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Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?

Extended treatment with warfarin or apixaban beyond 6 months of initial treat-
ment reduces recurrent venous thromboembolism (VTE) compared with placebo.
Risk of bleeding is a concern with continuation of anticoagulant therapy, but the
optimal duration of anticoagulation treatment remains uncertain.

WHAT QUESTION DID THIS STUDY ADDRESS?

What is the effectiveness and safety of extended use of apixaban and warfarin
greater than 6 months of initial treatment compared with no treatment and
apixaban versus warfarin greater than 6 months of initial treatment in patients
with VTE?

WHAT DOES THIS STUDY ADD TO OUR KNOWLEDGE?

In this analysis of a large population-based cohort of patients with VTE, the use of
apixaban as extended treatment was associated with decreased risk of recurrent
VTE and mortality without increasing major bleeding risk compared with no ex-
tended treatment and had a better safety profile with significantly fewer recurrent
VTESs compared with warfarin.

HOW MIGHT THIS CHANGE CLINICAL PHARMACOLOGY OR
TRANSLATIONAL SCIENCE?

This study provides confirmatory evidence on the effectiveness and safety of
apixaban as extended therapy in routine care.

INTRODUCTION

Every year in the United States, venous thromboembo-
lism (VTE) may affect as many as 900,000 individuals
and cause up to 300,000 deaths."* Within 5years of a VTE
event, about 25% of individuals experience a recurrence.’
Individuals have a greater risk of recurrence 6-12 months
after an incident VTE.* The annual incidence of VTE in-
creases exponentially with age, from 1 per 10,000 in young
adults to 1 per 100 in the elderly.>®

Continuing anticoagulation treatment may reduce
the risk of recurrent VTE but is associated with in-
creased bleeding risk.” Warfarin has been used for 6 de-
cades; however, newer direct-acting oral anticoagulants
(DOACsS) are increasingly being used in routine clinical
practice owing to their conventional dosing and favorable
pharmacological profiles. Two large randomized clinical
trials, Prolonged Anticoagulation During 18 Months ver-
sus Placebo After Initial 6-month Treatment for a First
Episode of Idiopathic Pulmonary Embolism (PADIS-PE)
and Apixaban after the Initial Management of Pulmonary
Embolism and Deep Vein Thrombosis with First-Line
Therapy-Extended Treatment (AMPLIFY-EXT), reported
that extended treatment with warfarin or apixaban be-
yond 6 months of initial treatment reduced recurrent VTE
without increasing the rate of major bleeding compared
with placebo.®® Recent guidelines strongly recommend an

extended course of anticoagulation therapy for patients
who experienced VTE without transient provocation.'

However, the optimal duration of anticoagulation
treatment remains uncertain, and the risk of bleeding is a
concern with continuation of anticoagulant therapy.'*™3
Several studies have shown the benefits of long-term an-
ticoagulation therapy to reduce recurrent VTE risk even
among individuals with transient provoked VTE.'®!*!
By contrast, a meta-analysis of clinical trials found that
the extended use of anticoagulation not only did not
lower the risk of recurrent VTE but also increased the
risk of bleeding approximately 2.5-fold,'>'® suggesting
that treatment should be determined by balancing the
risks of recurrent VTE and major bleeding to avoid un-
necessary risk of bleeding with extended anticoagulation
therapy.'>’

To fill these unsettling gaps in evidence assessing the
real-world effectiveness and safety of extended anticoag-
ulation therapy beyond 6 months of initial treatment for
patients with VTE, we compared the safety and effective-
ness of no treatment with extended treatments of apix-
aban and warfarin using real-world data from the national
Medicare insurance database. We also performed a head-
to-head comparison of the extended therapies of warfarin
and apixaban on the risk of recurrent VTE, major bleeding
events, and mortality in patients who completed 6 months
of anticoagulant therapy for VTE.
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METHODS
Study design and data source

We conducted a retrospective cohort study using a random
5% sample of 2014-2015 Medicare claims data and a ran-
dom 15% sample of 2016-2018 Medicare claims data. The
data included beneficiaries’ information on demographic
characteristics, medical and pharmacy enrollment sta-
tus, inpatient and outpatient medical service utilization,
outpatient pharmacy dispensing information, and death.
The University of Florida Institutional Review Board ap-
proved this study. This study followed the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) reporting guideline for cohort studies.

