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Extended-Duration Betrixaban Reduces the
Risk of Rehospitalization Associated With
Venous Thromboembolism Among Acutely Ill
Hospitalized Medical Patients
Findings From the APEX Trial (Acute Medically Ill Venous Thromboembolism Prevention With Extended Duration Betrixaban Trial)
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A

mong hospitalized medically ill patients who are at risk of venous thromboembolism (VTE), pharmacological thromboprophylaxis is recommended during the period of immobilization or acute hospital stay.1 However,
the risk of VTE extends beyond the standard 10- to 14-day course of anticoagulation and persists for weeks to months after hospital discharge. About half
of VTE events occur after the period of index hospitalization and may require
rehospitalization.2 Rehospitalization is an end point that adversely affects the
morbidity and quality of life of patients and can be a major driver of healthcare
costs. Indeed, a goal of patient-centered care is to be both alive and free of hospitalization.
The APEX trial (Acute Medically Ill Venous Thromboembolism Prevention
With Extended Duration Betrixaban Trial; ClinicalTrials.gov: NCT01583218)
was a double-blind randomized clinical trial that compared extended-duration
(35–42 days) betrixaban with standard-duration (10±4 days) enoxaparin among
acutely ill hospitalized medical patients at increased risk of VTE. A reduction in
VTE by extended-duration betrixaban compared with standard-duration enoxaparin has been demonstrated,3 but the impact of extended thromboprophylaxis
with betrixaban on the risk of rehospitalization associated with VTE has not
been studied. It was hypothesized that betrixaban would reduce VTE-related
rehospitalization.
The APEX trial randomized 7513 patients to either extended-duration betrixaban or standard-duration enoxaparin for VTE prophylaxis. The full-dose regimen
(betrixaban 80 mg daily) was administered to patients who had a creatinine clearance of ≥30 mL/min and were not administered a strong P-glycoprotein inhibitor.
VTE-related rehospitalization was defined as any subsequent hospital admission
attributed to a VTE event (including asymptomatic and symptomatic cases) occurring after discharge for the index acute medical illness. Occurrence of VTE-related
rehospitalization between betrixaban versus enoxaparin was compared with the
Cox proportional hazards model at 42 days (end of extended thromboprophylaxis)
and at 77 days (end of study) among all subjects who received at least 1 dose of
the study drug (overall population) and in the full-dose stratum. Event rate was
estimated by the Kaplan-Meier method, and the risk difference between treatment
arms was assessed by the log-rank test. A sensitivity analysis accounting for the
competing risk of mortality was performed with the Fine-Gray method. The study
was approved by the local institutional review committees, and informed consent
was obtained from all study participants.
Betrixaban reduced the risk of VTE-related rehospitalization at 42 days (0.25%
versus 0.75%) and at 77 days (16 of 3716 [0.45%] versus 36 of 3716 [1.04%];
hazard ratio [HR], 0.44; 95% confidence interval [CI], 0.25–0.80; P=0.0055; absolute risk reduction, 0.59%; number needed to treat, 170) in the overall population.
Similarly, among subjects administered the full-dose regimen, betrixaban reduced
Circulation. 2018;137:91–94. DOI: 10.1161/CIRCULATIONAHA.117.031187

Gerald Chi, MD
Megan K. Yee, MPH
Alpesh N. Amin, MD
Samuel Z. Goldhaber, MD
Adrian F. Hernandez, MD
Russell D. Hull, MD
Alexander T. Cohen, MD
Robert A. Harrington, MD
C. Michael Gibson, MS,
MD

Correspondence to: C. Michael
Gibson, MS, MD, PERFUSE Study
Group, Cardiovascular Division,
Department of Medicine, Beth
Israel Deaconess Medical Center,
Harvard Medical School, 330
Brookline Ave, Ste OV-540,
Boston, MA 02215. E-mail
mgibson@bidmc.harvard.edu
Key Words: anticoagulants
◼ factor Xa inhibitors
◼ hospitalization ◼ venous
thromboembolism ◼ venous
thrombosis
© 2018 American Heart
Association, Inc.

January 2, 2018

91

Chi et al

Downloaded from http://circ.ahajournals.org/ by guest on July 20, 2018

Figure. The risk of venous thromboembolism–related rehospitalization stratified by thromboprophylaxis in the
overall population (A) and the full-dose stratum (B).
Compared with standard-of-care enoxaparin, extended thromboprophylaxis with betrixaban for 35 to 42 days was associated with a lower risk of recurrent hospitalization related to venous thromboembolism at 77 days. ARR indicates absolute risk
reduction; CI, confidence interval; HR, hazard ratio; and NNT, number needed to treat.

92

January 2, 2018

Circulation. 2018;137:91–94. DOI: 10.1161/CIRCULATIONAHA.117.031187

Betrixaban Reduces VTE-Related Rehospitalization

Circulation. 2018;137:91–94. DOI: 10.1161/CIRCULATIONAHA.117.031187

SOURCES OF FUNDING
The study was funded by Portola Pharmaceuticals, Inc.

