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Signatory Authority Review Template 

1.        Introduction/Executive Summary 
(This section is derived in part from the reviews of Dr. Saleh Ayache, Dr. Kathy Robie 
Suh, and Dr. Lars Johannesen).  

NDA 208383 which was submitted by Portola Pharmaceuticals, Inc. on October 24, 2016, 
requested priority review of betrixiban (BevyxXa) for the following indication: the prophylaxis of 
venous thromboembolism (VTE) in adult patients hospitalized for an acute medical illness who 
are at risk for thromboembolic complications due to moderate or severely restricted mobility 
and additional risk factors for VTE.  

Priority review was granted because betrixaban is intended to prevent a serious life threatening 
disease where currently no approved drug is available. The basis for this NDA was the APEX trial 
which was a randomized, double blind, multinational study comparing extended duration of 
prophylactic anti-coagulation with betrixaban (for 35 to 42 days) to a shorter duration of 
anticoagulation with enoxaparin (for 6 to 14 days). This anticoagulation was for the prevention 
of venous thromboembolic events (VTE) in an acutely medically ill hospitalized population with 
risk factors for VTE.   

Eligible patients included adults 40 years of age or older, expected to be hospitalized for least 3 
days for a specified acute medical illness (heart failure, respiratory failure, infectious disease, 
rheumatic disease, or ischemic stroke), in patients expected to have moderate or severe 
immobility for at least 24 hours.  In addition, eligible patients needed to have any one of the 
following additional risk factors for VTE: 

• ≥ 75 years of age, or 

• 60 through 74 years of age with D-dimer ≥ 2 ULN, or 

• 40 through 59 years of age with D-dimer ≥ 2 ULN and a history of either VTE (DVT or 
PE) or cancer (excluding non-melanoma carcinoma of the skin)  

The APEX trial excluded patients whose condition required prolonged anticoagulation (e.g., 
concurrent VTE, atrial fibrillation, cardiac valve prosthesis), were at increased risk of bleeding, 
had end stage renal disease with CrCL <15 mL/min or requiring dialysis, had liver dysfunction, or 
were on dual anti-platelet therapy. Patients with severe renal insufficiency (CrCL 15-29 mL/min) 
or who required the concomitant use of a P-gp inhibitor were given reduced doses of 
betrixaban (40 mg/day). 

Randomization was stratified by dosing and D-dimer status obtained from the local laboratory 
(D-dimer ≥ 2 x ULN vs. D-dimer < 2 x ULN).  The dosing strata were defined as follows: 
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• Betrixaban 80 mg/day [and enoxaparin placebo] or enoxaparin 40 mg/day [and 
betrixaban placebo] was given to patients who had neither severe renal insufficiency 
nor need for a concomitant strong P-gp inhibitor.  

• Betrixaban 40 mg/day [and enoxaparin placebo] or enoxaparin 20 mg/day [and 
betrixaban placebo] was given for patients with severe renal insufficiency 

• Betrixaban 40 mg/day [and enoxaparin placebo] or enoxaparin 40 mg/day [and 
betrixaban placebo] was given for patients who were receiving a strong P-gp 
inhibitor without severe renal insufficiency. 

The primary efficacy endpoint was a composite of asymptomatic proximal deep-vein 
thrombosis (DVT) between day 32 and day 47, symptomatic proximal or distal deep-vein 
thrombosis, symptomatic nonfatal pulmonary embolism (PE), or death from venous 
thromboembolism occurred between day 1 and day 42. While the study was ongoing (after 35% 
enrollment), the protocol was amended to enrich the study with high risk patients by restricting 
further enrollment to patients with elevated D-dimer ≥ 2 x ULN or age of 75 years or older. The 
statistical analysis plan was modified to establish two cohorts.  

• Cohort 1 included patients who had an elevated baseline D-dimer level (i.e., at least 
two times the upper limit of the normal range) 

• Cohort 2 included the patients in Cohort 1 plus those who were 75 years of age or 
older. 

In addition, a closed hypothesis testing procedure for the efficacy endpoints was established 
and the subgroup of patients in Cohort 1 was designated as the first primary efficacy analysis 
cohort. A second analysis population to be tested was Cohort 2, and a final analysis was defined 
as all evaluable patients (completed evaluation for every component of the primary endpoint) 
enrolled in the trial, formally if the initial hypothesis was tested statistically significant at 1-
sided 0.025, and exploratory if not.  