Study population

Using a previously validated method, we identified adult
(=218 years) fee-for-service beneficiaries for whom the first
VTE in their inpatient claims occurred during the period of
January 1, 2014 to December 31, 2018 using International
Classification of Diseases, Ninth (ICD-9-CM) or Tenth
(ICD-10-CM) Revision, Clinical Modification to discern
primary or secondary diagnosis codes for pulmonary em-
bolism (PE) or deep vein thrombosis (DVT; Table S1).'81°
To establish the incident VTE cohort, we excluded benefi-
ciaries who had a VTE diagnosis or anticoagulant treat-
ment within 12months before their first VTE diagnosis.
We required the initiation of oral anticoagulant treatment
(i.e., apixaban, dabigatran, edoxaban, rivaroxaban, or war-
farin) be within the 30-day period following the first VTE
and that during the initial treatment period of 6 months
the oral anticoagulant treatment last a minimum of
5 months (proportion of days covered >83%) without any
major bleeding or recurrent VTE events. During the 6-
month initial treatment period, patients were allowed to
switch between oral anticoagulants.

We further required beneficiaries to have extended
phase medication therapy either with apixaban (apixaban
group), with warfarin (warfarin group), or to not have had
an extended phase therapy phase (no-treatment group)
based on prescriptions during the 30-day period before
and the period following the sixth month after the date
of the initial oral anticoagulant prescription. The index
date for the apixaban and warfarin groups was the date
of either the apixaban or warfarin prescription nearest to
the end date of the sixth month. The index date for the no-
treatment group was the day after an anticoagulant pre-
scription’s last fill date plus the days' supply. We required
patients to have been continuously enrolled in Medicare
Parts A, B, and D for a 12-month baseline period before

the index date. We established three pairwise comparisons
of patients termed cohort 1 (apixaban vs. no treatment),
cohort 2 (warfarin vs. no treatment), and cohort 3 (apix-
aban vs. warfarin).

Study outcomes

The incidence rate of recurrent VTE and all-cause mor-
tality was the effectiveness outcome. Recurrent VTE was
defined as the presence of inpatient primary discharge di-
agnoses codes (ICD-9-CM or ICD-10-CM) that have been
validated previously and for which the positive predictive
value was 83%."° The incidence rate of major bleeding
events was the safety outcome. This was defined by iden-
tifying bleeding-related hospitalizations related to oral
anticoagulant use using Cunningham'’s algorithm, which
has an estimated positive predictive value equaling 89%-
99%.%° The algorithm discerns hospitalizations related to
serious bleeding events, including gastrointestinal or gen-
itourinary bleeding, intracranial hemorrhage, and bleed-
ing at other sites using diagnosis and procedure codes.*
We followed patients from their index date until (1) their
earliest date of an occurrence of each outcome, (2) they
switched to any different anticoagulant therapy (or when
a patient in the no-treatment group initiated an anticoag-
ulant), (3) they discontinued their extended phase treat-
ment (>7-day gap between prescription fills), (4) their
Medicare benefit enrollment ended, (5) or December 31,
2018 (i.e., the end of the study period; Figure S1).

