investigator, and a proto-
col development committee that included representatives
from the National Heart, Lung, and Blood Institute (NHLBI).
The study protocol (available at Annals.org) was approved
by a centralized institutional review board (Western
Institutional Review Board-Copernicus Group), and local
institutional review boards where applicable. An inde-
pendent data and safety monitoring board (DSMB) was
assigned by the NHLBI and met monthly to monitor the
trial for efficacy and safety. A full list of study personnel is
provided in the Appendix (available at Annals.org).

Study Population

Atotal of 127 hospitals in the United States were acti-
vated for the ACTIV-4C trial. Potential study participants
were older than 18 years and hospitalized for 48 hours
or longer with a SARS-CoV-2 infection (positive polymer-
ase chain reaction, antigen, or point-of-care test results
within 2 weeks of the hospital admission date). Patients
who had an existing indication for either therapeutic or
prophylactic dose anticoagulation at hospital discharge,
those with a contraindication to antithrombotic therapy
(for example, ischemic stroke, intracranial bleed, or neu-
rosurgery within 3 months, known bleeding within the
past 30 days, or known major surgery within 14 days), as
well as those with an inherited or active acquired bleeding
disorder were excluded. Platelet counts were required to
be greater than 50 x 107 cells/L and hemoglobin greater
than 80 g/L. In addition, patients who were pregnant,
were prison inmates, had renal insufficiency (estimated
glomerular filtration rate <30 mL/min/1.73 m?), had a life
expectancy less than 90 days, or were unwilling or unable
to provide informed consent were excluded. Full inclusion
and exclusion criteria are outlined in the study protocol.

The thromboprophylaxis regimen used during hos-
pitalization was left to the discretion of the patient's hos-
pital providers. Patients could be enrolled in clinical trials
investigating thromboprophylaxis strategies during hos-
pitalization as long as these studies did not require anti-
coagulant therapy to continue after discharge from the
hospital.
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Study Procedures

Participants were randomly assigned in a 1:1 ratio to
receive 2.5 mg of apixaban or matching placebo twice
daily for 30 days and were stratified on the basis of con-
comitant use of an antiplatelet agent (for example, aspirin
or clopidogrel) and the World Health Organization (WHO)
COVID-19 severity score (<5 or =5) (8). Before hospital dis-
charge, enrolled participants were provided a 30-day sup-
ply of their blinded study therapy. Postdischarge follow-up
visits were done centrally using a combination of tele-
phone or e-mail surveys conducted by call centers at the
University of lllinois Chicago and Duke Clinical Research
Institute. The first follow-up at postdischarge day 2 con-
firmed study medication initiation. Subsequent follow-up
visits at days 10, 20, and 30 confirmed study medication
adherence and assessed clinical outcomes. Two additional
encounters occurred at days 45 and 90 to determine risk
for thromboembolic complications after completion of the
study intervention. Participant-reported events triggered a
telephone call from a research pharmacist to confirm the
event, determine the type and severity of the event, check
if medical attention was required, and if so, obtain the con-
tact information for the treating clinician. Medical records
were obtained by the trial monitors for all events consid-
ered possible components of the primary efficacy or safety
end points during the 30-day treatment period or that
raised any safety concerns over the additional 60-day post-
treatment follow-up. Medical records were reviewed by
the Clinical Endpoints Committee, who adjudicated events
using standardized criteria. Both the medical monitors
and the Clinical Endpoints Committee were unaware of
randomized drug assignment.

Study End Points

The primary end point was the composite of all-cause
mortality, venous thrombosis, and arterial thrombosis
within 30 days of randomization. Thrombosis end points
included new, symptomatic deep venous thrombosis,
pulmonary embolism, thrombosis of other veins (for
example, cerebral sinus and splanchnic veins), ischemic
stroke, myocardial infarction, and other arterial thrombo-
sis (for example, mesenteric or acute limb ischemia). The
primary safety end points included major bleeding (9)
and clinically relevant nonmajor bleeding (10) defined
according to the International Society on Thrombosis
and Haemostasis.

Prespecified secondary end points included the com-
posite of the primary end point at days 45 and 90 after ran-
domization, all venous thromboembolic events (including
deep venous thrombosis, pulmonary embolism, splanch-
nic venous thrombosis, and cerebral venous sinus throm-
bosis) at day 30, and all arterial thromboembolic events
(including stroke, myocardial infarction, mesenteric throm-
bosis, and peripheral arterial thromboembolism) at day 30.
After interim results from the ACTIV-4A (Accelerating
COVID-19 Therapeutic Interventions and Vaccines 4
ACUTE) trial showed a potential benefit of antithrombotic
strategies on patient-reported quality of life (11) among
patients hospitalized with COVID-19, on 20 April 2022, the
Protocol Development Committee, with DSMB approval,
added a further 2 secondary end points: the composite
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end point of EuroQolL Group 5-Dimension (EQ-5D) index
score and mortality at day 30 and at day 90 after ran-
domization. Detailed definitions for each end point are
described in the protocol; the addition of the quality-of-
life end points are described in Appendix 5 of the proto-
col. Details about the randomization process are out-
lined (available at Annals.org).

Sample Size Estimation

The primary analysis was an intention-to-treat com-
parison of a composite end point of all-cause mortality
and venous and arterial thromboembolic events within
30 days after randomization between intervention and
placebo groups. This binary primary end point was used
to power the study. Contemporary placebo-controlled
trials of posthospitalization prophylactic anticoagulation
for medically ill patients had reported a 2% to 4% com-
posite event rate for VTE, myocardial infarction, stroke,
and cardiovascular death (12, 13), whereas emerging
clinical experience suggested that patients recently hos-
pitalized with COVID-19 had even higher event rates.
Assuming an anticipated composite event rate of 4% for
the no anticoagulant group; a 35% risk reduction effect
size; and applying a group-sequential, 2-sample, 2-sided
Z test for proportions with pooled SD to test the primary
hypothesis at an overall significance level a of 0.05 and
80% power, we estimated a sample size of 5320 (2660
participants assigned to each group), accounting for a
5% possible loss to follow-up rate.

