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 Are Direct Acting Oral Anticoagulants 

Ready for Prime-Time Use in Cancer-
Related Thrombosis?  

• Basic Facts 

– 20-25% of VTE occur in individuals with 
malignancies 

– Patients with cancer have a 4- to 7-fold increased 

risk for VTE compared with the general population 

–  Different types of cancer vary dramatically in their 
propensity to cause thrombosis 



Are Direct Acting Oral Anticoagulants Ready for 
Prime-Time Use in Cancer-Related Thrombosis? 

• More basic facts 

– Pancreatic Ca -  15-16 fold increased risk of VTE 

– Lung Ca – 7 fold increased risk of VTE 

– Primary brain Ca - 10 fold increased risk of VTE  

– Breast  Ca- 2-3 fold increased risk of VTE 

– Prostate Ca – 2-3 fold increased risk of VTE   

– Stage IV Ca  - 17 fold increased risk of VTE vs 2-3 
fold increase in localized Ca 



 
 What factors make thrombosis more 

likely to develop in patients with cancer? 

• Surgery  and chemotherapy double  VTE risk 

• Hormonal therapy, such as tamoxifen, increase VTE  
within the first 3 months and diminishes over time 

• Erythropoietin increases VTE risk 

• IMIDs - thalidomide, lenalidomide , and 
pomalidomide - increase VTE risk when used with 
high dose dexa or in combination with chemotherapy 

• Underlying thrombophilias synergistic with 
chemotherpapy to increase  VTE  risk- 12 fold for FVL 

• CVADs increase VTE risk-are all  CVADs equal? 

 



Mechanistic insight into the procoagulant 
activity of tumor-derived apoptotic vesicles 

Muhsin-Sharafaldine MR et al. Biochimica et Biophysica Acta 1861:286, 2017 

Doxo-treated Ca cells generate ApoV;  

added to PPP to enhance coagulation 

Different  human tumors + Doxo have 

variable ApoV potential to enhance 

coagulation -  TF content dependent 

prostate melanoma 

breast 

 Small 

cell lung 



Absence of tissue factor is characteristic of 
lymphoid malignancies of both T- and B-cell origin 

Cesarman-Maus,  G et al. Thromb. Res. 133 (2014) 606–609. 

TISSUE FACTOR GENE EXPRESSION 



Patient Characteristic Score 

Site of Cancer 

   Very high risk (stomach, pancreas) 

   High risk (lung, lymphoma, gynecologic, GU excluding prostate) 

 

2 

1 

Pre-chemotherapy platelet count > 350,000/mm3 1 

Hb < 10g/dL or use of ESA 1 

Prechemotherapy leukocyte count > 11,000/mm3 1 

BMI > 35 kg/m2 1 

Khorana Model for Outpatients 

Khorana et al. Blood 2008. 



• Prospective follow up of 819 patients 

• Median observation time/follow-up: 656 days  

6-mo cumulative VTE rates: 

Patients  Events 

n  % 

Score ≥3  93 17.7% 

Score 2 221 9.6% 

Score 1 229 3.8% 

Score 0 276 1.5% 

Ay et al Blood 2010. 

Khorana Model Validation 

Log-rank test P<0.001) 



6-mo cumulative VTE rates: 

Patients, n  Events, % 

Score ≥5 30 35% 

Score 4 51 20.3% 

 
 
Score 3 130 10.3% 

Score 2 218 3.5%  

Score 1 190 4.4% 

Score 0 200 1.0% 

• Addition of D-dimer and soluble P-selectin to Khorana model: 

Ay Model for Outpatients 

Ay et al Blood 2010. 



Biomarkers for predicting recurrent venous 

thromboembolism (VTE) in cancer: Validation from the 

CATCH  (Comparison of acute  treatments in cancer  

hemostasis)  study 

 

 

Published in: Alok A. Khorana; Pieter W. Kamphuisen; Guy Meyer; Rupert Bauersachs; Mette S. Janas; 

Mikala F. Jarner; Agnes Y.Y. Lee; JCO  2017, 35, 1078-1085.   DOI: 10.1200/JCO.2016.67.4564 

(Lymphomas) 

Fig 2. Subdistributional hazard ratios (SHRs; and 95% CIs) in the combined competing risk regression 

model. Competing risk regression analysis of time to recurrent VTE that accounts for study design variables 

and significant predictors identified in individual analyses. CRP, C-reactive protein; TF, tissue factor. 