Covariates

On the basis of prior studies assessing risk factors for
developing VTE or bleeding events,”' ™ we considered
a priori a defined set of covariates during the baseline
period, including demographic characteristics (age, sex,
race and ethnicity, receipt of low-income subsidy, and
disability status) and presence of comorbidities (cancer,
surgery, trauma, hyperlipidemia, abnormal coagulation,
tobacco use, respiratory diseases, liver diseases, chronic
kidney disease, anemia, alcohol use disorder, drug use
disorder, history of bleeding, ischemic heart disease,
myocardial infarction, atrial fibrillation, stroke, heart
failure, varicose veins, thrombocytopenia, hypercoagu-
lable state, and obesity; Tables S1 and S2). Additionally,
we took prior medication use during the baseline period
into account (angiotensin-converting enzyme inhibi-
tors, antiplatelet therapy, aspirin, p-blockers, calcium
channel blockers, -corticosteroids, cyclooxygenase-
2 inhibitors, loop diuretics, estrogens, nonsteroidal
anti-inflammatory drugs, potassium-sparing diuretics,
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proton pump inhibitors,*® selective serotonin reuptake
inhibitors, thiazide diuretics, and vasodilators). We
classified the incident VTE type for each beneficiary
into provoked or unprovoked.** Beneficiaries were con-
sidered to have provoked VTE if they had a VTE asso-
ciated with malignant neoplasm (i.e., any diagnosis of
cancer occurring during the 6-month period preceding
the VTE; and active cancer), or had any of the follow-
ing within 3 months preceding the VTE: VTE related
to pregnancy, surgery, or trauma; or a hospital admis-
sion of greater than or equal to 3 consecutive days.*”
Furthermore, we calculated the bleeding risk score,
Hypertension, Abnormal renal/liver function, Stroke,
Bleeding, Labile, Elderly, and Drugs (HAS-BLED) score,
which is a commonly used measure validated in patients
with VTE receiving anticoagulation treatment.” The
HAS-BLED score is calculated according to the presence
of the following components: age greater than 65 years;
ICD-9-CM or ICD-10-CM codes for abnormal kidney
function, abnormal liver function, alcohol use disorder,
bleeding, drug use disorder, hypertension, and stroke;
and prescription records for antiplatelets or nonsteroi-
dal anti-inflammatory drugs.

Statistical analysis

We summarized demographic and clinical character-
istics using proportions for categorical variables and
means and SDs for continuous variables for the three
cohorts. To adjust for differences in baseline character-
istics and disease risk factors, we used the stabilized in-
verse probability treatment weighting (IPTW) method.
The propensity score (predicted probability of extended
treatment initiation) for the treatment that each patient
received was estimated using logistic regression given
the baseline covariates of demographic characteristics,
presence of comorbidities, HAS-BLED score, initial
presentation of VTE (provoked or unprovoked; DVT, PE,
or both), and prior medication use. We used the stand-
ardized mean difference to assess the balance among
the groups and considered statistical significance to be
>0.1.*° Crude incidence rates were reported for major
bleeding events, mortality, and recurrent VTE (number
of events/100 person-years). After applying IPTW, Cox
proportional hazards models to further adjust for covar-
iates that that persistently differed among the groups.
We presented hazard ratios (HRs) and 95% confidence
intervals (95% ClIs) for each outcome. The proportional
hazard assumption was tested using Schoenfeld residu-
als. For recurrent VTE and major bleeding outcomes,
we used cause-specific hazard modeling to adjust for the
competing risk for death.

ASCPT

Subgroup and sensitivity analyses

Subgroup analyses were conducted in the following se-
lected subgroups of patients with VTE to examine the
potential heterogeneity of treatment effects: age (>65 vs.
<65years), cancer, chronic kidney disease, hypercoagula-
ble state, obesity, sex (male vs. female), and type of first
VTE (provoked vs. unprovoked). In sensitivity analyses,
we extended the exposure effect windows until 30 and
60days after the end of the last prescription's supply and
conducted an intention-to-treat (ITT) analysis. We further
conducted analyses for 12-month and 24-month study pe-
riods. A p value of >0.05 for interactions was considered
an indicator of significant differences between groups.
All analyses were performed using SAS, version 9.4. (SAS
Institute).