Statistical Analysis

The detailed statistical analysis plan is provided (avail-
able at Annals.org). Baseline characteristics of the partici-
pants randomly assigned to the 2 groups were described
using frequencies (percentages) for categorical variables
and medians with 25th and 75th percentiles for continuous
variables. All participants randomly assigned to the treat-
ment groups were included in the primary analysis. Follow-
up began at the time of randomization, and the primary
end point at day 30 was compared between the 2 study
groups using a 2-sample z statistic for the difference in pro-
portions having the composite event in the anticoagulant
and placebo groups. Composite event proportions were
also modeled using a log-binomial regression model with
treatment group as the independent variable and adjusting
for trial stratification variables (that is, antiplatelet use and
WHO ordinal scale score). In addition, unadjusted event
rates for each treatment group and the relative risk with
Cls were calculated. Kaplan-Meier cumulative incidence
curves were also calculated to allow visualization of the
patterns of time-to-first events. A sensitivity analysis was
done as a modified intention-to-treat analysis, excluding
all randomly assigned participants who did not initiate
treatment. The proportions of 30- and 90-day safety end
points (International Society on Thrombosis and Haemostasis-
defined major and clinically relevant nonmajor bleeding)
between the 2 groups were compared. The proportion of
participants in each assigned treatment group who experi-
enced each safety event and the relative risk were calculated.

Secondary outcomes were planned to be formally
tested if the primary hypothesis was statistically significant
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at the 2-sided a level of 0.05. The 30- and 90-day quality-
of-life composite end points were analyzed using a pro-
portional odds model. The covariates in the model
included the participant's age, sex, D-dimer level within
72 hours before discharge, body mass index, antiplatelet
usage, WHO severity score, and the randomized treatment.
The EQ-5D index scores were described, with death desig-
nated as a score of 0 per the EQ-5D user guide (14).
Statistical methods for the testing of secondary end points
not related to quality-of life followed the same procedures
described earlier for the primary end point. Cumulative
incidence of the primary composite efficacy end point
within 30 days were described for protocol-specified sub-
groups: age, sex, race, ethnicity, body mass index, D-dimer
levels, length of hospital stay, and WHO severity score.
Baseline data were also collected to stratify patients by
the International Medical Prevention Registry on Venous
Thromboembolism VTE risk score, a risk assessment tool
for identification of hospitalized medical patients at high
risk for VTE (13, 15).

Analyses were done with SAS, version 9.4 (SAS Institute),
and R, version 4.0.5 (R Core Development Team).

Role of the Funding Source

The sponsors were not involved in the design or con-
duct of the study, nor in the analysis of the data or the de-
cision to submit the manuscript.

RESULTS

Study Population

Between 15 February 2021 and 23 June 2022, a total
of 1291 participants provided informed consent and
1217 were randomly assigned across 107 U.S. hospitals,
with 610 and 607 participants randomly assigned to
apixaban and placebo groups, respectively (Figure 1).
On 15 June 2022, the DSMB met and found no safety
concerns preventing study continuation but also noted
the lower than expected event rate and the waning inci-
dence of COVID-19 hospitalizations in the United States
and worldwide. On 21 June 2022, the NHLBI and study
leadership, while agreeing with the DSMB that the bene-
fit from antithrombotic therapy in hospitalized patients
with COVID-19 after hospital discharge remained an impor-
tant question, made the determination that the lower-than-
expected event rate and the markedly reduced study
accrual rate after the peak of COVID-19 hospitalizations in
January 2022 would prevent this study from answering its
main scientific question promptly. As a result, enrollment to
both groups was terminated on 23 June 2022. Participants
already enrolled and randomly assigned were instructed to
continue their assigned treatments and follow-ups, including
the protocol-prescribed 90-day follow-up.

Median age of randomized participants was 54 years
(interquartile range, 43 to 64 years), 50.4% were women,
26.5% self-identified as Black, and 16.7% self-identified
as Hispanic (Table 1). Approximately half of the partici-
pants were recruited during the Delta variant wave of
COVID-19 (July to October 2021), and approximately 15%
were recruited during the early Omicron variant wave
(January to March 2022). The remainder were enrolled
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Figure 1. CONSORT flow diagram.
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Atotal of 1291 participants provided informed consent; 1217 were randomly assigned across 107 hospitals in the United States, with 610 and 607 par-
ticipants randomly assigned to apixaban and placebo groups, respectively. CONSORT = Consolidated Standards of Reporting Trials.

either before the Delta variant (15%) or between the
Delta and Omicron variants (20%). Among those ran-
domly assigned, 30.7% had a WHO score of 5 or greater
and 15.3% had concurrent antiplatelet medication use.
At hospital discharge, 16.4% were prescribed antiplate-
let therapy (93% aspirin). The median body mass index
was 32.8 kg/mz, 56.9% had an elevated D-dimer result
within 72 hours of discharge, and 11.0% had an International
Medical Prevention Registry on Venous Thromboembolism
VTE risk prediction score greater than 4. All baseline charac-
teristics were balanced between treatment groups among
randomized participants (Table 1).

Primary and Secondary End Points

The last 30-day follow-up visit was completed on 26
August 2022. By day 30, thirty-six (3%) participants were
lost to follow-up, of which 35 withdrew consent; by day
90, thirty-seven (3%) participants were lost to follow-up,
all of whom withdrew consent (Figure 1).

For the intention-to-treat analysis, the primary com-
posite end point of 30-day all-cause mortality, arterial
thromboembolism, or VTE occurred in 13 participants
(2.13% [95% ClI, 1.14 to 3.62]) in the apixaban group
and 14 participants (2.31% [Cl, 1.27 to 3.84]) in the pla-
cebo group (Table 2). Kaplan-Meier curves for the 2
groups are shown in Figure 2. Event rates for individual
components of this composite end point, as well as results
for the composite primary outcome at days 45 and 90, are
shown in Table 2. Bleeding events were uncommon and
are shown in Table 2. Event rates for the primary compos-
ite end point for the prespecified subgroups are shown in
Appendix Figure 1 (available at Annals.org).

Among randomized participants, 74 (12.1%) assigned
to apixaban and 70 (11.5%) assigned to placebo did not
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initiate the study drug. Efficacy analyses repeated using a
modified intention-to-treat approach, excluding partici-
pants who did not start their assigned study drug, are
shown in Appendix Table 1 and Appendix Figure 2 (avail-
able at Annals.org).

The median EQ-5D index scores at day 30 were 0.93
(25th to 75th percentiles, 0.75 to 1.00) in the apixaban
group and 0.93 (25th to 75th percentiles, 0.78 to 1.00) in
the placebo group (Table 2). At day 90, the median results
for the index scores were similar to the day 30 results:
0.94 (25th to 75th percentiles, 0.74 to 1.00) in the apixa-
ban group and 0.94 (25th to 75th percentiles, 0.76 to
1.00) in the placebo group (Table 2). Similar results were
seen using the modified intention-to-treat approach, with
common odds ratios of 1.07 (Cl, 0.85 to 1.35) and 1.03
(Cl, 0.81 to 1.30) for 30 and 90 days, respectively.

