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Andexanet alfa in Factor Xa
Inhibitor-Associated Acute Major 
Bleeding

• Stuart J. Connolly, M.D., Truman J. Milling, Jr., M.D., John W. Eikelboom, M.D., C. 
Michael Gibson, M.D., John T. Curnutte, M.D., Ph.D., Alex Gold, M.D., Michele D. 
Bronson, Ph.D., Genmin Lu, Ph.D., Pamela B. Conley, Ph.D., Peter Verhamme, M.D., 
Ph.D., Jeannot Schmidt, M.D., Saskia Middeldorp, M.D., Alexander T. Cohen, M.D., 
Jan Beyer-Westendorf, M.D., Pierre Albaladejo, M.D., Jose Lopez-Sendon, M.D., 
Shelly Goodman, Ph.D., Janet Leeds, Ph.D., Brian L. Wiens, Ph.D., Deborah M. Siegal, 
M.D., Elena Zotova, Ph.D., Brandi Meeks, B.Eng., Juliet Nakamya, Ph.D., W. Ting Lim, 
M.Sc., Mark Crowther, M.D. 

• on behalf of the ANNEXA-4 investigators



Background

• Factor Xa (fXa) inhibitors are effective, but can cause 
serious bleeding 

• No available specific reversal agent available fXa inhibitors 

• Andexanet alfa developed as a specific reversal agent for 
both direct and indirect fXa inhibitors,

• It rapidly and safely reversed anti-fXa activity in healthy 
volunteers



Andexanet alfa: Recombinant Modified 
Human Factor Xa

• Specifically designed to reverse anticoagulant effects of fXa inhibitors 

• Acts as a fXa decoy to bind molecules that target and inhibit fXa

Nature Medicine, Volume 19, April 2013
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Day 1

ANNEXA-4 Study Design

Patient with 
acute major 
bleed, 
meeting 
inclusion 
criteria 

Patient Screening

IV 
Bolus

2-hour
IV Infusion

Safety 
follow-up visit

Efficacy Measurements

◆Change in anti-FXa activity

◆Clinical hemostatic efficacy 
through 12 hours

Day 30Day 3

If last dose of 
fXa inhibitor 
was within 
18 hours
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◆Thrombotic events

◆Antibodies to FX, FXa, 
andexanet

◆30-day mortality

After end of 
infusion
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ANNEXA-4 Dose Selection

Acute major bleeding ≤ 18 hours of last dose 
of apixaban, edoxaban, rivaroxaban, or enoxaparin

Andexanet  IV bolus and 2 hour infusion

Pts on apixaban or

>7 h from last rivaroxaban dose

Bolus 400 mg

+

Infusion 480 mg @ 4 mg/min

Pts on enoxaparin or edoxaban or ≤ 

7 h from last rivaroxaban dose

Bolus 800 mg

+

Infusion 960 mg @ 8 mg/min

Pts on enoxaparin, edoxaban or

≤7 h from last rivaroxaban dose

Bolus 800 mg

+

Infusion 960 mg @ 8 mg/min



ANNEXA-4:  Design and Analysis Plan

• Criteria for Major Acute Bleeding

• Life-threatening bleeding with hemodynamic compromise

• Bleeding with hemoglobin drop of >2 gm/dl, or falling below 8 gm/dl

• Critical organ bleeding, such as intra-cranial, intra-spinal, etc.

• Analysis Populations

• Safety population included all patients receiving andexanet

• Efficacy population excluded patients with baseline anti-fXa activity <75 ng/ml (<0.5 
IU/ml for enoxaparin)

• Preliminary analysis

• Includes all patients with complete data on June 17, 2016

• ANNEXA-4 study is ongoing



Assessment of Clinical Hemostatic Efficacy

• All cases assessed by independent committee

• Specific efficacy criteria for each type of bleed

• Independent Core Lab interpreted brain CT and MRI

• Cases rated as excellent/good vs. poor/none

• Based on method developed for assessment of PCC in 
warfarin bleeding, where efficacy reported was 71%*