Patient and public involvement

This study used de-identified data; thus, informed consent
was waived. Patients were not involved in the develop-
ment of the research question, outcome measures, or in
the development of the study recruitment strategy, de-
sign, and implementation. We did not seek advice from
patients on interpreting or documenting the results. We
do not plan to disseminate the results to the study partici-
pants or the patient community.

RESULTS
Study cohort and patient characteristics

Before IPTW, we identified 2303 beneficiaries with
apixaban extended therapy, 2764 patients with warfarin
extended therapy, and 2332 beneficiaries having no ex-
tended therapy (Figure 1 and Table S3). The study pop-
ulations for the three pairwise comparisons of patients
initiated with apixaban or warfarin as extended phase
therapy or with no treatment after IPTW are shown in
Table 1. After IPTW, all standardized mean differences
were less than or equal to 0.1 from each pairwise com-
parison indicating that patient demographic and clini-
cal characteristics were balanced among the groups.
Regardless of the study group, adherence to the initial
6months of anticoagulant therapy was high (mean
monthly proportion of days covered, 0.97). In the pair-
wise comparison for apixaban and warfarin (cohort 3),
the mean extended therapy duration was 4.5-9.7 months
(maximum duration 47.8 months), and 4.5-13.6 months
(maximum duration 55months) during a mean follow-
up of 12.8 and 22.0 months in addition to the 6 months
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n= 21,840

Patients aged =18 years who were treatment naive and newly initiated oral anticoagulant treatment
within 30 days after incident inpatient VTE diagnosis from 1 January 2014 to 31 December 2018

FIGURE 1 Flowchart of study
population selection. *Included 2165
rivaroxaban users, 118 dabigatran

A4

(n=11,104)

Excluded (n = 11,233):
+ Patients who did not complete
anticoagulant treatment at least 5
months during the initial 6 months

» Patients who died during the initial 6
months (n = 129)

users, and less than 10 edoxaban users.
Patients who met inclusion criteria could
contribute to multiple different cohorts.
n, unweighted number of patients; N,
weighted number of patients; VTE,

A

venous thromboembolism

n=10,607

Patients who completed 6-month initial anticoagulant treatment

A4

Excluded (n = 172):
« Patients with recurrent VTE or major
bleeding events during the initial
anticoagulant treatment

A

bleeding events
n=10,435

Patients who completed 6-month initial anticoagulant treatment without recurrent VTE or major

A4

(n = 750)

(n =2,286)*

Excluded (n = 3,036):
+  Patients without 12 months of
continuous enrollment before the
initiation of extended treatment

« Patients who initiated extended
anticoagulant treatment with therapy
other than apixaban and warfarin

n=7,399

Patients with extended anticoagulant treatment of apixaban or warfarin or no treatment

1

v v

y

| Cohort 11 (n = 4,635)

| | Cohort 21 (n = 5,096)

| | Cohort 3t (n = 5,067)

—

I —

I —

Apixaban No- Warfarin No- Apixaban Warfarin
group treatment group treatment group group
n=2,303 group n=2764 group n=2,303 n=2764
(N =2,306) n=2332 (N=2,761) n=2332 (N =2,315) (N =2,757)

initial anticoagulant treatment in the apixaban and war-
farin groups, respectively (Table S4).

Recurrent VTE

Table 2 and Figure S2 show the risk of recurrent VTE in
the three comparison cohorts. The recurrent VTE crude
incidence rates were 0.24 for apixaban, 1.41 for warfa-
rin, and 1.44 and no-treatment per 100 person-years. In
comparisons with the no-treatment group using Cox pro-
portional hazards models after IPTW, the extended use
of apixaban (HR, 0.08 [CI, 0.01 to 0.41]) but not warfarin
(HR, 0.62 [CT, 0.32 to 1.21]) was associated with lower risk
of recurrent VTE. Compared with the use of warfarin, the
use of apixaban was associated with decreased risk of re-
current VTE (HR, 0.13 [CL, 0.03 to 0.63]). Our findings re-
mained consistent when we conducted an ITT analysis as
well as an analysis of the extended exposure effect window
after patients discontinued their medication up to 60days

(Table S5). Results from subgroup analyses were consist-
ent with the main findings' results except for patients
with a hypercoagulable condition or obesity in cohort 2
(warfarin vs. no treatment). When comparing warfarin
users to the no-treatment group, the risk of recurrent
VTE was significantly higher for individuals with versus
without a hypercoagulable state (P-interaction = 0.016)
and among individuals with versus without obesity
(P-interaction = 0.031; Table S6).