Study Drug Adherence and Serious Adverse
Events

In participants who started the study drug treatment,
8.5% and 11.9% in the apixaban and placebo groups,
respectively, permanently discontinued the treatment
before 30 days. Reasons for treatment discontinuation are
shown in Appendix Table 2 (available at Annals.org). Among
those randomly assigned, 105 participants reported a total of
137 serious adverse events, with 54 (8.9%) participants in the
apixaban group and 51 (8.4%) in the placebo group reporting
at least 1 serious adverse event.

DiscussioN

This multicenter, prospective, double-blind, random-
ized, clinical trial investigating an extended course of
thromboprophylaxis with apixaban for 30 days at the
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Table 1. Baseline Characteristics of Participants Randomly Assigned to Placebo and Apixaban

Characteristic

Placebo (n = 607) Apixaban (n = 610)

Demographic characteristic
Median age (25th-75th percentiles), y
Female, n (%)
Race, n (%)
White
Black or African American
Asian
American Indian or Alaska Native
Native Hawaiian or other Pacific Islander
>1 race
Other race
Unknown
Hispanic or Latinx ethnicity, n (%)

Medical history
Median length of hospitalization (25th-75th percentiles), d
Hospitalization involved intensive care unit stay, n (%)
World Health Organization severity score =5, n (%)
Concurrent antiplatelet use, n (%)
IMPROVE VTE risk score =4, n (%)
Prior coronary artery disease, n (%)
Prior cerebrovascular disease, n (%)
Prior peripheral artery disease, n (%)
Prior VTE, n (%)
Diabetes mellitus , n (%)
Hypertension, n (%)
Asthma, n (%)
Chronic obstructive pulmonary disease, n (%)
Oxygen use before hospitalization, n (%)
History of smoking and/or vaping, n (%)
Liver disease, n (%)
Immunosuppressive disorders, n (%)

Baseline measurements
Median body mass index (25th-75th percentiles), kg/m2

Median estimated glomerular filtration rate (25th-75th percentiles), mL/min/1.73 m?

Median hemoglobin (25th-75th percentiles), g/L
Median platelets (25th-75th percentiles), x 107 cells/L
D-dimer >ULN, n (%)

54 (44-64) 54 (44-64)
303 (49.9) 311 (51.0)
363 (59.8) 350 (57.4)
154 (25.4) 168(27 5)
12 (2.0) 0(1.6)
4(0.7) ( 0)
5(0.8) (0.3)
3(0.5) 5(0.8)
20(3.3) 24(4.0)
46(7.6) 45(7.4)

103 (17.0) 100 (16.4)
6(5-9) 6(5-9)

82 (13.5) 82 (13.4)
185 (30.5) 189 (31.0)
100 (16.5) 86(14.1)
66(10.9) 68(11.1)
32(5.3) 36(5.9)
1(1.8) 4(0.7)
1(0.2) 6(1.0)
9(1.5) 9(1.5)

165 (27.2) 180 (29.5)
275 (45.3) 294 (48.2)

90 (14.8) 77 (12.6)
36(5.9) 38(6.2)

12 (2.0) 16 (2.6)

86 (14.2) 93(15.2)

15 (2.5) 12 (2.0)

75 (12.4) 78(12.8)
32.9(28-39) 32.7 (27-39)
96.4 (80-117) 96.5(81-115)
133 (120-140) 132 (120-140)
313.0 (225-405) 306.0 (239-395)
359 (59.1) 334 (54.8)

IMPROVE

time of discharge from the hospital in patients hospital-
ized with COVID-19 was interrupted early because of a
lower than anticipated event rate and a declining rate of
COVID-19 hospitalizations in the United States. As a con-
sequence, the results were imprecise, and the study was
inconclusive.

Several studies early in the course of the pandemic
had suggested patients with COVID-19 had a higher risk
for thromboembolism both during and after hospitaliza-
tion (6, 16). In addition, during autopsies of patients who
died with COVID-19, a high burden of microvascular
thrombosis was found as well as macrovascular throm-
boembolic events that were clinically unsuspected before
death (17, 18). Many patients hospitalized with COVID-19
also had additional risk factors for VTE and were likely to
be more sedentary after hospital discharge (19). On the
basis of these observations, we estimated the primary end
point rate would be 4% in the placebo-treated partici-
pants by day 30 after hospital discharge. In contrast, we
found a lower rate of 2.3% for the composite primary out-
come, suggesting that the increased risk for thromboem-
bolic complications encountered during hospitalization is
not as pronounced after hospital discharge.

Annals.org

= International Medical Prevention Registry on Venous Thromboembolism; ULN = upper limit of normal; VTE = venous thromboembolism.

For the primary composite end point of VTE, arterial
thromboembolism, or all-cause mortality, the results were
highly compatible for apixaban compared with placebo,
with estimates of efficacy ranging from a 56% reduction to
a 95% increase in risk. Similar results were seen for the
secondary efficacy outcomes as well as the safety outcomes.
These results are consistent with prior studies in non-
COVID-19 hospitalized medical patients, which did not
find a benefit for the routine use of extended thrombo-
prophylaxis in patients after discharge from the hospital
(12, 13). We did not restrict our study to prespecified sub-
groups with a higher risk for thromboembolic complica-
tions after hospital discharge because our intent was to
have the study apply to all patients hospitalized with
COVID-19, given the initial concerns that these patients
were at higher risk for thromboembolic complications.

To our knowledge, the ACTIV-4C trial is the first
study to investigate whether an extended course of anti-
coagulant therapy in patients hospitalized with COVID-19
might improve quality-of-life scores after discharge from the
hospital. Microvascular complications have been identified
as a potential mechanism contributing to the development
of PASC (20), suggesting that extended anticoagulation may
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Table 2. Primary and Secondary End Point Comparisons of Participants Randomly Assigned to Apixaban Versus Placebo

End Point Comparisons Randomized (n = 1217) Relative Risk P Value
Oy *
Placebo Apixaban (95% C1)
(n = 607), n (%) (n =610), n (%)
Efficacy
30-d composite efficacy end point 14 (2.31) 13(2.13) 0.92 (0.44-1.95) 0.85
Venous thromboembolismt 5(0.82) 5(0.82) 1.00(0.29-3.42)
Arterial thromboembolismt 3(0.49) 1(0.16) 0.33(0.03-3.18)
All-cause death 9(1.48) 8(1.31) 0.88(0.34-2.28)
45-d composite efficacy end point 17 (2.80) 15(2.46) 0.88 (0.44-1.74)
90-d composite efficacy end point 17 (2.80) 19(3.11) 1.11(0.58-2.12)
Safety§
Major bleeding 1(0.19) 2(0.37) 2.00(0.18-22.03)
Clinically relevant nonmajor bleeding 6(1.12) 3(0.56) 0.50(0.13-1.99)
Median Median Common Odds Ratio
(25th-75th Percentiles) (25th-75th Percentiles) (95% CI)
EQ-5D index scores on day 30 0.93(0.78-1.00) 0.93(0.75-1.00) 1.05(0.83-1.31)
EQ-5D index scores on day 90 0.94 (0.76-1.00) 0.94 (0.74-1.00) 0.99(0.78-1.24)

EQ-5D = EuroQol Group 5-Dimension.
* Placebo as the reference group.