A total of 7,513 patients were randomized in 1:1 ratio to betrixaban group (n=3759) or 
enoxaparin group (n=3754).  Patients were randomized to receive either:   

• Betrixaban: A loading dose of 160 mg betrixaban orally once daily for the first dose and 
then 80 mg once daily for 35 to 42 days and SQ enoxaparin placebo once daily for 6 to 
14 days, or 

• Enoxaparin: Enoxaparin dose of 40 mg SQ once daily for 6 to 14 days and oral betrixaban 
placebo once daily for 35 to 42 days. 

The primary efficacy outcome population (PEOP), defined as all patients randomized who 
received at least one dose of study drug and evaluated for every component of the primary 
endpoint, was used for all efficacy analyses per statistical analysis plan (SAP).  Based on this 
analysis population (PEOP), a total of 6286 patients (N=3112 for betrixaban and N=3174 for 
enoxaparin) were included in the PEOP. 
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Further exploratory analyses showed that the relative risk of the primary efficacy endpoint was 
80% (95% CI [65.5%, 97.7%]) and 76% (95% CI [62.5%, 92.3%]) for Cohort 2 of the PEOP and 
overall PEOP, respectively.    

Based on exploratory analyses by dose level (40 mg, 80 mg), the 80 mg treatment group 
appears to show favorable results in reduction of VTE events.  The results by dose of betrixaban 
appeared better for efficacy at the 80 mg dose than at the 40 mg dose. However, the 
assignment of dose levels was determined by baseline risk factor and/or concomitant 
medication (i.e. severe renal insufficiency; receive strong P-gp) and not by randomized 
assignment. 

Even though the pre-specified analysis did not meet the pre-specified testing criteria based on 
Cohort 1 of PEOP, the beneficial effect of betrixaban for Cohort 1 appeared to be supported by 
the results based on analyses using the modified Intent-to-Treat (mITT) population, D-dimer 
assessment per central laboratory measurement as well as different assessment window for 
the ultrasound evaluation. 

The beneficial effect of betrixaban appeared to also be supported by the results from Cohort 2, 
PEOP and mITT population when more patients are included. Furthermore, the results of the 
subgroup analysis based on the primary efficacy endpoint for Cohort 1 appeared to be 
consistent. Based on these assessments, the benefit risk analysis appears favorable based on 
the reduction of VTE events during 35±7 day treatment period.  

Potential Risks: The major risk of betrixaban is bleeding. The rate of the primary safety 
endpoint of major bleeding event was similar for the two groups: 25 patients of a total of 3,716 
(0.67%) patients in the betrixaban group and 21 out of a total of 3,716 (0.57%) patients in the 
enoxaparin group. Fatal bleeding was also similar between the two groups with one fatal case 
reported in each group. There was a numerical increase in major gastrointestinal bleeds 
observed in the betrixaban group (19 cases) compared to the enoxaparin group (9 cases). 
However, there was a numerical decrease of major intracranial bleed in the betrixaban group (2 
cases) compared the enoxaparin group (7 cases). The rate of major bleeding in the betrixaban 
group was 0.5% in patients who received 80 mg dose and 2.21% in patients who received a 
reduced dose of 40 mg. Patients with severe renal impairment or taking concomitant P-gp 
inhibitors may have an increased risk of clinically relevant non major bleeding.  

The definition of a major bleed in the APEX trial was similar to the criteria of Kaatz et al (Journal 
of Thrombosis and Haemostasis 13: 2119-2126, 2015) as having a symptomatic presentation 
and one of the following: 

i.   fatal bleed; 

ii. bleeding into a critical organ or area such as the following: intraocular, intracranial, 
intraspinal, intramuscular with compartment syndrome, retroperitoneal, intra-articular, or 
pericardial; 
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iii.  bleeding that causes a fall in hemoglobin of at least 2 g/dL within 48 hours of an overt 
bleeding event leading to transfusion of two or more units of whole blood or red cells. 