All-cause mortality

Table 3 shows that the number of deaths in the apixaban,
warfarin, and no-treatment groups were 50 of 2306, 76 of
2761, and 231 of 2326 and crude incidence rates of mortal-
ity were 5.97, 7.14, and 11.02 per 100 person-years, respec-
tively. In the Cox proportional hazards model after IPTW,
the extended use of apixaban (HR, 0.37 [CI, 0.27 to 0.51])
and warfarin (HR, 0.39 [CI, 0.29 to 0.51]) were associated
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TABLE 1 (Continued)

Cohort 2 Cohort 3

Cohort 1

Characteristic

Warfarin

(n

Apixaban

(n

No treatment

(n

Warfarin

(n

No treatment

(n

Apixaban

(n

Adherence of initial anticoagulant treatment, mean (SD)

Max SMD?

2757)

2315)

2326)

2761)

2325) =

2306)

Weighted number of patients

0.015

0.97 (0.05)
21.0(15.3)

0.97 (0.05)
12.8 (11.3)

0.97 (0.04)
18.6 (16.0)

0.97 (0.05)
22.0(15.7)

0.97 (0.05)

0.97 (0.05)
11.9 (10.6)

Mean monthly PDC

N/A

16.4 (14.7)

Follow-up period, mean (SD),

months

Abbreviations: ACE, angiotensin-converting enzyme; CCB, calcium channel blocker; DVT, deep vein thrombosis; HAS-BLED, Hypertension, Abnormal renal/liver function, Stroke, Bleeding, Labile, Elderly, and Drugs;

LIS, low-income subsidy; NSAIDs, non-steroidal anti-inflammatory drugs; PDC, proportion of days covered; PE, pulmonary embolism; PP, proton pump inhibitor; SD, standard deviation; SMD, standardized mean

difference; SSRI, selective serotonin reuptake inhibitor; VTE, venous thromboembolism.

*Maximum SMD of the three SMDs calculated for each cohort.

"From approximately 17% to 22% of patients with provoked VTE had cancer associated thrombosis.

ASCPT

with a 63% and 61% decreased mortality risk, respectively.
There was no difference in mortality rates between the use
of warfarin and the use of apixaban (HR, 1.09 [CI, 0.78 to
0.51]).

The results of sensitivity and subgroup analyses
(Tables 3, S7, and S8) remained consistent with the main
findings except for the subgroup analysis of age in cohort
2 (warfarin vs. no treatment), and the subgroup analysis
of the initial presentation of VTE and those with cancer
and chronic kidney diseases in cohorts 1 (apixaban vs.
no treatment), and in cohort 3 (apixaban vs. warfarin).
Warfarin extended users greater than 65 versus less than
or equal to 65years of age showed higher risk of mortality
(P-interaction = 0.017) in comparison with those with no
extended treatment. Apixaban users with provoked VTE
versus unprovoked VTE (both P-interaction <0.001), with
vs. without cancer (both P-interaction = 0.001), or with
vs. without chronic kidney diseases (both P-interaction
<0.001) had increased risk of death in comparison with
warfarin users or those with no extended treatment.