T Two patients in the placebo group had a deep venous thrombosis, and 3 had a pulmonary embolism; 3 patients in the apixaban group had a pul-
monary embolism, and 2 had both a deep venous thrombosis and a pulmonary embolism.

1 Three patients in the placebo group had a myocardial infarction; 1 patient in the apixaban group had a stroke.

§ Safety end points were assessed among randomized participants who received at least 1 dose of their assigned study medication (n = 1073).

mitigate symptoms. The EQ-5D assesses health in 5 domains
(mobility, self-care, usual activities, pain and discomfort, and
anxiety and depression) scored as a single index measure of
health to provide an assessment of quality of life (21).
Although the results were inconclusive because the study
was closed early, the EQ-5D scores were similar between
the apixaban and placebo groups at days 30 and 90.

In contrast to our results, the MICHELLE (Medically Il
Hospitalized Patients for COVID-19 THrombosis Extended
ProphyLaxis With Rivaroxaban ThErapy) trial found that
extended thromboprophylaxis with 10 mg of rivaroxaban
per day for 35 days after hospital discharge resulted in
improved clinical outcomes compared with no extended
thromboprophylaxis (22). Patients enrolled in that study
had to have an increased risk for VTE, defined as an ele-
vated modified International Medical Prevention Registry
on Venous Thromboembolism VTE score of 2 to 3 with a
D-dimer level of >500 pg/L using local laboratory criteria,
or a score of 4 or more independent of the D-dimer level
at hospital discharge. The primary end point of MICHELLE
included symptomatic and asymptomatic VTE, detected
by screening all patients with computed tomography pul-
monary angiography and bilateral lower limb venous
Doppler ultrasound; symptomatic arterial thromboembo-
lism; and cardiovascular death at day 35. Excluding patients
with asymptomatic VTE, the MICHELLE trial reported a rate
of the composite outcome of symptomatic VTE, arterial
thromboembolism, and cardiovascular death of 5.66% in
the control group (9 events in 159 control patients) com-
pared with 0.63% in the rivaroxaban group (1 eventin 159
patients). In contrast, we found a lower rate of the compos-
ite primary outcome of symptomatic VTE, arterial throm-
boembolism, and all-cause mortality in the control group
(2.31%; 14 events in 607 control participants) and a slightly
higher rate in the apixaban group (2.13%,; 13 events in 610

6 Annals of Internal Medicine

patients) compared with MICHELLE. Patients enrolled in
the MICHELLE trial were more likely to be in the intensive
care unit (51.9% of participants in MICHELLE compared
with 13.5% of participants in ACTIV-4C), although more
than 30% of our study participants had a WHO severity
score of 5 or greater, defined as severe disease, and 56.9%
had an elevated D-dimer result before discharge from the
hospital.

Strengths of our study design include the use of strat-
egies to minimize the need for direct contact with patients
during a pandemic, the inclusion of symptomatic outcomes
only in the primary end point, and the incorporation of a
validated quality-of-life survey tool. Direct patient contact
occurred only at the time of enrollment and randomization,
while the patient was still hospitalized, with all follow-up
occurring in the outpatient setting done through either
electronic or telephone contact.

Our study also has several limitations. The lower-
than-expected rate of the composite primary outcome
was unexpected. Estimates early during the pandemic
suggested that the rate of the composite outcome would
be higher than what had previously been seen in studies
of extended thromboprophylaxis in hospitalized medical
patients. One factor likely contributing to this lower rate
was the introduction of vaccines for SARS-CoV-2 as our
study began, associated with a milder form of the dis-
ease and a decreased risk for hospitalization and death
(23, 24). Our enrollment period spanned the peaks of
infection associated with the Delta and Omicron variants
of COVID-19 in the United States during the study, which
have also been associated with differences in severity of
illness (24, 25). Most patients who were hospitalized with
COVID-19 after the vaccines became available were unvacci-
nated persons (26). Reasons provided by persons who
elected to not be vaccinated against COVID-19 (27) are
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Figure 2. Primary composite efficacy end point within 90 days.
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similar to those provided by persons who elect to not
participate in clinical research studies (28).

The ACTIV-4C study was terminated early because
of a lower-than-expected primary event rate and slow
enrollment because of decreasing rates of hospitalization
with COVID-19. As a consequence, the study results are
imprecise, and the study was inconclusive. For the primary
composite end point of VTE, arterial thromboembolism,
or all-cause mortality at 30 days, the results were highly
compatible, with estimates of efficacy ranging from a 56%
reduction to a 95% increase in risk for apixaban compared
with placebo.
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Yancyt.

RTI: Tracy Nolent, Sonia Thomast, Michelle Waltert, Greta
Herringt, Amy Kendrickt, Jen Deeset, Taegen Sullivant.

ACTIV-4C Investigators

UNC Chapel Hill: Raj Kasthuri* (Primary Investigator);
Micah Mooberryt, Stephan Mollt, Yasmina Abajast (Co-
Investigators); Amy Brightwoodt, Katie Stanfordt, Laura
Finertyt (Lead Study Coordinators).
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Baptist Health Lexington: Andrew Alexander* (Primary
Investigator); Lesia Chaffinst, Marianna Nercesiant (Lead
Study Coordinators).

Duke Medical Center: Lana Wahid* (Primary Investigator);
Rowena Dolort, Grace Dreyert, Tatyana Dert, Emily
Kot, Andrea Archibaldt, Valerie Renardt, Neil Staffordt
(Co-Investigators); Nkiruka Azuogalanyat, Oluwayemisi
Mohammedt (Lead Study Coordinators).

University of Illinois at Chicago (UIC): John Quigley*
(Primary Investigator); Charles McPhersont, Peggy
Choyet, Keri Kimt (Co-Investigators); Neha Atalt (Lead
Study Coordinator).

Mount Sinai Medical Center: Gervasio Lamas* (Primary
Investigator); Ana Mont (Lead Study Coordinator).

OSF Little Company of Mary Medical Center (OSF
LCM): M. Bassel Atassi* (Primary Investigator), Shamila
Gargt (Co-Investigator); James Vramet, Trevor Murawskit
(Lead Study Coordinators).