A CRNM bleed in the APEX trial as overt bleeding not fulfilling the definition of a major bleed 
(see above) and having one of the following criteria for CRNM: 

i.  associated with a medical intervention by a healthcare professional;  

ii.  unscheduled contact (face to face visit or telephone call with a physician); 

iii. leading to temporary or permanent cessation of the study treatment; 

iv. associated with discomfort for the patient such as pain or impairment of activities of daily  
life. 

The criteria for major bleeds are intrinsically objective whereas the criteria for CRNM are all 
based on investigator assessment.  

The rate of major and clinically relevant non-major (CRNM) bleeds combined was higher in the 
betrixaban group than in the enoxaparin group (2.7% of patients vs. 1.6% of patients, 
respectively) but there was no difference between the incidence of major bleeds in the 
betrixaban vs the enoxaparin groups. The majority of CRNM bleeds that occurred in the 
betrixaban group (86%) were mild to moderate in severity and 62% of CRNM bleeding events 
did not required medical intervention. The median duration of CRNM bleeding was longer in 
the betrixaban group (3 days) compared to the enoxaparin group (2 days). 

Based on the APEX study, the overall benefit of betrixaban treatment in terms of reduced risk 
of VTE is considered to outweigh the risk of bleeding for the proposed indication for prophylaxis 
of VTE (DVT and PE) in adult patients hospitalized for acute medical illness who had restricted 
mobility and other risk factors for venous thromboembolism (VTE).  

Regulatory Recommendation of Associate Division Director & Office Director: Based on the 
above discussion, we recommend approval of the following indication: for the prophylaxis of 
venous thromboembolism (VTE) in adult patients hospitalized for an acute medical illness who 
are at risk for thromboembolic complications due to moderate or severe restricted mobility 
and/or other risk factors for VTE. 

 

2. Background 
(This section was derived in part from the review of Dr. Saleh Ayache.) 
 

Drug: Betrixaban is a benzamidine-based small molecule that blocks the active site of factor Xa 
(FXa). Activation of factor X to FXa via the intrinsic and extrinsic pathways plays a central role in 
the cascade of blood coagulation. By directly inhibiting FXa, betrixaban decreases thrombin 
generation.  
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Betrixaban capsules are immediate release, hard gelatin capsule formulations for oral 
administration. Betrixaban capsules are available for oral administration in strengths of 80 mg 
and 40 mg of betrixaban with the following inactive ingredients:  dextrose monohydrate, 
croscarmellose sodium, magnesium stearate. The 40 mg capsules provided as gray /light 
blue  size 4 hard gelatin capsules with “40” printed in black, rectified axially on the body 
and “PTLA” printed in white, rectified axially on the cap. The 80 mg capsules provided as gray 

/blue  size 2 hard gelatin capsules with “80” printed in black, rectified axially on 
the body and “PTLA” printed in white, rectified axially on the cap. 

 
. IND 072679 for betrixaban was 

opened on October 10, 2005  
 

The applicant met with the Agency on October 25, 2011 in an end of phase 2 (EOP2) meeting to 
discuss the phase 3 development for the indication for extended prophylaxis of VTE in 
acute medically ill patients. The Applicant submitted the initial protocol for the phase 3 (Study 
11-019 APEX) on February 22, 2012 and recommendations were provided to the sponsor. A 
Type C meeting was held on January 21, 2014 to discuss potential enrichment strategy for the 
phase 3 trial. On Oct 2, 2015 a Fast Track designation was granted. The initial pediatric plan was 
agreed upon on September 20, 2016.  

Disease: Venous thromboembolism (VTE) is associated with substantial long-term morbidity 
and reduced survival. The American College of Chest Physicians guidelines recommended the 
use of low molecular-weight heparin [LMWH] for 6 to 14 days in acutely ill hospitalized medical 
patients to reduce the risk of thrombosis. Randomized trials and observational studies have 
shown that the risk of VTE, including VTE related death following hospitalization continues in 
high risk acutely ill medical patients after discontinuation of standard of care in-hospital short 
duration VTE prophylaxis (recommended for 10 ± 4 days) with parenteral anticoagulants such 
as enoxaparin. The Applicant’s rationale to conduct the APEX trial was to demonstrate the 
benefit of extended duration VTE prophylaxis in decreasing the incidence of symptomatic and 
asymptomatic VTE events in hospitalized patients with acute medical illness.   