Major bleeding

Weidentified 18, 28, and 38 new major bleeding events and
the crude incidence rates of major bleeding events were
2.16, 3.59, and 1.35 per 100 person-years in the apixaban,
warfarin, and no-treatment groups, respectively (Table 4).
In the Cox proportional hazards model after IPTW, ex-
tended apixaban use was not associated with increased
risk of a major bleed (HR, 1.29 [CI, 0.68 to 2.45]), whereas
compared with no treatment, extended warfarin use was
associated with a higher risk of a major bleed (HR, 2.14
[CI, 1.26 to 3.65]). Compared with warfarin use, apixaban
use was associated with decreased risk of major bleeding
(HR, 0.56 [CI, 0.32 to 0.98]). Results from subgroup and
sensitivity analyses remained consistent with the results
from the main findings (Tables 4, S9, and S10).

DISCUSSION

To our knowledge, this retrospective cohort study pro-
vides the first population-based evidence assessing the
effectiveness and safety of extended use of apixaban (up
to 10 months) and warfarin (up to 14 months) beyond
6 months of initial treatment. In Medicare beneficiar-
ies with incident VTE who completed a 6-month initial
anticoagulant treatment compared with those with no
extended treatment, extended anticoagulation apixa-
ban therapy was associated with a decreased recurrent
VTE risk without an increased major bleeding risk. By
contrast, extended warfarin therapy was associated with
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TABLE 2 Risk of recurrent venous thromboembolism during extended treatment in inverse probability treatment weighting adjusted

analyses
Cohort 1 Cohort 2 Cohort 3
Apixaban No treatment Warfarin No treatment Apixaban Warfarin
Analysis (n = 2306) (n = 2325) (n = 2761) (n = 2326) (n = 2315) (n = 2757)
Number of events b 30 15 30 b 15
Crude incidence rate per 100  0.24 1.44 1.41 1.44 0.24 1.41
person-years
Incidence rate® 0.17 1.72 1.28 1.72 0.19 1.45
HR (95% CI) 0.08 (0.01-0.41)  Ref 0.62(0.32-1.21) Ref 0.13 (0.03-0.63)  Ref

Abbreviations: CI, confidence interval; HR, hazard ratio; n, weighted number of patients; Ref, reference.

“Incidence rate per 100 person-years after stabilized inverse probability treatment weighting.

"Numbers <11 are not reported owing to the cell size suppression policy of the Centers for Medicare & Medicaid Services.

TABLE 3 Risk of all-cause mortality during extended treatment in inverse probability treatment weighting adjusted analyses

Cohort 1 Cohort 2 Cohort 3

Apixaban No treatment Warfarin No treatment Apixaban Warfarin
Analysis (n = 2306) (n = 2325) (n =2761) (n = 2326) (n = 2315) (n = 2757)
Number of events 50 231 76 231 50 76
Crude incidence rate per 100  5.97 11.02 7.14 11.02 5.97 7.14

person-years

Incidence rate® 6.27 12.20 6.70 12.06 7.81 7.07
HR (95% CI) 0.37(0.27-0.51)  Ref 0.39(0.29-0.51)  Ref 1.09 (0.78-1.51) Ref

Abbreviations: CI, confidence interval; HR, hazard ratio; n, weighted number of patients; Ref, reference.

*Incidence rate per 100 person-years after stabilized inverse probability treatment weighting.

TABLE 4 Risk of major bleeding events during extended treatment in inverse probability treatment weighting adjusted analyses

Cohort 1 Cohort 2 Cohort 3

Apixaban No treatment Warfarin No treatment Apixaban Warfarin
Analysis (n = 2306) (n = 2325) (n = 2761) (n = 2326) (n = 2315) (n = 2757)
Number of events 18 38 28 38 18 28
Crude incidence rate per 100  2.16 1.35 3.59 1.35 2.16 3.59

person-years

Incidence rate® 2.14 1.35 3.58 1.32 2.07 3.69
HR (95% CI) 1.29 (0.68-2.45)  Ref 2.14 (1.26-3.65) Ref 0.56 (0.32-0.98)  Ref

Abbreviations: CI, confidence interval; HR, hazard ratio; n, weighted number of patients; Ref, reference.