 



SITES OF ACTION 

(Hankey GJ and Eikelboom JW. Circulation 2011;123:1436-1450) 

Rivaroxaban 
Apixaban 
Edoxaban 
Betrixaban 
 

  Xa 

  IIa 

TF/VIIa 

X IX 

IXa 
VIIIa 
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II 

Fibrin Fibrinogen 

Dabigatran  

Initiation 

Propagation 

Fibrin formation 

Steps in Coagulation          Pathway             Drugs 



Clinical Comparisons of the Novel Oral 

Anti-Xa Anticoagulants 



Betrixaban (Byvexxa)-FDA approved for  extended 
VTE prophylaxis in acutely ill medical patients  

 

0.7% vs 0.6 

Cohort 1   

(D-dimer ≥2X NL):    

6.9 vs 8.5 (P-0.054) 

 

Cohort 2 

(cohort  1 + ≥75y/o 

5.6 vs 7.1% (P-0.03) 

 

Overall    

5.3 vs 7% (P-0.006) 

(N Engl J Med 

2016; 375:534-544) 



The Oncologist 2014;19:82 

 



The Oncologist 2014;19:82 



Clinical Advances in Hematology & Oncology  Volume 16, February 2018 



DOACs 



R-Antidote is a decoy for anti-Xa anticoagulation 

reversal  

Lu et al, Nat Med, 2013 





Adexanet reverses anti-Xa DOACs immediately  

but  with rebound effect  

 

 

Siegal DM et al.  NEJM 2015:373, 2413  





• Early termination by DSMB 

 

• Trend toward benefit for PAD 

with low dose riva + ASA 

 

• Trend toward Lower CV and 

CAD  related deaths 

 

• Major bleeds more common 

with riva + ASA (p<0.001) and  

riva alone (p<001) vs. ASA 

 

• Excess bleeding events were 

GI in location 

 

• Intraorgan bleed ↓ with 

riva+ASA vs ASA (4.7% vs 

5.9% , p<0.001) 

 

• Does advantage convey to all 

DOACs?  APIX + ASA→↑ 

bleeds but no ↓ ischemic 

events 

composite of CVA, 

MI or cardiovascular 

death 

Composite of fatal bleed, 

critical organ bleed, non-major 

relevant bleed  



 
“At present, evidence is insufficient to show whether oral 
therapeutic options such as aspirin, warfarin, and DOACs 

provide effective and safe extended thromboprophylaxis for 
individuals with a first unprovoked venous thromboembolism 
(VTE) who have completed at least three months of initial oral 

anticoagulation.” Cochrane Database of Systematic Reviews, 12:2017 

 

DEFINITE TREND TO DECREASED VTE 



 
“At present, evidence is insufficient to show whether oral 
therapeutic options such as aspirin, warfarin, and DOACs 

provide effective and safe extended thromboprophylaxis for 
individuals with a first unprovoked venous thromboembolism 
(VTE) who have completed at least three months of initial oral 

anticoagulation.” Cochrane Database of Systematic Reviews, 12:2017 

 

DEFINITE TREND FOR MAJOR BLEEDING 



 
“At present, evidence is insufficient to show whether oral 
therapeutic options such as aspirin, warfarin, and DOACs 

provide effective and safe extended thromboprophylaxis for 
individuals with a first unprovoked venous thromboembolism 
(VTE) who have completed at least three months of initial oral 

anticoagulation.” Cochrane Database of Systematic Reviews, 12:2017 

 

NO  REDUCED VTE MORTALITY 



Einstein Choice: Riva 
vs ASA for extended 

VTE prophylaxis 

Post 6-12 mos for VTE (new or 

recurrent) double blinded and   

randomized to Riva 10/20 or ASA 

100 mg/d 

 

Provoked/unprovoked:  60/40 

3365 patients randomized 

 

Extended TX >12 mos 

 

No differences in unprovoked vs 

provoked cohorts 

 

Riva was more effective than  

ASA for prevention of 

recurrent VTE; associated with 

a similar risk of bleeding 

4.4% 

1.5% 

1.2% 

P<0.001 

0.5% 

0.4% 

0.3% 

Weitz JL et al. NEJM 2017; 376:1211-1222 

HR= .26/.34 



EXTENDED VTE PROPHYLAXIS IN ACUTELY MEDICAL ILL WITH BETRIXABAN 







Abs 13: Recombinant Human 
Thrombopoietin (rhTPO) and High-

Dose Dexamethasone (HD-DXM) 
Versus High-Dose Dexamethasone 

Monotherapy As Frontline 
Treatment in Newly Diagnosed 

Adult Immune Thrombocytopenia 
(ITP)：a Prospective, Multicentre, 

Randomised, Controlled Trial   
Wang  M et al    

 

WILL THIS BE THE 

NEW NORM? 