*Sarode et al, Circulation 2013; 128, 1234-43



Safety
Population

N=67

Efficacy 
Population

N=47
Age (yr), mean ± SD 77.1 (10.00) 77.1 (10.08)
Male, n (%) 35 (52.2) 24 (51.1)
White race, n (%) 54 (80.6) 36 (76.6)
Time from presentation until andexanet bolus (hrs),  mean ± SD 4.8 ± 1.93 4.8 ± 1.82
Estimated creatinine clearance < 30 mL/min, n (%) 6 (9.0) 4 (8.5)
Indication for anticoagulation

Atrial fibrillation, n (%) 47 (70.1) 32 (68.1)
VTE , n (%) 15 (22.4) 12 (25.5)
Atrial fibrillation and VTE , n (%) 5 (7.5) 3 (6.4)

Medical History
Myocardial infarction, n (%) 13 (19.4) 7 (14.9)
Stroke, n (%) 17 (25.4) 15 (31.9)
Deep vein thrombosis, n (%) 20 (29.9) 16 (34.0)
Pulmonary embolism, n (%)  6 (9.0) 4 (8.5)
Atrial Fibrillation, n (%) 49 (73.1) 34 (72.3)
Heart Failure, n (%) 23 (34.3) 19 (40.4)
Diabetes mellitus, n (%) 23 (34.3) 17 (36.2)

Baseline Characteristics



Factor Xa Inhibitors Received Safety

Population

N=67

Efficacy 

Population

N=47

Rivaroxaban, N 32 26

Daily dose, median (IQR) 20 (15-20) 20 (20-20)

Time from last dose to andexanet (hrs), mean ± SD 12.8 ± 4.21 12.0 ± 4.12

Baseline anti fXa activity (ng/mL), mean ± SD 247.4 ± 185.98 297.0 ± 171.00

Unbound plasma concentration (ng/mL), median (IQR) 16.7 (10.2-25.5) 19.3 (12.0-26.9)

Apixaban, N 31 20

Daily dose, median (IQR) 5 (5-10) 5 (5-10)

Time from last dose to andexanet (hrs), mean ± SD 12.1 ± 4.70 11.0 ± 4.74

Baseline anti fXa activity (ng/mL), mean ± SD 137.7 ± 102.25 174.5 ± 97.02

Unbound plasma concentration (ng/mL), median (IQR) 9.4 (6.0-19.2) 10.5 (8.1-19.2)

Enoxaparin, N 4 1

Daily dose, median (IQR) 90 (80-150) 200

Time from last dose to andexanet (hrs), mean ± SD 10.8 ± 3.49 13.1

Anti fXa activity (IU/mL), mean ± SD 0.4 ± 0.22 0.6



Site of Bleeding Safety 

Population

N=67

Efficacy 

Population

N=47
Gastrointestinal Bleeding, n (%) 33 (49.3) 25 (53.2)

Upper, n (%) 9 (27.3) 7 (28.0)
Lower, n (%) 10 (30.3) 8 (32.0)
Unknown, n (%) 14 (42.4) 10 (40.0)

Intracranial Bleeding, n (%) 28 (41.8) 20 (42.6)
Glasgow Coma Scale, mean ± SD 14.1 ± 1.69 14.1 ± 1.72
Intracerebral site, n (%) 14 (50.0) 12 (60.0)
Sub-dural site, n (%) 11 (39.3) 7 (35.0)
Subarachnoid site, n (%) 3 (10.7) 1 (5.0)

Other Bleeding site, n (%) 6 (9.0) 2 (4.3)
Nasal, n (%) 1 (16.7) 0 (0.0)
Pericardial/pleural/retroperitoneal, n (%) 3 (50.0) 1 (50.0)
Genital/urinary, n (%) 1 (16.7) 1 (50.0)
Articular, n (%) 1 (16.7) 0 (0.0)



Anti-factor Xa Activity: Rivaroxaban n= 26



Anti-factor Xa Activity: Apixaban n=20



Clinical Hemostatic Efficacy



Safety Assessment

• Anticoagulation re-started in 18 patients (27%) by 30 days

• Thrombotic events occurred within 3 days of andexanet in 4 (6%) 
patients and by 30 days in 12 (18%)

• Therapeutic anticoagulation was re-started in only 1 patient before 
a thrombotic event occurred

• 10 deaths occurred by 30 days (15%), of which 6 were 
cardiovascular 



Conclusions

• Andexanet bolus plus 2 hour infusion rapidly reversed anti-
fXa activity

• Effective hemostasis observed in 79% of patients

• Thrombotic events occurred at rates consistent with the 
high risk profile of the patients



Safety and Efficacy of BackBeat™ Cardiac Neuromodulation  Therapy 
(CNT™) in Patients with Hypertension:

Final Results of a Double-Blind Randomized Trial
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• Karl-Heinz Kuck, MD

• On behalf of coauthors:

• Z. Kalarus, B. Merkely, P. Neuzil, M. Grabowski, G. Marinskis, A. Erglis, J. Kazmierczak,P.