Wake Forest: Peter J. Miller* (Primary Investigator); Ashish
Khannat, Hinna Wadhwanit, Kinchit Shaht, Mhorys Pickmanst,
Ryan Mayest (Co-Investigators);, Brandon Reevest, Lynnette
(Lynne) Harrist (Lead Study Coordinators).

Tallahassee Memorial HealthCare: Janice Lawson*
(Primary Investigator); Adam Olivert, Jianghao Zhuft,
Leah Weinsteint, Matthew Lawsont, Narlin Beatyt, Rachel
Monroet, Ryan Johnsont (Co-Investigators); Brittany
Stitht, Marissa Cieslat (Lead Study Coordinators).

UTHouston: Bela Patel* (Primary Investigator); David
McPhersont, Luis Ostroskyt, Mary Ayadt, Meghana
Goret, Nithin Thomast (Co-Investigators); Idorenyin
Udoh-Bradfordt, Jaicey Johnsont, Pamela Nicholst,
Talha Mubashirt (Lead Study Coordinators).

Rhode Island Hospital: Ralph Rogerst (Primary
Investigator); Eleftherios Mylonakist (Co-Investigator); Allyson
Sherman-Roet, Julia Fishert (Lead Study Coordinators).

Versiti/MCW: Lisa Baumann Kreuziger* (Primary
Investigator); Amer Al Homssit, Haisam Abidt, Lindsay
Hammonst (Co-Investigators); Shannon Broaddrickt
(Lead Study Coordinator).

Torrance Medical Center: James McKinnellt (Primary
Investigator); Brian Shermant, Jamie Kagiharat, Richard
Huynht (Co-Investigators), Herna Joy Gonzalezt (Lead
Study Coordinator).

Montefiore Medical Center: Henny Billettt (Primary
Investigator); Melissa Suchanekt, Noelle Townsendt,
Veronica Sadlert (Lead Study Coordinators).

Monument Health Clinical Research: Matthew
Andersont (Primary Investigator); Amber Beert, Crystal
Gruetzmachert (Lead Study Coordinators).

UPMC Presbyterian: Alexandra Weissman* (Primary
Investigator); Andrew Schoenlingt, Brian Malleyt, Brian
McVerryt, Brian Rosborought, Christopher Franzt, Daniel
Schlosst, David Bartont, David Huangt, Emily Brantt, Faraaz
Shaht, Florian Mayrt, Georgios Kitsiost, Ghady Haidart, lan
Barbasht, Kaveh Moghbelit, Meghan Fitzpatrickt, Nadine
Taliat, Varun Shettyt, William Baint (Co-Investigators);
Emily Berrymant, Marissa Marcint, Matthew Gilliamt,
Sara DiFioret (Lead Study Coordinators).

Indiana University Health Methodist Hospital:
Warren Gavint (Primary Investigator); Tony Rent (Co-
Investigator); Molly Stearnst (Lead Study Coordinator).
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Florida Heart Center: Prasad Chalasanit (Primary
Investigator), Sarah Testat (Lead Study Coordinator).

WK Physicians/TriState Medical: Anthony Stuartt
(Primary Investigator); Ambrosia Holsapplet, Jennifer
Primet (Co-Investigators); Carrie Kayt, Shannon Saksat
(Lead Study Coordinators).

Savannah Health Services, LLC DBA Memorial Health
University Medical Center: Mary Downingt (Primary
Investigator), Alta Castellinot, Pechoka Sanderst (Lead
Study Coordinators).

The University of Chicago Medicine: Jonathan Pault
(Primary Investigator); Amanda Walbornt, Gene Kimft,
Mary Acostat, Matt Cochrant, Nathan Kongt, Nikhil
Guptat, Sean Patrick Pinneyt (Co-Investigators); Cynthia
Arevalot, Karli Molignonit (Lead Study Coordinators).

Miriam Hospital: Ralph Rogerst (Primary Investigator);
Eleftherios Mylonakist (Co-Investigator); Allyson Sherman-
Roet, Julia Fishert (Lead Study Coordinators).

Tower Health Medical Group: Daniel Formant
(Primary Investigator); Andrew Rettewt, Erik Rupardt,
Nicole Agostinot (Co-Investigators); Julie Sheidyt,
Renee McLint (Lead Study Coordinators).

McLaren Center for Research Innovation: Mark
Zaineat (Primary Investigator); Adam Bykowskit,
Akarsh Parekht, Christopher Provenzanot, Don Taitt,
Melissa lanitellit, Nicole Prentice-Gaytant, Ryan
Malekt, Shelley Schendelt, Vasim Lalat, Victor Hunyadit,
Zeinab Saghirt (Co-Investigators); Emily Paschallt (Lead
Study Coordinator).

Lifebridge Health: Paul Gurbelt (Primary Investigator);
Cescelle Barbourt, Harjit Rahit, Mehrnaz Ighanit, Sarensa
Palikheyt, Seanne Eachot (Lead Study Coordinators).

Anne Arundel Medical Center: Barry Meisenbergt
(Primary Investigator); Caroline Wolfe-Ralpht, Kathy
Grayt, Susan Cranfordt (Lead Study Coordinators).

East Carolina University/Vidant Health: James
Powellt (Primary Investigator); Nakeydia Bryantt (Lead
Study Coordinator).

Barnes Jewish: Kristen Sanfilippot (Primary Investigator);
Benjamin Buettnert, Florence Almiron-Torralbat, James
Mendozat, James Watsont, Monalisa Mullickt, Monique
Bruinsmat, Natalia Brito Riverat, Nathan Martint, Zachary
Morgant (Co-Investigators); Kimberly Kramert (Lead
Study Coordinators).

University of Florida: Kartikeya Cherabuddit (Primary
Investigator); Lisa Merckt (Co-Investigator), Amy Hollandt,
Cindy Monterot, Nastasia Jamest, Steven Fowlert (Lead
Study Coordinators).

New York University Langone Health: Shari Brosnahant
(Primary Investigator), Lira Gutierrezt (Lead Study Coordinator).

AtlantiCare Regional Medical Center: Aileen Boa-
Hocbot, Anthony Macchiavellit, Brendan Kellyt (Primary
Investigators); Alison Hallamt, Jacqueline Whitet (Lead
Study Coordinators).

Vanderbilt University Medical Center: Benjamin
Tillmant (Primary Investigator); Celia Nunezt, Nikki
Bratchert (Lead Study Coordinators).

Ohio State University: Carlos Malvestuttot, Eric
Krautt (Primary Investigator); Abigail Bartosict, Bethany
Hillt (Lead Study Coordinators).
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Dignity Health- St Josephs: Omar Gonzalezt (Primary
Investigator and Co-Investigator); Connie Hillist, Samer
Salamat (Lead Study Coordinators).