 

3. CMC/Device:  
(This section is derived in part on the review of Sherita McLamore-Hines, PhD.) 

On the basis of the review carried out by the CMC team, OPQ recommends APPROVAL of NDA 
208383 for BevyxXa™ (betrixaban) capsules, 40 and 80 mg. As part of this action, OPQ grants a 

month re-test period for the drug substance when stored at and a 24-month 
drug product expiration period when stored a USP controlled room temperature conditions 
20°C to 25°C (68°F to 77°F). There are no outstanding issues and no post-approval quality 
agreement to be conveyed to the applicant.  

Reference ID: 4115764

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



Signatory Authority Review 
 

9 
 

 
4.  Nonclinical Pharmacology/Toxicology:  

(This section is derived in part on the review of Shwu-Luan Lee, PhD.) 

The result of the review of the Division of Hematology Oncology Toxicology (DHOT) was that 
there are no pharmacology/toxicology issues which preclude approval of betrixaban for the 
proposed indication. 

 
5.  Clinical Pharmacology/Biopharmaceutics:  

(This section is derived in part on the review of Lars Johannesen, PhD.) 

The proposed dosing regimen is based on the pivotal study APEX (Acute Medically Ill Prevention 
with Extended Duration Betrixaban Study), which compared an extended anti-coagulant dosing 
regimen of betrixaban (35 days) to the current standard of care (10 days treatment with 
enoxaparin). Patients receiving betrixaban in the study received a loading dose of 160 mg 
followed by 80 mg with food QD for 35 to 42 days. APEX included a prospective dose reduction 
i.e., loading dose of 80 mg followed by 40 mg with food QD, for patients with severe renal 
impairment (CrCl < 30 mL/min) or receiving concomitant Pgp inhibitors. The dose reduction was 
made to match betrixaban exposures to the general population and was based on dedicated PK 
studies as well as PK observations in patient studies.  

The benefit-risk for the proposed regimen in the general population is considered acceptable. 
However, the OCP review team’s assessment of the benefit-risk for patients receiving 40 mg 
(either based on severe renal impairment [CrCl < 30 mL/min] or concomitant use of a P-gp 
inhibitor) suggests an increased risk for bleeding (major or clinically relevant non-major [CRNM] 
bleeding; betrixaban: 4.8% vs enoxaparin: 1.4%) without an increment of efficacy (symptomatic 
and asymptomatic VTE events; betrixaban 7.0% vs enoxaparin: 6.7%) over that provided by 
enoxaparin. The available data does not support that an improvement in the benefit-risk could 
be achieved by altering the dose for patients who prospectively received 40 mg.  

Regulatory Recommendation of OCP: The Office of Clinical Pharmacology reviewed NDA 
208383 and recommends approval. The benefit-risk for the proposed regimen in the general 
population is considered acceptable. The OCP review team still recommends a limitation of use 
for patients with severe renal impairment (CrCl < 30 mL/min) or patients receiving P-gp 
inhibitors.  Alternatively, a strongly worded language under ‘Warnings and Precautions’ clearly 
describing the less favorable benefit-risk in these subgroups could be considered.   
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6. Clinical Microbiology 
(This section was derived from the reviews of Dr. Kathy Robie Suh and Dr. Diane Goll.) 
 
There were no issues identified which would prevent approval for the proposed 
indication. 

 

7. Clinical/Statistical-Efficacy:  
(This section was in part derived from the reviews of Dr. Saleh Ayache, Dr. Kathy Robie 
Suh, and Dr. Xie Guo.) 

The APEX Study compared betrixaban and enoxaparin as seen in Figure 1 below in which the 
design of the APEX trial is summarized. The mean age was 76.6 years in the betrixaban arm and 
76.2 years in the enoxaparin arm.  Approximately two-thirds of the patients randomized were 
age 75 or older. The majority of patients were women. Patients were predominantly white and 
majority of patients were severely immobilized.  Two-thirds of the patients in both groups had 
D-dimer of 2 x ULN or above at randomization. Approximately, 23% in the betrixaban group and 
21% in the enoxaparin group received a reduced dose of 40 mg. 

