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US Anti Coagulated Patients

Bleeding Rate by Product Prescribed

Presentations at ED with/without Admissions

TOTAL Lovenox Coumadin Xarelto Eliquis Pradaxa

Patients on Anticoagulants 6,775,896 1,076,029 4,305,218 733,026 33,444 628,179

Patients w/ Bleeds 917,996 136,588 619,234 63,863 755 97,555

Present to ER 344,682 53,013 238,474 22,828 222 30,145

Bleeds w/ Admission 227,635 32,879 159,705 14,305 148 20,598

Bleeds w/o Admission 117,047 20,134 78,769 8,523 74 9,547

TOTAL Lovenox Coumadin Xarelto Eliquis Pradaxa

Patients on Anticoagulants 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Patients w/ Bleeds 13.5% 12.7% 14.4% 8.7% 2.3% 15.5%

Present to ER 5.1% 4.9% 5.5% 3.1% 0.7% 4.8%

Bleeds w/ Admission 3.4% 3.1% 3.7% 2.0% 0.4% 3.3%

Bleeds w/o Admission 1.7% 1.9% 1.8% 1.2% 0.2% 1.5%

Source: Truven MARKETSCAN® Commercial, Medicare Supplemental and MedicAid Database; 12 mos ending in June 2013 

14,453 hospitalizations 2o to Factor Xa Bleeds / at 5,723 hospitals =  

2.5 Severe Bleeds / Hospital / Year



Balancing Biomarker Data vs Clinical Data

Ongoing bleeding events 
& urgent unmet need to 
reverse anticoagulation

Rapid ascertainment of 
PK /PD Endpoints

Clinical relevance of PK / 
PD not well defined

Larger evaluation of 

clinical outcomes, but

Years to collect poorly 

validated / confounded 

clinical data in large 

number of centers 

throughout the world, 

delays access to therapy

Biomarker Data Clinical Data



Historical Precedent: Digibind and DigiFab

A historical precedent is Digibind / DigiFab: Once drug is 

reversed, drug is no longer active

Both PK / PD data and a modest amount of clinical 

outcomes collected

1. FDA label for DigiFab. 2. Smith TW, Lloyd BL, Spicer N, Haber E. Immunogenicity and kinetics of distribution and elimination of sheep digoxin-specific IgG and Fab fragments in the 

rabbit and baboon. Clin Exp Immunol. 1979; 36:384-396. 3. Smith TW, Haber E, Yeatman L, Butler VP Jr. Reversal of advanced digoxin intoxication with Fab fragments of digoxin-specific 

antibodies. N Engl J Med. 1976; 294:797-800. 4. Smith TW, Butler VP Jr, Haber E, Fozzard H, Marcus FI, Bremner WF, Schulman IC, Phillips A. Treatment of life-threatening digitalis 

intoxication with digoxin-specific Fab antibody fragments: Experience in 26 cases. N Engl J Med. 1982; 307:1357-1362. 5. Wenger TL, Butler VP Jr, Haber E, Smith TW. Treatment of 63 

severely digitalis-toxic patients with digoxin-specific antibody fragments. J Am Coll Cardiol. 1985; 5:118A-123A. 6. Spiegel A, Marchlinski FE. Time course for reversal of digoxin toxicity with 

digoxin-specific antibody fragments. Am Heart J. 1985; 109:1397-1399.



Effectiveness: What Are The Appropriate PK / PD 
Markers in a Phase II, III, IIIb Study Design?

ÅUnbound Factor Xa levels ng/ml

ÅAnti-fXa activity ng/ml

ÅInternational Normalized Ratio (INR)

ÅClinical meaning of biomarkers may differ across 
agents (Clinical significance of ACT with UFH may not = 
bivalirudin, INR of warfarin may not = NOAC)

ÅLocal vs central lab assessment?

ÅDo you assess nadirs / peaks, percent change, use a 
threshold of activity, do you adjust for baseline?

ÅIs reversing PK/PD/MOA sufficient along with safety 
data for approval?



Visible bleeding Non-visible bleeding

Excellent Cessation of bleeding Ò 1 hour after 

end of infusion and no additional 

coagulation intervention required

ÅMuscular/skeletal: pain relief or no increase 

in swelling or unequivocal signs of bleeding at 

Ò1 hour after end of infusion and condition has 

not deteriorated during the 24 hour period

ÅICH: Ò20% increase in hematoma volume on 

CT scan at 24 hours

ÅOther (e.g. GIB): Ò10% decrease in corrected 

hemoglobin/hematocrit at 24 hours

Good Cessation of bleeding between >1 and 

Ò 4 hours after end of infusion and no 

additional coagulation intervention 

required

ÅMuscular/skeletal: pain relief or no increase 

in swelling or unequivocal signs of bleeding >1 

and Ò4 hours after end of infusion and

condition has not deteriorated during the 24 

hour period

ÅICH: >20%  but Ò35% increase in hematoma 

volume on CT scan at 24 hours

ÅOther (e.g. GIB): >10 % to Ò20% decrease in 

corrected hemoglobin/hematocrit at 24 hours

Poor Cessation of bleeding  >4 hours after 

end of infusion and /or additional 

coagulation intervention required

ÅMuscular/skeletal: No improvement by 4 

hours after end of infusion and/or condition has 

not deteriorated during the 24 hour period

ÅICH: >35% increase in hematoma volume on 

CT scan at 24 hours

ÅOther (e.g. GIB): >20% decrease in corrected 

hemoglobin/hematocrit at 24 hours

Effectiveness: Clinical Definition of Effective Hemostasis



Clinical Variables That Could be Assessed

ÅProgression in BARC class

ÅUnits of blood products transfused

ÅEvidence of microchimerism at later date

ÅMean arterial pressure, pulse, cardiac output over 
24 hours

ÅDuration of pressor support

ÅHemoglobin nadir (difficult since hard to account 
for hemodilution, variability in baseline Hb)