Indiana University Health Bloomington Hospital:
Allison Kaderabekt (Primary Investigator); Kim Deckardt,
Mark Peabodyt (Lead Study Coordinators).

Fanciscan Health Michigan City: Dafer AL-Haddadint,
Michelle Vasquezt, Kyle Widmert (Primary Investigator);
Michelle Sheetst (Lead Study Coordinator).

Maine Medical Center/Maine Medical Partners Adult
Hospital Medicine: Daniel Meyert (Primary Investigator),
Terilee Gerryt (Lead Study Coordinator).

Capital Health System: Marc Whitmant (Primary
Investigator); Aldrin Amistosot, Allison Mullarneyt,
Amber Jezierskit, Rajashree Anandakrishnant (Co-
Investigators); Shannon Davidt, Soraya Sanchezt (Lead
Study Coordinators).

University of Texas Southwestern Medical Center:
Sonja Stutzmant (Primary Investigator), Maria Denbowt
(Lead Study Coordinator).

NYU Langone Hospital-Brooklyn: Aaron Lordt (Primary
Investigator), Marilyn  Chackot (Co-Investigator), Maria
Cotrinat (Lead Study Coordinator).

Jamaica Hospital Medical Center: Khalid Gafoort
(Primary Investigator), Kelly Cervellionet (Lead Study
Coordinator).

Minneapolis VA Health Care System: David Macdonaldf,
Ken Kunisakit (Primary Investigators), Ken Kunisakit (Co-
Investigator); Miranda Hasslert (Lead Study Coordinator).

Loyola University Medical Center (LUMC): Anthi
Katsoulit (Primary Investigator); Amir Darkit, Gabriel
Edwardo Diazt, Xixi Luot (Co-Investigators); Jean Del
Prioret, Nancy Schoeneckert (Lead Study Coordinator).

MultiCare Institute for Research & Innovation: Vinay
Malhotrat (Primary Investigator), Denise Quinnt (Lead
Study Coordinator).

MclLaren Bay Region: Elizabeth Pionkt (Primary
Investigator); Lisa Winterst, Marci Robertst, Stephanie
Brumat, Tanya Gardner-Mosleyt (Lead Study Coordinators).

Central Arkansas Veterans Health Care System:
Mohammed Moursit (Primary Investigator), Sandi Brockt
(Lead Study Coordinator).

Mercy Hospital Buffalo: Raed Alnajit (Primary Investigator);
Sharavanan Thevanayagamt (Co-Investigator); Michael
Oyanbadejot, Savannah Christiet (Lead Study Coordinators).

Baylor Scott and White Medical Center-College Station:
Timothy Byrdt, Monish Shetht (Primary Investigators);
Chaitanya Reddyt (Co-Investigator); Dao Marvint, Sharla
Russelt, Wanda Fikest (Lead Study Coordinators).

Temple University Hospital: Michael Brombergt
(Primary Investigator); Daniel Sachert, Ekamjeet Randhawat,
Erin Narewskit, Jamie Lee Garfieldt, Janpreet Mokhat,
Jonathan Gallit, Kartik Shenoyt, Maria Elena Vega Sanchezt,
Melinda Damellt, Navjot Kaurt, Oisin O'Corragaint, Parag
Desait, Sean Duffyt (Co-Investigators), Julie Juhast (Lead
Study Coordinator).

Pen Bay Medical Center: Robert Steint (Primary
Investigator); Caroline Knightt, Stacia Kozidist (Lead
Study Coordinators).

Annals of Internal Medicine

Queens Medical Center: Kuo-Chiang Liant (Primary
Investigator); Brent Tatsunot, Qi Jie Nicholas Leof,
Stephanie Guot, Todd Setot, Ynhu Let, Young Soo
Rhot (Co-Investigators); Michael Yeet (Lead Study
Coordinator).

Medical College of Georgia/Augusta University: Jose
Vazquezt (Primary Investigator); Caroline Hamiltont,
Christos Hatzigeorgiout, Daniel Andersont, David
Walsht, Joshua Eudyt (Co-Investigators); Aprile Osbornt,
Ashton Bowlest (Lead Study Coordinators).

University at Buffalo: Alberto Monegrot (Primary
Investigator); Catherine Wronat (Lead Study Coordinator).

Wake Med: Judson Williamst (Primary Investigator),
Lindsay Boolet (Co-Investigator), Michael Shaubergert
(Lead Study Coordinator).

Ochsner Clinic Foundation: Mark Effront (Primary
Investigator), Shannon Williamst (Lead Study Coordinator).

UT Rio Grande Valley (UTRGV): Timothy Heatht (Primary
Investigator), Andrew Dentinot, Cesar Gutierrezt, Fatimah
Bellot, Jessica Martint (Co-Investigators);, Erik Hinojosat
(Lead Study Coordinator).

UT Health East Texas (UT Tyler): Chiagozie Nwasurubart,
Steven Idellt (Primary Investigators); Arnulfo Duartet,
Christine Kangt, Lindsey Stocktont, Megan Devineft,
Omer Chowdhuryt, Patti Olusolat, Ross Teradat (Co-
Investigators); Christopher Herrickt, Elizabeth Dohanicht,
Rebekah Hibbardt (Lead Study Coordinators).

Renown Health: Farah Madhani-Lovelyt (Primary
Investigator); Alanna Jacobst, Katie Buckleyt, Vivian
Cruzt (Lead Study Coordinators).

Summa Health: Michael Tant (Primary Investigator);
Ellen Cicerot, Laura Barkert (Lead Study Coordinators).

UCSF at Zuckerberg San Francisco General
Hospital: M. Margaret Knudson* (Primary Investigator);
Brigid Donovant, Vagn Petersont (Co-Investigators);
Brenda Nunez-Garciat (Lead Study Coordinator).

Christus St. Vincent Regional Medical Center: Theresa
Ronant (Primary Investigator), Estevan Apodacat (Co-
Investigator), Tamara Flyst (Lead Study Coordinator).

Henry Ford Hospital: Scott Kaatzt (Primary Investigator);
Christopher Lewandowskit, Joseph Millert, Matthew
Georget, Patrick Agunwat, Vinay Shaht (Co-Investigators),
Kathleen Wilsont, Youssef Annoust (Lead Study Coordinators).

CAMC Clinical Trials Center: Stephen Lewist (Primary
Investigator), Tamejiro Takubot (Co-Investigator), Mariah
Preastt (Lead Study Coordinator).

Christus St. Patrick Hospital: Mahmood Tashfeent
(Primary Investigator); Jami Gardnert, Mike Brunett
(Lead Study Coordinators).