• Mitkowski, T. Sturmberger, F. Malek, A. Kolodzinska, D. Burkhoff, A. Sokal, L. Geller  

and the Moderato 2 Study Investigators

• Study Sponsored By: BackBeat Medical, Inc. a subsidiary of Orchestra BioMed, Inc.



• Cardiac pacing to reduce blood pressure through two  

mechanisms:

▪ Reduction in LV Filling (preload) to provide an acute effect

▪ Neuromodulation to maintain effect chronically (afterload)

• Delivered via implantable pulse generator (IPG) using  

standard lead positions

▪ IPG also provides standard pacemaker functionality

3
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BackBeat™ Cardiac Neuromodulation Therapy(CNT™)



• Hypertension patients indicated for pacemaker

 >1M pacemaker implants globally per year

 >70% of pacemaker patients have hypertension

• ~ 60% uncontrolled despite treatment

 Older, co-morbid population at increased risk of major events

 High rate of Isolated Systolic Hypertension (ISH)

3
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BackBeat CNT Initial Target Population



Pressure overshoot indicating  

increased SVR

ShortAV  

pacing
180

160

140

120

100

A

S
y
s

to
li
c

 B
P

(m
m

H
g

)
BackBeat CNT Mechanism of Action

Utilizing Programmed Variable Pressure Patterns,

BackBeat CNT Modulates ANS Response

Bioelectronic Control of Ventricular Filling  

Immediately Reduces Blood Pressure (BP)

BackBeat CNT  

Activation

BP reduction activates sympathetic ANS response via natural  

pressure sensors (baroreceptors), driving physiologic changes that  

push BP back to original levels

BackBeat CNT- induced neuromodulation enables immediate

& sustained reduction in BP

BackBeat CNT
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MODERATO II Study

3
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• Prospective, multi-center, randomized, double-blind study  

of BackBeat CNT vs. Medical Therapy (Control)

 9 sites in EU

 Pilot study to inform the design and power of the pivotal study

• Objective: to assess the efficacy and safety of BackBeat CNT  

in reducing blood pressure in patients with hypertension despite  

medical therapy who are also indicated for a pacemaker



MODERATO II: Study Design

6 Month Follow-Up Post-Randomization (PR)

Continue Med Therapy

BackBeat CNT +  

Continue Med Therapy

Randomization

Day Time ASBP

≥125 mmHg @

Week 3

Withdraw

No

30-day Run-In (RI)  

Phase
Standard Pacing only  

(No BackBeat CNT)

Day Time ASBP

≥130 mmHg &  

OSBP ≥ 140

mmHg

Moderato with  

BackBeat CNT  

Implant

100% monitoring by external CRO. Independent Blinded Event Adjudication Committee (CEC) adjudicating all AE and SAEs.

Blinded independent core labs for 24-Hours ASBP, OSBP, Echo and blood tests
6



Patient Demographics:
No Significant Differences Between Groups

3
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Control

(n=21)

BackBeat CNT

(n=26)

p-value  

(Control vs  

BackBeat CNT)

Age 74.9 ± 8.5 73.2± 9.0 0.518

Gender 15 M / 6 F 15 M / 11F 0.375

Weight (kg) 88.5±16.0 86.1±17.5 0.63

LV EF (%) 58.4±4.9 59.8±6.3 0.414

Medical History

Diabetes 9 (42.9%) 12 (46.2%) 0.999

Prior Atrial Fibrillation 6 (28.6%) 5 (19.2%) 0.505

Coronary Artery Disease 9 (42.9%) 10 (38.5%) 0.775

Stroke 0 ( 0%) 1 (3.8%) 0.999

Medications 3.3±1.4 3.3±1.6 0.886



Patient Demographics:
Blood Pressure Prior to Randomization Comparable Between Groups
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Control