“Incidence rate per 100 person-years after stabilized inverse probability treatment weighting.

increased risk of major bleeding without decreased risk
of recurrent VTE. In the head-to-head comparison of war-
farin and apixaban, apixaban use was associated with a
lower risk of recurrent VTE and major bleeding compared
with warfarin use. There was decreased risk of mortality
with extended therapy using either apixaban or warfarin.
These findings were robust in several sensitivity analyses,
including an ITT analysis and across different subgroups
of patients by VTE type (provoked vs. unprovoked) and
with or without a history of cancer, chronic kidney dis-
ease, hypercoagulable state, or obesity.

This study has important clinical implications. Our
results suggest a potential beneficial effect of extended
anticoagulation therapy (up to 10 months in addition to
6 months of initial treatment) with apixaban for Medicare
beneficiaries with VTE regardless of the type of VTE or
comorbidities in routine care similar to what was reported
in the AMPLIFY-EXT trial.” Whereas the AMPLIFY-EXT
trial showed reduced recurrent VTE risk without increas-
ing the major bleeding risk with extended apixaban ther-
apy compared with placebo during 12months’ follow-up
after 6-12months of initial treatment, the present study
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extends these findings by comparing apixaban to another
commonly used anticoagulant, warfarin. In a recent study
by a member of our team comparing extended apixaban
therapy versus extended warfarin therapy in commer-
cially insured patients, use of apixaban was associated
with a decreased risk of a major bleed, but no differences
in recurrent VTE risk was observed, whereas the present
study found that extended-apixaban use was associated
with reduced recurrent VTE risk without an increased
risk of a major bleed.?’ We also showed that mortality was
higher among individuals with provoked versus unpro-
voked VTE, with versus without cancer, and with versus
without chronic kidney disease for extended apixaban
therapy compared with warfarin or with no extended
therapy, an observation that may be partially explained by
the older adults included in our study (mean age of 72-
73years vs. 58 years in AMPLIFY-EXT).**** In addition, a
sensitivity analysis in which we conducted ITT analyses
and an analysis with extended exposure effect windows
from 7days to 60days after patients discontinued therapy
provided results that were generally consistent with these
findings. In contrast to clinical trial settings with strict in-
clusion and exclusion criteria, our study results are more
generalizable to routine clinical care. Notably, our study
included 27%-30% of patients with provoked VTE (8.3%
in AMPLIFY-EXT) and 83%-89% of patients with PE (35%
in AMPLIFY-EXT) as well as patients having a higher co-
morbidity burden (e.g., active cancer). Thus, our study
provides confirmatory evidence on the effectiveness and
safety of apixaban as extended therapy in routine care.

In contrast to the findings for apixaban, we found no
benefit for preventing recurrent VTE associated with ex-
tended warfarin use, but we found two-fold higher risk of
major bleeding. Despite those results, we also found that
use of warfarin was associated with decreased mortality on
par with apixaban. Although our results appear to contra-
dict the PADIS-PE finding that patients with PE having an
additional 12 months of warfarin treatment after 6 months
of initial treatment had decreased rates of recurrent VTE
without increased major bleeding risk, much of the dif-
ferences in these findings is likely explained by the close
monitoring and adjustment of warfarin dose based on
the laboratory results assessing the anticoagulation state
in PADIS-PE. Such close monitoring and adjustment of
warfarin dose is a main hinderance for using warfarin in
clinical practice.® In addition, although exact warfarin dos-
ing information or international normalized ratio (INR)
was not available in our study, we believe that low-dose
warfarin may have been prescribed to reduce the risk of
major bleeding in routine care, and providers may tolerate
a slightly lower INR for long-term anticoagulation, which
may result in no difference in the effectiveness of prevent-
ing recurrent VTE compared with no treatment.***>