University of Arkansas for Medical Sciences: Nikhil
Meenat (Primary Investigator), Alicia DeAguerot (Lead
Study Coordinator).

Reid Physician Associates: John McGintyt (Primary
Investigator), Kristi McGuiret (Lead Study Coordinator).

Western Michigan University Homer Stryket M.D.
School of Medicine: Thomas Blokt (Primary Investigator),
Kelly Beckert (Co-Investigator).

Baystate Health: Paul Pirragliat (Primary Investigator); Lynn
Perezt, Victoria Cobbt (Lead Study Coordinators).
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Oregon Health and Science University: Akram Khant
(Primary Investigator); Abinaya Srikanthant, Emmanuel Millst,
Jose Penat, Olivia Krolt (Lead Study Coordinators).

Hope Tower at Jersey Shore University Medical
Center: David Kountzt (Primary Investigator); Christopher
Ullot, Kristine Endet, Maria Madsent, Maureen Kinsleyt
(Lead Study Coordinators).

Adventist HealthCare Shady Grove Medical Center:
Jonathan Cohent (Primary Investigator); Opeyemi Araromif,
Patricia Szymkowiakt (Lead Study Coordinators).

Truman Medical Center: Paramdeep Bawejat (Primary
Investigator), Mary Reedt (Lead Study Coordinator).

West Virginia University: Troy Krupicat (Primary
Investigator); Erica Blystonet, Jennifer Elyse Kruppt (Lead
Study Coordinators).

Kettering Medical Center: Harvey Hahnt (Primary
Investigator), Daniel Geyert (Lead Study Coordinator).

MidMichigan Medical Center-Midland: John Blamount
(Primary Investigator); Brittney Gainfortht, Michele Rabiduet
(Lead Study Coordinators).

UW Medicine Valley Medical Center: Michael
Previtit (Primary Investigator), Dione Fromant (Lead
Study Coordinator).

Boston University: Naomi Hamburgt (Primary
Investigator); Elizabeth Klingst, Fitzgerald Shepherdt,
Leili Behroozt, Mark Sloant, Rena Zhengt, Robert
Eberhardtt (Co-Investigators); Daniel Mompointt (Lead
Study Coordinator).

Emory: Manila Gaddht (Primary Investigator);, Aaron
Glutht, Anna Vont, Jason Lucast (Co-Investigators); Ananya
Hoodat, Stephanie Whittent (Lead Study Coordinators).

Mercury Street Medical Group: John Pullmant (Primary
Investigator), Misty Johnsont (Lead Study Coordinator).

Valleywise Health Medical Center: Michael Whitet,
Julie Freimant (Primary Investigators); Mary Mulrowt,
Deborah Gannont (Lead Study Coordinators).

BayCare Hospital: Leslie Millert (Primary Investigator),
Delia Johnsont (Lead Study Coordinator).

St. Luke's University Health Network: Douglas Corwint
(Primary Investigator); Eric Raut, Heather Cunninghamt,
Margaret Clementt (Lead Study Coordinators).

Centura Health: Kathryn Springert (Primary Investigator),
Sheryl Giambartolomeit (Lead Study Coordinator).

Baylor Scott and White-Round Rock: MaryAnn Trant
(Primary Investigator), William Toblemant (Co-Investigator),
Carmen Suttont (Lead Study Coordinator).

St. Anthony North Health Campus: Hailey Hollandt,
Sharry Verest (Primary Investigators); Leslie Laffertyt,
Sheryl Giambartolomeit (Lead Study Coordinators).

University of Mississippi Medical Center: Matthew
Kutchert (Primary Investigator); Galbraith Jamest (Co-
Investigator); Lucia Solist, Simon Barinast (Lead Study
Coordinators).

Erlanger Health System: Sandeep Rajant (Primary
Investigator); Jensen Hydet (Co-Investigator); Cassidy
Shellt, Debbie Dyert, Tina Higginbothamt (Lead Study
Coordinators).

The University of Texas Health Science Center at
Tyler: Chiagoze Nwasurubat (Primary Investigator);
Arnulfo Duartet, Christine Kangt, Lindsey Stocktont,
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Megan Devinet, Omer Chowdhuryt, Ross Teradat (Co-
Investigators); Elizabeth Dohanicht, Rebekah Hibbardt
(Lead Study Coordinators).

Conemaugh Memorial Medical Center: Khandakar
Hussaint (Primary Investigator), Theresa McCrearyt
(Lead Study Coordinator).

Christus St. Elizabeth Hospital: Wagar Ahmadt
(Primary Investigator); Jami Gardnert, Mike Brunett (Lead
Study Coordinators).

Coney Island Hospital: George Juangt (Primary
Investigator and Lead Study Coordinator).

Lutheran Medical Group: Vicente Rodriguezt (Primary
Investigator), Terrie Rosst (Lead Study Coordinator).

Stony Brook University Hospital: Wadie Bahout (Primary
Investigator), Lisa Malonet (Lead Study Coordinator).

BayCare Hospital-Winter Haven: Kollagunta
Chandrasekhart (Primary Investigator), Amanda
Steadhamt (Lead Study Coordinator).

Saint Anthony Hospital: Rebecca Vogelt (Primary
Investigator); Leslie Laffertyt, Sheryl Giambartolomeit
(Lead Study Coordinators).

University of Cincinnati: Jean Elwingt (Primary
Investigator); Arun Joset, Rachel Foott (Co-Investigators);
Nicole Hummelt (Lead Study Coordinator).

Cook County Health (CCH): Saurabh Malhotrat (Primary
Investigator); Antonopoulos Petet, Katayoun Rezait, Michael
Hoffmant, Poushali Bhattacharjeet (Co-Investigators); Arlet
Nedeltchevat (Lead Study Coordinator).

RUSH University Medical Center: Shivi Jaint (Primary
Investigator); Deborah Katzt, Irena Medenicat, Irene
Dehghan-Pazt, Jamile Shammot, Joseph Thomast,
Melissa Larsont, Parameswaran Venugopalt, Sefer
Gezert, Seo-Hyun Kimt (Co-Investigators); Maaridge
Fariduddint, Patty Nelsont, Victoria Providot (Lead
Study Coordinators).

The Woodlands Center For Respiratory & Sleep
Research: Moshin Bajwat (Primary Investigator), Christie
Caint (Lead Study Coordinator).

Virginia Mason Medical Center: David Aboulafiat
(Primary Investigator); Colette Lambertt, Kara Turnert
(Lead Study Investigators).

Snake River Research: Richard Nathant (Primary
Investigator), Jennifer Morrisont (Lead Study Coordinator).