DISCLOSURES
Dr Chi and M. Yee received research grant support paid to the
Beth Israel Deaconess Medical Center from Portola, Bayer, and
Janssen Research. Dr Goldhaber has provided consulting for
Boehringer Ingelheim, Bayer, Portola, Daiichi-Sankyo, Janssen,
BiO2 Medical, EKOS/BTG, BMS, and Zafgen. Dr Hernandez reports receipt of grant support from Amgen, AstraZeneca, Bayer,
Bristol-Myers Squibb, GlaxoSmithKline, Luitpold, Merck, and Novartis, as well as personal fees from Amgen, AstraZeneca, Bayer,
Bristol-Myers Squibb, Boston Scientific, Luitpold, and Novartis.
Dr Hull reports grant support from Portola Pharmaceuticals and
grant support and personal fees from Leo Pharma. Dr Cohen
reports grant support, personal fees, and nonfinancial support
from Portola Pharmaceuticals, Daiichi-Sankyo, Bristol-Myers
Squibb, Pfizer, Janssen, and Bayer Pharmaceuticals; personal fees
from Boehringer Ingelheim and Sanofi; and personal fees and
nonfinancial support from Johnson & Johnson and Aspen Pharmaceuticals. Dr Harrington reports grant support from Portola
Pharma, CSL Behring, AstraZeneca, GlaxoSmithKline, Regado,
and Sanofi Aventis; grant support and personal fees from Merck
and The Medicines Company; personal fees from Amgen, Gilead Sciences, MyoKardia, and WebMD; and other support from
Scanadu, SignalPath, Element Science, Vida Health, and Adverse
Events. Dr Gibson reports research grant support from Portola
Pharmaceuticals and grant support from Johnson & Johnson and
Bayer, all of which was paid to the Beth Israel Deaconess Medical
Center. He has also received modest consulting fees from these
same entities in compliance with hospital and Harvard Medical
School policies. The other author reports no conflicts.

AFFILIATIONS
Cardiovascular Division, Department of Medicine, Beth Israel
Deaconess Medical Center, Harvard Medical School, Boston, MA
(G.C., M.K.Y., C.M.G.). Department of Medicine, University of
California, Irvine (A.N.A.). Cardiovascular Division, Brigham and
Women’s Hospital, Harvard Medical School, Boston, MA (S.Z.G.).
Duke University and Duke Clinical Research Institute, Durham, NC
(A.F.H.). Division of Cardiology, Faculty of Medicine, University of
Calgary, Canada (R.D.H.). Department of Haematological Medicine,
Guy’s and St. Thomas’ Hospitals, King’s College London, UK (A.T.C.).
Division of Cardiovascular Medicine, Department of Medicine,
Stanford University, CA (R.A.H.).

FOOTNOTES
The data, analytic methods, and study materials will not be
made available to other researchers for purposes of reproducing the results or replicating the procedure.
Circulation is available at http://circ.ahajournals.org.

REFERENCES
1. Kahn SR, Lim W, Dunn AS, Cushman M, Dentali F, Akl EA, Cook
DJ, Balekian AA, Klein RC, Le H, Schulman S, Murad MH. Preven-

January 2, 2018

93

CORRESPONDENCE

Downloaded from http://circ.ahajournals.org/ by guest on July 20, 2018

VTE-related rehospitalization at 42 days (0.24% versus
0.93%) and at 77 days (13 of 2986 [0.46%] versus
35 of 2991 [1.25%]; HR, 0.37; 95% CI, 0.20–0.70;
P=0.0015; absolute risk reduction, 0.79%; number
needed to treat, 127; Figure). This relative reduction in
VTE-related rehospitalization at 77 days (56% to 63%)
translates into an absolute risk reduction of 0.59% to
0.79%, indicating that only 127 to 170 patients need
to be treated with extended-duration betrixaban to
prevent 1 rehospitalization related to VTE. Results were
comparable when death was included as a competing risk through 77 days in the overall population (HR,
0.44; 95% CI, 0.24–0.79) and in the full-dose stratum
(HR, 0.37; 95% CI, 0.19–0.70).
Patients are generally concerned about whether
they are alive and free of rehospitalization. Thus, rehospitalization reflects not only healthcare economics
but also patient-centered interests. Furthermore, rehospitalization does not require adjudication and may
offer advantages and yield different insights compared
with rigorously adjudicated events. Rehospitalization
events are more frequent and therefore more sensitive
albeit less specific compared with adjudicated events.
As a result of their greater frequency, the use of rehospitalization events may provide greater statistical
power in discerning treatment effects if specificity is
not compromised.4 Given their greater frequency, rehospitalization events may also more accurately ascertain the full economic burden to the healthcare system
as health care moves toward capitated models and
bundled payments.
The true costs of rehospitalization associated with
VTE were not available because the hospital charges
were not collected in the trial. However, the costs of
an asymptomatic deep vein thrombosis, symptomatic
deep vein thrombosis, and nonfatal pulmonary embolism could be estimated at US $6134, $11 152, and
$19 730, respectively (assuming a compound annual
growth rate of 2.66% based on the 2006 estimates).5
These costs are similar to the costs for rehospitalization
to treat other cardiovascular conditions such as chest
pain (≈$8000), heart failure (≈$10 000), and percutaneous coronary intervention (≈$25 000). Given the reduction in VTE-related rehospitalizations, a formal costeffectiveness analysis is warranted.
The results of this post hoc analysis were based
on a randomized clinical trial with specific eligibility criteria and may not be generalizable to all hospitalized, medically ill patients. Information was not
available on whether the hospitalization was for a
symptomatic or asymptomatic VTE event. However,
these results demonstrated that extended-duration
betrixaban reduced the risk of VTE-related rehospitalization compared with standard-duration enoxaparin and have important quality of life and health
economic implications.
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