Figure 1 

 

The most common reason for hospitalization in all randomized patients was acutely 
decompensated heart failure with similar incidence (45%) in both groups. Patients with acute 
infection without septic shock, acute respiratory failure, acute ischemic stroke, and acute 
rheumatic disorders represented 29%, 12%, 11%, and 3.0% of the overall study population, 
respectively. Approximately half of the patients used anticoagulant prior to randomization. The 

Reference ID: 4115764



Signatory Authority Review 
 

11 
 

mean duration of the qualifying hospitalization that led to study entry was 11.4 days, including 
up to 4 days before randomization allowed per protocol. 

The primary efficacy endpoint was a composite of asymptomatic proximal deep-vein 
thrombosis (DVT) between day 32 and day 47, symptomatic proximal or distal deep-vein 
thrombosis, symptomatic nonfatal pulmonary embolism (PE), or death from venous 
thromboembolism occurred between day 1 and day 42. While the study was ongoing (after 35% 
enrollment), the protocol was amended to enrich the study with high risk patients by restricting 
further enrollment to patients with elevated D-dimer ≥ 2 x ULN or age of 75 years or older. The 
statistical analysis plan was modified to establish two cohorts.  

• Cohort 1 included patients who had an elevated baseline D-dimer level (i.e., at least 
two times the upper limit of the normal range) 

• Cohort 2 included the patients in Cohort 1 plus those who were 75 years of age or 
older. 

The efficacy was analyzed based on both PEOP and mITT populations.  The only difference in 
these two populations is that PEOP population is a subset of mITT and PEOP only includes those 
patients with all components of the primary efficacy endpoint evaluated, while mITT includes 
patients who have any assessment of the primary efficacy endpoints.   

A total of 7,513 patients were randomized in 1:1 ratio to betrixaban group (n=3759) or 
enoxaparin group (n=3754).  Patients were randomized to receive either:   

• Betrixaban: A loading dose of 160 mg betrixaban orally once daily for the first dose and 
then 80 mg once daily for 35 to 42 days and SQ enoxaparin placebo once daily for 6 to 
14 days, or 

• Enoxaparin: SQ enoxaparin 40 mg once daily for 6 to 14 days and oral betrixaban 
placebo once daily for 35 to 42 days. 

Patients with severe renal insufficiency (creatinine clearance ≥ 15 and < 30 mL/min) received 
half of the dose of both study medications (betrixaban 80 mg loading dose, then 40 mg once 
daily or enoxaparin 20 mg once daily). Patients who took a strong concomitant P-gp inhibitor 
received a reduced dose of betrixaban (80 mg loading dose, then 40 mg once daily) or 
enoxaparin 40 mg once daily. 

The primary efficacy outcome population (PEOP) was used for all efficacy analyses per 
statistical analysis plan (SAP).  Based on this analysis population (PEOP), a total of 6286 patients 
(N=3112 for betrixaban and N=3174 for enoxaparin) were included in the PEOP. 

The primary efficacy outcome in Cohort 1 of the PEOP occurred in 132/1914 (6.9%) patients of 
the betrixaban group and 166/1956 (8.5%) patients of the enoxaparin group, an absolute 
difference in event rate of 1.6% (see Table 2 below).  The relative risk (RR) was 80.6% (95% CI 
[0.647, 1.004]).  Since the analysis for the primary endpoint in cohort 1 failed to reach statistical 
significance   (p=0.054) and based on the statistical analysis plan, the subsequent analyses are 
considered exploratory.  
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medication (i.e. severe renal insufficiency; receive strong P-gp) and not by randomized 
assignment. 

Conclusion: Even though the pre-specified analysis did not meet the pre-specified testing 
criteria based on Cohort 1, the beneficial effect of betrixaban for Cohort 1 appears to be 
supported by the results based on analyses using both the PEOP as well as the modified ITT 
population.  

Regulatory Recommendation of the Clinical/Statistics Review Teams: Approval. 

 

8. Safety  
(This section was derived in part from the review of Dr. Saleh Ayache, Dr. Kathy Robie 
Suh, and Dr. Lars Johannesen). 