Texas Health Frisco: Daniella Angulo Thompsont
(Primary Investigator); Shelley Longt, Tara Craigt (Lead
Study Coordinators).

Texas Health Harris Methodist: Cheryl McDonaldt
(Primary Investigator); Patricia Snelust, Tara Craigt
(Lead Study Coordinators).

Stanford University School of Medicine: Alexandra
Gordont (Primary Investigator); Angelica Pritchardt,
Yasmin Jazayerit (Lead Study Coordinators).

CHRISTUS Trinity Clinic Pulmonary Medicine: Suman
Sinhat (Primary Investigator), Amanda Bakert (Lead Study
Coordinator).

UT Houston-LBJ Hospital: Bela Patel* (Primary
Investigator); Cherian Sujitht, Mary Ayadt, Rosa
Maria Estrada-Y-Martint (Co-Investigators); Elizabeth
Vidalest, Idorenyin Udoh-Bradfordt (Lead Study
Coordinators).
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UT Houston-MHH-SW: Bela Patel* (Primary Investigator);
Mary Ayadt, Murad Aslamt, Pratik Doshit, Raj Akulat (Co-
Investigators); Idorenyin Udoh-Bradfordt, Jaicey Johnsont,
Pamela Nicholst (Lead Study Coordinators).

Great EI Monte Community Hospital (National
Institute of Clinical Research): Nagasamudra Ashokt,
Alam Didar Ult (Primary Investigators); Barbara
Lepthient (Lead Study Coordinators).

HealthCare System 2000s-Garden Grove Hospital:
Michael Daot (Primary Investigator); Barbara Lepthient,
Kyra Cloutiert (Lead Study Coordinators).

Triple O Research: Olayemi Osiyemit (Primary
Investigator); Alexandra Vargast, Christina Campbellt,
Jose Menajovsky-Chavest, Stephanie Martinezt
(Co-Investigators); Myriam lzquierdot (Lead Study
Coordinator).

Mazur, Statner, Dutta, Nathan PC: Ramesh Nathant
(Primary Investigator), Lucinda Van Anglent (Lead Study
Coordinator).

Westchester Medical Center: Mathew Bronsteint
(Primary Investigator), Christopher Hallt (Lead Study
Coordinator).

Lahey Hospital and Medical Center: Deborah
Gannont (Lead Study Coordinator).

St. Francis Medical Center: Elizabeth Kleinert
(Primary Investigator), Anna Blancot, Jenifer Bunnt
(Lead Study Coordinators).

Penrose Hospital: Michael Roshont (Primary Investigator);
Anna Blancot, Jenifer Bunnt (Lead Study Coordinators).

Cleveland Clinic Foundation: Keith McCraet (Primary
Investigator), Angela Knightt (Lead Study Coordinator).

Louisiana State University Health Sciences Center:
Matthew Lammit (Primary Investigator), Connie Romainet
(Lead Study Coordinator).
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Emanate Health Queen of the Valley Hospital: Mallu
Reddyt (Primary Investigator), Barbara Lepthient (Lead
Study Coordinator).

Dartmouth Hitchcock Medical Center: Monic Dreschert
(Primary Investigator); Deborah Ornsteint, Howard Leungt,
Jose Mercadot, Marshall Wardt, Richard Zuckermant,
Stanislav Henkint (Co-Investigators); Haley Johnsont (Lead
Study Coordinator).

St. Louis University: Stephanie Windisht (Primary
Investigator), Mary Leskot (Lead Study Coordinator).

CHI St Elizabeth Hospital: Paul Gobbot (Primary
Investigator); Corey Godfreyt, Mike Miriovskyt (Lead
Study Coordinator).

Hawaii Pacific Health: Wade Kyonot (Primary Investigator);
Micah Tongt, Steven Migdolt (Lead Study Coordinators).

Ochsner Clinic Foundation-Baton Rouge: Mark
Effront (Primary Investigator), Shannon Williamst (Lead
Study Coordinator).

James A. Haley Veteran's Hospital: Arzu llercilt (Primary
Investigator), Fabio Leonellit (Co-Investigator).

Ascension St John Tulsa: Nicholas Hannat (Primary
Investigator); Anderson Mehrlet (Co-Investigator);
Melanie Arnoldt (Lead Study Coordinator).

Ascension St John Bartlesville: Nicholas Hannat
(Primary Investigator); Jenny Polasekt, Mary Harrist, Melanie
Arnoldt (Lead Study Coordinators).

Newark Beth Israel Medical Center: Alice Cohent
(Primary Investigator); Maya Shaht, Sari Jacobyt (Co-
Investigators); Arjun Gadhiyat, Cynthia Hortat, Mitali
Pradhamt (Lead Study Coordinators).

* Author.

T Nonauthor contributor.
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Appendix Figure 1. Primary composite efficacy end point by

prespecified subgroups.
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BMI = body mass index; IMPROVE = International Medical Prevention
Registry on Venous Thromboembolism; VTE = venous thromboembo-

lism; WHO = World Health Organization.

Appendix Figure 2. Primary composite efficacy end point within 90 days using modified intention-to-treat approach.
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Appendix Table 1. Comparison of Efficacy End Points Using a Modified Intention-to-Treat Approach Excluding Participants
Who Never Started Their Assigned Study Drug Treatment

End Point Initiated Study Drug (n = 1073) Relative Risk (95% CI)* P Value
Placebo (n = 537), n (%) Apixaban (n = 536), n (%)

30-d primary composite efficacy end point 9(1.68) 6(1.12) 0.67 (0.24-1.86) 0.60
Venous thromboembolism 3(0.56) 1(0.19) 0.33(0.03-3.20)
Avrterial thromboembolism 3(0.56) 3(0.56) 1.00 (0.20-4.94)
All-cause death 5(0.93) 2(0.37) 0.40 (0.08-2.06)

* Placebo as the reference group.
Appendix Table 2. Reasons for Study Drug Treatment Discontinuation Stratified by Randomized Group
Reasons* Discontinued Placebo Discontinued Apixaban
Treatment (n = 72), n (%) Treatment (n = 52), n (%)

Suspected bleeding 2(2.8) 0

Minor bleeding 9(12.5) 4(7.7)

Clinically relevant nonmajor bleeding 0 1(1.9)

Medical encounter 1(1.4) 0

New medication treatment started 2(2.8) 2(3.8)

Hospitalization 7(9.7) 12(23.1)

Person has been informed to discontinue drug treatment by clinician 8(11.1) 3(5.8)

Prescription of a new anticoagulant 3(4.2) 4(7.7)

Decline to take study drug 47 (65.3) 30(57.7)

Other 11(15.3) 15(28.8)

* Some persons reported >1 reason.
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