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Outline of talk 

1. What are new oral anticoagulants 

2. Bleed x Vitamin K Antagonist (VKA) vs. NOAC 

3. Any lab test useful?  

4. How to reverse of NOAC 



Bleeding with VKA 

• Reduce factor II VII IX X and PC PS 

• Most feared: intra-cerebral hemorrhage (ICH)  

• 0.5-1.2% per year, 40% die 

• Among 125195 Canadian Af age>66  

• 3.8% per year (5yr) 

• 18% major bleed die in 7 days.  

• No prove that reversal saves lives.  

 



Limitations of VKA therapy 

Unpredictable 

response 

Routine coagulation 

monitoring 

Slow onset/offset of 

action 

Warfarin resistance 

VKA therapy 

has several 

limitations 

leading to 

underuse and  

leaving 

patients at 

risk of  

bleeding 

Numerous drug-drug 

interactions 

Numerous food-drug 

interactions 

Frequent dose 

adjustments 

Narrow therapeutic 

window  

(INR range 2-3) 

1. Ansell J, et al. Chest  2008;133;160S-198S;  2. Umer Ushman MH, et al.  J Interv Card Electrophysiol 2008; 22:129-137;   
2. Nutescu EA, et al. Cardiol Clin 2008; 26:169-187. 



Novel Oral Anti-Coagulants (NOAC) 

Reversible mild hemophilias 





Dose considerations 



Efficacy in 12000 patients 



Overall Clinical Trial Program Comparison 

INDICATION Rivaroxaban (FXaI) Dabigatran (DTI) 

VTEp THR 
RECORD1 

RECORD2 

Superior 

Superior 

RE-NOVATE 

RE-NOVATEII 

Non-inferior 

Non-inferior 

VTEp TKR 
RECORD3 

RECORD4 

Superior 

Superior 

RE-MODEL 

RE-MOBILIZE 

Non-inferior 

Failed  

SPAF ROCKET-AF Superior  RE-LY 
Non-inferior (110mg) 

Superior (150mg) 

DVT treatment EINSTEIN DVT Non-inferior 
RECOVER 

   

RECOVERII 

Non-inferior 

 

Results not yet 

available 
PE treatment EINSTEIN PE Non-inferior 

Secondary 

prevention of VTE 
EINSTEIN EXT Superior to placebo 

RE-MEDY 

 

RE-SONATE 

Non-inferior to 

warfarin 

Superior to placebo 

ACS add to anti Plt  ATLAS ACS 2 
Significant reduction in primary 

endpoint 

RE-DEEM  

(Phase 2) 

Phase 3 trial not 

conducted 

Medically ill MAGELLAN 

Non-inferior to enoxaparin 

Superior to placebo but more 

bleeding 

Not conducted N/A 



Indications 

Europe (EU) USA (FDA) Hong Kong (DOH) 

Rivaroxaban Dabigatran Rivaroxaban Dabigatran Rivaroxaban Dabigatran 

VTEp 

THR/TKR 
Yes Yes Yes No Yes Yes 

SPAF Yes Yes Yes Yes Yes Yes 

DVT treatment Yes No Yes No Yes No 

PE treatment Yes No Yes No 
Approval 

pending 
No 

Prevention of 

recurrent VTE 
Yes No Yes No Yes No 

ACS 

CHMP positive 

opinion in  

Mar, 2013 

No 

Submitted for 

approval in Dec, 

2011 

No 

Submission 

subject to EU 

approval 

No 

Country for Regulatory Approval 

European , Canadian, American guidelines: first line and PREFERRED 
over warfarin 



1. What are NOAC? 

• Specific inhibitors of single coagulation factor 

• Oral fix-dose rapid action 

• Will replace warfarin in long run 

• $35 versus $3 per day 

• No need x INR  

• Pro warfarin: long safety data, patient 
interaction, miss dose, monitor and reversal.  



Safety in 12000 patients 





          Mortality of bleeding  
   NOAC no different from VKA 



How to prevent bleed? 

• RELY trial 4591 surgeries (12000 pat)  

• 7.8% were urgent OT 

• no difference DB vs. VKA (but no refined data)  

• For normal Cr Cl, 48hrs or 4 half lives (4 x13-
18hr) hence <30ng/ml 

• ROCKET-AF no data on rivaroxaban E-OT 

 

 



 
No need to bridge with LMWH, can give 12 
hours after last dose 
 
Change from warfarin: wait INR 2 or give 
Vitamin K10mg and start next day 
 
Low Platelets: 50 is probably good enough 
Aspirin compatible if indicated 

Interaction with other 
anticoagulants 



To avoid bleeding 

• Patient education to avoid overdose 

• Adjust x Cr, age, indication and bleeding risks 

• 4 T1/2 before elective OT  

• No need x absolute absence of drug for OT 

• No need x absolute normal TT / FXa 

• No need x prophylactic reversal for OT 

• Nature of OT: neurosurgery, endoscopy 

• Chinese bleed more and clot less 



Chinese clot less? 