The primary betrixaban safety data source was derived from the single pivotal APEX trial (Study 
11-019). Additional clinical safety information comes from 20 Phase 1 clinical pharmacology 
studies and three Phase 2 studies in other indications (one uncontrolled study and two 
controlled studies). The primary safety endpoint was major bleeding that occurred through 7 
days after the last dose of study medication. There was no difference between the incidence of 
major bleeds between the two groups. The key secondary endpoints were the occurrence of 
clinically relevant non-major bleeding (CRNM bleeding) through 7 days after discontinuation of 
all study medication and the occurrence of major bleeding through the time of parenteral study 
medication discontinuation. 

The numbers of patients included in the overall Safety Population and Cohorts 1 and 2 of the 
Safety Population for purposes of the safety analyses presented in this section are as shown 
below in Table 4.  

Table 4: Safety Population (APEX Study) 

Cohort 1 Cohort 2 Overall 
Betrixaban 

(N=2,311) 

Enoxaparin 

(N=2,310) 

Betrixaban 

(N=3,402) 

Enoxaparin 

(N=3,387) 

Betrixaban 

(N=3,716) 

Enoxaparin 

(N=3,716) 

 

Of the 3,716 betrixaban-treated patients in the overall safety population, 2,986 (1,827 in Cohort 
1; 2,719 in Cohort 2) received 80 mg QD after a single loading dose of 160 mg, and 730 (484 in 
Cohort 1; 683 in Cohort 2) received 40 mg QD after a single loading dose of 80 mg. 

The mean exposure to active study drugs was approximately 3 times longer in the betrixaban 
group (32.7 days) than in the enoxaparin group (9.9 days). Approximately 5% of patients in the 
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betrixaban and 2% in the enoxaparin had at least one dose interruption. The most common 
reason for dose interruption in the betrixaban was bleeding. 

Of the 437 deaths recorded, 418 (206 [5.5%] in the betrixaban arm and 212 [5.7%] in the 
enoxaparin arm were in patients who had a treatment emergent fatal AE. In 12 deaths no fatal 
TEAE was recorded on their CRF and were excluded from the overall safety population. The 
most common TEAEs leading to death in the betrixaban group were cardiac failure and 
respiratory failure. The most common TEAEs leading to death in the enoxaparin group were 
cardiac failure and pneumonia. 

Safety Summary:  

The primary safety endpoint was the occurrence of major bleeding through seven days after 
discontinuation of all study drugs. The secondary safety outcomes included major or CRNM 
bleeding.  

The definition of a major bleed in the APEX trial was similar to the criteria of Kaatz et al (Journal 
of Thrombosis and Haemostasis 13: 2119-2126, 2015) as having a symptomatic presentation 
and one of the following: 

i.   fatal bleed; 

ii.  bleeding into a critical organ or area such as the following: intraocular, intracranial, 
intraspinal, intramuscular with compartment syndrome, retroperitoneal, intra-articular, or 
pericardial; 

iii.  bleeding that causes a fall in hemoglobin of at least 2 g/dL within 48 hours of an overt 
bleeding event leading to transfusion of two or more units of whole blood or red cells. 

A CRNM bleed in the APEX trial was defined as overt bleeding not fulfilling the definition of a 
major bleed (see above) and having one of the following criteria for CRNM: 

i.  associated with a medical intervention by a healthcare professional;  

ii.  unscheduled contact (face to face visit or telephone call with a physician); 

iii. leading to temporary or permanent cessation of the study treatment; 

iv. associated with discomfort for the patient such as pain or impairment of activities of daily  
life. 

The criteria for major bleeds are intrinsically objective whereas the criteria for CRNM are all 
based on investigator assessment.  