ASCPT

We also suspect that the differences in findings may be
due to our broader inclusion criteria, our heterogeneous
population (such as patients with provoked VTE, DVT,
and cancer, which the PADIS-PE study excluded), and
our study's large sample size (n = 7399) compared with
PADIS-PE (n = 371). Our subgroup analyses found that
among those with extended warfarin therapy compared
with those with no extended treatment, higher recurrent
VTE risk was observed for patients with versus without
obesity and for patients with versus without anticoag-
ulable states, both well-known risk factors for recurrent
VTE.*** Overall, our study findings were more in line
with the results of a recent meta-analysis comparing 3, 6,
and 12 months of warfarin therapy, in which the extended
warfarin use did not lower the recurrent VTE risk of but
did increase the bleeding risk.">'® Several other studies
have also reported a higher risk of bleeding for long-term
warfarin use in real-world settings than the risks reported
in randomized clinical trials.***!

Our study also provides evidence based on direct com-
parisons of apixaban and warfarin as extended phase ther-
apy. To our knowledge, this study is the first real-world
assessment using data from routine clinical practice to re-
port a reduced risk of developing recurrent VTE and major
bleeding events with extended therapy apixaban compared
with warfarin. Evidence based on direct comparisons,
such as the present study, is needed to enhance treatment
decision making. Our findings suggest that apixaban may
be an effective and safer option having fewer events of a
major bleed compared to warfarin for those continuing
anticoagulation therapy for secondary prophylaxis be-
yond the initial 6-month treatment. These findings sup-
port the recent update to the American College of Chest
Physicians Evidence-Based Clinical Practice Guidelines,
which suggest using extended phase anticoagulation ther-
apy with DOACSs for patients with VTE and an absence of
transient provocation.lo

Our study has several strengths. First, we obtained our
data using the Medicare database, a national representa-
tive database of adults greater than or equal to 65years
of age who reside in the United States and of individuals
with specific medical conditions regardless of age who
qualify for Medicare, which enabled longitudinal fol-
low-up and sufficient statistical power. Second, we used
IPTW for adjustment of differences in baseline demo-
graphic and clinical characteristics in the two treatment
and one no-treatment groups. We also used a competing
risk model to address competing risk of death. Third, our
results remained consistent across several sensitivity and
subgroup analyses, which provides re-assurance that our
findings are robust.

This study has several limitations. First, our study
relied on ICD codes recorded in claims data to measure



138 |

PARK ET AL.

ASCPT

outcome events. Although prior validation studies found
the positive predictive value of major bleeding events to be
89%-99% and that of VTE to be 73%-83%,"** miscoded,
missing, or incomplete claims could have impacted our
study's findings. Any existing coding errors most likely
would have been evenly distributed among the groups.
Second, we adjusted for many confounders known to
be associated with recurrent VTE or major bleeding al-
though, because we were dependent on administrative
data, there may be some unmeasured confounders (e.g.,
INR). It is also possible that some unmeasured confound-
ing may be related to prescribing choices, which may re-
sult in selection bias; however, by using IPTW, we tried
to minimize such bias. Third, the small sample size made
stratifying the results by the dose of apixaban (2.5 mg vs.
5.0mg) infeasible. Therefore, we could not determine
whether different doses had similar safety and effective-
ness when administered as an extended anticoagulation
therapy. A previous study did not find that the clinical out-
comes differenced when comparing patients prescribed
low-dose apixaban versus those prescribed the full-dose of
apixaban during extended treatment.** Fourth, we had a
relatively short follow-up period, which did not enable full
exploration of the long-term effects of extended phase an-
ticoagulant therapy. Last, this study is generalizable only
to Medicare beneficiaries, who are older or have more co-
morbidities compared to an average adult population.

CONCLUSION

This analysis of a large population-based cohort of patients
with VTE suggests that using extended apixaban therapy
is effective and safe as an alternative to warfarin or to no
extended therapy extended therapy. The use of apixaban
as extended treatment compared with no extended treat-
ment was associated with decreased recurrent VTE and
mortality risks without an increased risk of a major bleed
and when compared with warfarin had significantly fewer
recurrent VTEs and a better safety profile.
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