(n=21)

BackBeat CNT

(n=26)

p-value

Control vs  

BackBeat CNT
Isolated Systolic HTN 71.4% 88.5% 0.263

Screening

24-Hr Ambulatory SBP 142.8±11.8 139.3±10.3 0.287

24-Hr AmbulatoryDBP 75.2±9.8 73.8±5.0 0.533

AMB Heart Rate (24H) 64.7±12.5 64.1±8.02 0.857

Screening Office BP

Office SBP 165.2±15.4 161.4±14.1 0.381

Office DBP 82.4±13.0 82.6±8.49 0.955

Office Heart Rate 63.7±16.6 64.4±8.3 0.860

Week 3 Run-In Phase

24-Hr Ambulatory SBP 136.3±12.5 136.3±9.2 0.995

AMB DBP (24H) 72.6±6.7 74.0±6.9 0.478

AMB Heart Rate (24H) 68.4±8.5 69.6±9.5 0.670

Week 4 Run-In Phase

Office SBP 154.4±15.5 153.1±15.8 0.781

Office DBP 81.6±12.4 83.0±10.8 0.693

Office Heart Rate 66.5±10.9 67.1±12.0 0.848



Primary Efficacy Endpoint (ITT)
24-Hour ASBP at 6 Months Post-Randomization vs. Week 3 Run-In

Primary Efficacy Endpoint met: 8.1 +/-3.0, (p=0.01) Difference in BP Reduction at 6 Months

-11.1
± 10.5

P < 0.001
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N=19

N=26

-8.1±3.0
P=0.01

-3.1
± 9.5

P=0.17

Control  

BackBeat CNT

24-Hour ASBP (mmHg)

Week 3 Run-In
6 months Post-

Randomization

BackBeat CNT 136.3 125.2

Control 136.3 132.0
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Primary Safety Endpoint (ITT)
MACE through 6 Months Post-Randomization

6 Month MACE*

BackBeat CNT Control

n 26 21

MACE 0 (0.0%) 2 (9.5%)

*All site reported adverse events and serious adverse events adjudicated by independent clinical events committee

Primary Safety Endpoint Met: No Difference in MACE at 6 Months

Control MACE Patients

• Pt 1: Death as a result of disseminated adenocarcinoma.
Angina pectoris leading to right coronary angioplasty and stenting

• Pt 2: Worsening atrial fibrillation requiring cardioversion

MACE: major cardiac adverse events [including death, heart failure, clinically significant arrhythmias (i.e., persistent or increased atrial fibrillation,  

serious ventricular arrhythmias), myocardial infarction, stroke and renal failure] in treatment versus control groups calculated per patient

10



Office Systolic Blood Pressure (OSBP)
6 Months Post-Randomization vs. Week 4 Run-In

Significant Difference Between BackBeat CNT and Control in OSBP Reduction:

-12.3 +/-5.4 (p=0.02)

-12.3±5.4
P=0.02
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±11.7

P < 0.001
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OSBP (mmHg)

Week 4 Run-In
6 months Post-

Randomization

BackBeat CNT 153.1 140.8

Control 154.4 154.0



BackBeat CNT Responder Analysis
6 Months Post-Randomization vs. Week 3 Run-In

High Overall Response Rate to BackBeat CNT with 54% Experiencing >10 mmHg  

Reduction in ASBP Despite Lower Starting ASBP and High %ISH

BackBeat CNT

(n=26)

Control

(n=19)

% with Increase in ASBP 15% 47%

% with Reduction in ASBP 85% 53%

% with >5 mmHg Reduction in ASBP 65% 42%

% with >10 mmHg Reduction in ASBP 54% 21%



MODERATO II Conclusions

• In patients with arterial hypertension and an indication for a  

pacemaker, Backbeat CNT demonstrated:

 Significant reduction in mean ASBP and OSBP

 No difference in MACE

 No differences in diastolic blood pressure (DBP), heart rate (HR) or echo  

parameters

 High responder rate in 88.5% patients with isolated systolic hypertension  

(65% reduced > 5 mmHg; 54% reduced > 10 mmHg)

• Next steps: pivotal, double-blind study to test safety and efficacy
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