Major Bleeds: The rate of major bleeding event for patients who received either the 80 mg or 
40 mg dose of betrixaban was similar for the betrixaban and enoxaparin arms: 25 patients of a 
total of 3,716 (0.67%) patients in the betrixaban arm and 21 out of a total of 3,716 (0.57%) 
patients in the enoxaparin arm. For the patients who received the 80 mg dose of betrixaban, 
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the rate of major bleeding was 0.5% in the betrixaban arm and 0.53 in the enoxaparin arm. For 
the patients who received 40 mg of betrixaban (severe renal failure or requirement for P-gp 
inhibitors), the rate of major bleeding was 2.21% in the betrixaban group and 1.10% in the 
enoxaparin group. Fatal bleeding was also similar between the two groups with one fatal case 
reported in each group. There was a numerical increase in major gastrointestinal bleeds 
observed in the betrixaban group (19 cases) compared to the enoxaparin group (9 cases). 
However, there was a numerical decrease of major intracranial bleed in the betrixaban group (2 
cases) compared the enoxaparin group (7 cases). The rate of major bleeding in the betrixaban 
group was 0.5% in patients who received 80 mg dose and 2.21% in patients who received a 
reduced dose of 40 mg. 

CRNM Bleeds: The rate of clinically relevant non-major (CRNM) bleeds was higher in the 
betrixaban group than in the enoxaparin group (2.44% of patients on the betrixaban arm vs. 
1.02% of patients on the enaxoparin arm). The majority of CRNM bleeds that occurred in the 
betrixaban group (86%) were mild to moderate in severity and 62% of CRNM bleeding events 
did not required medical intervention. The median duration of CRNM bleeding was longer in 
the betrixaban group (3 days) compared to the enoxaparin group (2 days). 

Conclusions: According to the review of Dr. Robie Suh, the bleeding rates seen in the APEX 
study are in the general range of major bleeding seen with other approved anticoagulants. 
Based on the APEX study, the overall benefit of betrixaban treatment in terms of reduced risk 
of VTE is considered to outweigh the risk of bleeding for the proposed indication for prophylaxis 
of VTE (DVT and PE) in adult patients hospitalized for acute medical illness who had restricted 
mobility and other risk factors for venous thromboembolism (VTE).  

Regulatory Recommendation of Safety Review Team: Approval of the following indication for 
the 80 mg dose:  Indicated for the prophylaxis of venous thromboembolism (VTE) in adult 
patients hospitalized for an acute medical illness who are at risk for thromboembolic 
complications due to moderate or severe restricted mobility and/or other risk factors for VTE. 
For patients with severe renal insufficiency or on strong pGP inhibitors, who were given 40 mg 
of betrixiban in the Apex trial, the risks of thrombotic events should be weighed against the risk 
of bleeding. 

 

9.  Advisory Committee Meeting:  This product was not taken to an Oncologic   
Drugs Advisory Committee because there were no issues requiring discussion. 

 

10.  Pediatrics: The following three PREA post marketing requirements (PMRs )will be 
issued: 

PMR #1: Conduct a single-dose, open label pediatric PK/PD study in the fed state.  The 
study population will be children 2 years or older who have just completed a course of 
anticoagulation for venous thrombosis. 
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PMR #2: Conduct a “VTE Prophylaxis study in immobilized adolescents hospitalized for 
acute medical or surgical disease.” The study will be a single-arm, open-label study of 
betrixaban with point estimates of events to be compared to historical controls.  The 
objective of this study is to identify the safety and efficacy of betrixaban in the pediatric 
population. 
 
PMR #3: Conduct a randomized multi-center, active-controlled clinical trial comparing 
betrixaban to standard of care (in patients ≥2 years of age with central venous catheter) 
or either enoxaparin or warfarin (in patients≥2 years of age with secondary prevention 
indication) in prevention of VTE. The objective of this study is to identify the safety and 
efficacy of betrixaban in the pediatric population. 
 

11. Other Relevant Regulatory Issues: There are no other regulatory issues 
that would prevent approval. 
 

12. Labeling: Labeling is being negotiated between the FDA and the Applicant. 

 

13. Post Marketing Recommendations: There will be no Risk Evaluation and 
Management Strategies (REMS). Three PREA PMRs will be issued. 

 

14. Regulatory Recommendation of Associate Division Director: 
Approval. 

 

15. Regulatory Recommendation of the Office Director:  

Approval. The risk-benefit profile was also assessed by Drs. Deisseroth, Ayache, and Robie-
Suh who also recommend approval.   

 

Reference ID: 4115764



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

ALBERT B DEISSEROTH
06/23/2017

RICHARD PAZDUR
06/23/2017

Reference ID: 4115764