 
Abs 289: Romiplostim for Chemotherapy-

Induced Thrombocytopenia (CIT).  Results of a 
Phase 2 Trial   Soff GA et al   

 

4/32 (12.5%) romiplostim pts  developed  VTE. One with symptomatic PE; one with 

asx incidental PE;  2 with distal DVTs. These pts  all  high risk for VTE with  metastatic 

or locally advanced pancreas (2), colorectal, and hepatocellular carcinoma 



 
 
 
 
 
 

Abs. 1119:  Final 
Result of a Pilot Study 
Using Eculizumab to 
Overcome Platelet 

Transfusion 
Refractoriness in Allo-
Immunized Patients 

Receiving HLA 
Mismatched Platelets 

Vo P et al 

 

All pts received meningiococcal vaccine 

 

1200 mg Eculizumab , followed immediately 

with platelets 



Thompson A, 2016 



Thompson A, 2016 



Per Cent  VWF Gene  Sequence 

Abnormalities 

 

20-29 IU/dL   74% 

30-39 IU/dL   58% 

40-49 IU/dL   64%, 

Flood VH et al. Blood 2016;127:2481 

Von Willebrand Disease Type I Diagnosis: Not So Simple  



For the first time, offers the potential to treat 

hemophilia A without factor replacement 

• Emicizumab 

– First-in-class bi-specific monoclonal antibody (mAb) 

– Approved 2017 for prophylaxis in adults and children 

with inhibitors based on HAVEN 1 and 2 studies 

– Once weekly SQ administration 

– Use in patients without inhibitors (HAVEN 3) and as 

monthly dosing (HAVEN 4) also under investigation  

 

Mimetics: New Era in  

Hemophilia Management  



Mimetics: Emicizumab   

Acts as bridge between FIXa 

and FX, mimicking role of FVIII 



HAVEN 1: Annualized Bleeding Rate* for  
Study Groups A, B, and C 

© 2017 Genentech, Inc. All rights reserved. 

 
*Calculated using negative binomial regression model, and Group D was not included due to the short follow-up at the time of data cutoff 
(October 25, 2016). ABR=annualized bleeding rate; CI=confidence interval; BPA=bypassing agent.  
Oldenburg J et al. N Engl J Med. 2017;377:809-818. 
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(Risk ratio, 0.13; P<0.001) 
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HAVEN 1: Patients with Zero 
Treated Bleeds  

Across Study Groups* 

© 2017 Genentech, Inc. All rights reserved. 

 
*Group D was not included due to the short follow-up at the time of data cutoff (October 25, 2016). 
CI=confidence interval. 
Oldenburg J et al. N Engl J Med. 2017;377(Suppl):S1-S28. 
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Overview of Thrombotic Safety Events 
Requiring Expedited Safety Reporting 

4

2 

TMA=thrombotic microangiopathy; TE=thromboembolic event; 

aPCC=Activated prothrombin complex concentrate; SAE= serious adverse 

event. 

*The investigator's assessment is that the cause of death was due to rectal 

hemorrhage, which was not related to emicizumab 

Genentech, data on file. 

Five thrombosis-
related  SAEs  
 

 
3 TMAs and 2 TE occurred 
in patients enrolled in the 
emicizumab phase 3 
inhibitor study (HAVEN 1)  

All of these events 
occurred in patients 

on emicizumab  prophy and  
who  used multiple doses 
of aPCC to treat a 
breakthrough bleed 

Death occurred in one patient* 

The SAEs have resolved or improved in 4 patients  

Two patients have resumed treatment with emicizumab 

© 2017 Genentech, Inc. All rights reserved. Confidential – Do Not Distribute 

 



Zymogen FXa 

mutants (Camire 

et al) 

Super  V mutants  

(Griffin et al) 

The promise of non-FVIII alternatives as 
adjunctive enhancers of coagulation  

43 

1. 

http://www.technologyreview.com/sites/default/files/legacy/rnai.secondary
x616.png 2. Sampei Z. et al.  PLoS One. 2013; 8 (2) [Epub ahead of print].  

3. http://hematology.im.wustl.edu/people/faculty/Broze/tfpi.gif 4. 
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