Roberts et al. Br J Haematol 2009 



Less clotting genes? 



2. Risk of bleed vs Warfarin 

• There will be risk of bleeding (no free lunch) 

• Risks vary with age and indication, but either 
equivalent (MB) or less than warfarin (ICH) 

• Bleeding outcome equivalent to warfarin 

• Despite we seem to known VKA dosing, 
monitoring and reversal and seem not to 
know NOAC dosing, monitoring and reversal 



When and What from lab? 
 
  

1. To identify mechanism of bleeding 

2. To detect overdose  
– Renal / Liver impairment / Elderly 

3. To determine the offset of activity 
– Pre-operative / thrombolysis for ischemic stroke 

4. To monitor adherence 
– To distinguish treatment failure from non-adherence 

 



In vitro: test tube  
Intrinsic / extrinsic PT/APTT/TT 



In vivo: blood vessels  
no pathways no clotting times  



Coagulation vs. Anti-coagulation 
Fibrinolysis vs. Anti-fibrinolysis 



Real time  
Thrombin Generation Assay  



Shows that same INR  
variable thrombin generation 



What can we monitor? 



Indirect monitor calibrated tests 
 

• Dabigatran 
– Hemoclot thrombin inhibitor assay 

• TAT 2 – 4 hours (non-batch) 
• HKS&H test charge HK$ 1,570 

• Rivaroxaban 
– Anti-FXa assay using rivaroxaban calibrators 

• TAT 2 – 4 hours (non-batch) 
• HKS&H test charge: HK$ 1,195 
 

 
 

 

 
• BUT no absolute safety e.g. neurosurgery 
• Other causes of prolongation (heparin contamination / DIC /  

afibrinogenemia)  

• may change with rescue use of PCC /PCC / FVIIa. 
 



Drug level guide to OT (30/200/400)  



Drug level guide to OT (30/200/400)  



Jungle version: use at own risk (1.2/1.5) 



3. How to guide ourselves 

• From the phase III mega-trials, treatment level 
between 30-200 and <30ng/ml probably safe 

• Timing of last dose, and coagulation tests are 
rough guides only. 

• Sought hematopathologist advice x test 
interpretations 

• Clot based assays are indirect estimates and 
repeat testing to<30ng/ml is best 

• Save blood first (2 vials of citrate to lab or in 
fridge) 



BLEED! 



Antidotes 

• Humanized monoclonal Ab fragment Fab vs 
dabigatran,(aDabi-Fab) monkey / rat tail bleed 

• Plasma derived and recombinant Xa (pd-Xa 
and r-Xa, r-Antidote PRT064445) lack catalytic 
and membrane binding domains. Rabbit 
laceration model, also ok x heparin / LMWH 

 



Extreme measures 

• Hemodialysis remove 55-65% DB after 1-4hr  

• Successful in urgent Heart Transplant case  
(Wanek et al Ann Pharmacotherapy 2012 46:e21) 

• Oral activated charcoal within 2 hrs adsorb 
99% DB. Please consider use within 4hrs 

• Successful in 57 yr-old 11.25g DB (970ng/ml)  
Woo et al J Med Toxicol 2013 9:192-5. 

 



Specific factor deficiency = hemophilia 



Reversal strategies 

Give factor to overcome factor inhibition 
Factor derivatives: Fresh frozen plasma FFP, prothrombin complex 
concentrates (PCC / impure FIX) activated prothrombin complex 
concentrates (aPCC), recombinant activated factor VII (rFVIIa) 
 
Survey : 221 US surgeons 73% will try to reverse dabigatran in ICH  
Choice of agents PCC 61%, FFP 53%, rFVIIa 24%, HD 24%, Plt 7%.  







Prothrombin complex 
concentrates PCC 

  
 

Licensed x hemophilia B prophylaxis and 
treatment & Factor II VII IX X deficiency  
Warfarin reversal (plus Vit K) 
  
Prefer over FFP (ACCP 2012, FDA approved)  
1. 80% correction in one hr.,  
2. Improved survival for early use vs FFP  
3. Less volume TRALI infection 

hypersensitivity 
4. 500 unit in 20ml vs. (FFP 220ml has 220 

units) No thawing or cross match 
 
 
 



 
 
  

Plasma products: limited supply 

Hong Kong 

Malaysia 

New Zealand 

Singapore 

India 

Pakistan 

China 

Indonesia 

Philippines Thailand 

Taiwan 

CSL Bioplasma Overview 

1990 Plasma 

fractionation for 

Hong Kong, 

Singapore and 

Malaysia 

 



 
 
  

Cohn Fractionation Process 

Fraction III Paste 

Plasma 

Cryoprecipitate Cryosupernatant 

Factor VIII 

(fibrinogen vWF) 
Supernatant I 

8% Ethanol 

Fraction I Paste 

Waste Factor IX (2,7,10) 

Antithrombin III 

Fraction II+III Paste Supernatant II+III 

20% Ethanol 

20% Ethanol 

Albumin Supernatant II+III W Fraction II+III W 

Supernatant III 

Waste Immunoglobulins 

16% Ethanol 



 
 
  

Population 

Donor screening 

Donor testing 

NAT Testing 

Plasma pooling 

Viral removal/inactivation 

Patient 

R
e

la
ti

ve
 r

is
k 

High 

Low 

Donors - Pooling - Fractionation - Packaging - Distribution - Patient 
Manufacturing process 

Plasma products: viral safety 



Thalassaemia Hemophilia Care Summit 2010 2012  

 



Factor first is official 
HA A&E policy as of 

4 June 2010  



NDH 1/6 AHNH 

PWH 

QMH 3/6 RH 

YCH 

PMH 11/5 

QEH 26/4 

TKOH 7/5 

CMC 12/5 

TMH 5/5 

POH 5/5 

KWH 12/5 

St. John 21/5 

UCH 6/5  

PYNEH 3/5 

No pain, no gain 



Many thanks for 

A and E support 





  2010 2011 2012 2013 to date 

PTX 80% 63% 56% 46% 

MonoFIX 20% 37% 44% 54% 

This data based on the quantities released to HA hospitals from HKRCBTS. 

Quest for pure product may 
become a problem  



For NOAC reversal PCC (50U/kg, 7 vials) higher 
than  VKA reversal (20U/kg) but lower than 
severe hemophilia bleed (100U/kg) 
1.8% thrombosis (hi dose and liver ds, never 
seen in Chinese hemophilia B) 
4-factor PCC Beriplex (Europe Canada)  
3-factor PCC Prothrombinex (USA HK HA $500)  
DO NOT USE MONOFIX OR MONONINE (pd or 
recombinant Factor IX only) 
Need supplement FFP or rFVII 15-30 for 3-F? 
Latest studies no difference between the two 
 

PCC for NOAC reversal 



Activated aPCC or 
Factor Eight Inhibitor 

Bypass Activity 
Licensed indication for hemophilia with inhibitors 
(50-100 U/kg q12) $7980 per vial  
Same as PCC but with activated factors (esp FVII) 
during freeze dry process 
For NOAC reversal FEIBA 30-50 U/kg  (3.5 vials) 
Dosage is half that of hemophilia 
Reported success vs. Dabigatran in cardiac ablation 
with FEIBA q8h  
Thrombosis 4-8 per 105 doses 80% with thrombotic 
factors 
Usage change the coagulation prolife 
May need repeat depend on clinical scenario 
(Dager et al Crit Care Med 2013 41:e42-6) 

 



Recombinant 
activated factor VII 

Novoseven 

Licensed indication for hemophilia with 
inhibitor and for FVII deficiency 
Off labeled Used x ICH, peripartum 
hemorrhage, liver transplant and trauma 
Also in severe thrombocytopenia and Plt 
function disorders 
One vial 1mg (90ug /kg, 6 vials) $9900 
rVIIa reported ineffective in Dabigatran epidural  
rFVII poorly effective In some animal models  
 
(Trummees et al Spine 201214:E863-5.) 
(Zhou  et al, Stroke 2011;42: 3594-9, experimental ICH, Godier et al, 
Anesthesiology 2012;  

 







4. Use of reversal agents 

• Dabigatran: FEIBA 30-80/kg preferred  

• Rivaroxaban: 4-PCC 25-50/kg preferred   

• 50U/kg use intraoperative postoperative at lower dose. 

• If ICH IOH then PCC or FEIBA q8hr 

• If <30ng/ml not needed 

• Case reports are biased  

• In vitro studies / animal models / volunteer in vivo 
volunteers all non-realistic and end points are arbitiary  

• there will never be clinical RCT data 

 



Conclusions 

1. Less ICH than VKA. Not more complex in 
terms of dosing, monitoring and reversal 

2. Rational dosing less iatrogenic bleeding 

3. Laboratory monitoring available (not 
everywhere, in doubt call 
hematopathologist) 

4. Reversing agents available (not everywhere, 
in doubt call hematologist) 



Where to find me 


