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Warfarin

• 75 years after it was introduced it is still the mainstay of oral 
anticoagulant treatment. >2 million North Americans( ½  >75 years old) 
take it.

• Inhibits Vit K-dependent coagulation factor synthesis( II,VII, XI, X, 
proteins C&S), and can therefore sometimes exert a procoagulant
response.

• Survey reported 2.5 bleeding related emergency department (ED) visits 
for every 1,000 outpatient warfarin prescriptions. In addition, warfarin 
is the single leading cause of an ED visit - 15% of all U.S. ED visits for an 
ADE. (Arch Intern Med. 2010;170:1926–1933)
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Coagulation Cascade

• In the body, when there is an injury and bleeding occurs, the clotting 
process called hemostasis begins. 

• Coagulation cascade, in which coagulation or "clotting" factors are 
activated one after another and result in the formation of a clot. 

• Coagulation factors - Too little can lead to excessive bleeding; too much 
may lead to excessive clotting.
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https://labtestsonline.org/glossary/hemostasis
https://labtestsonline.org/tests/coagulation-cascade


Pharmacokinetics/Dynamics of Warfarin

• The S-isomer (primarily metabolized by cytochrome P450 2C9), is five 
times more potent the R-isomer (primarily metabolized by cytochrome 
P450 1A2 and P450 3A4.) – watch out for drug interactions. 

• It is highly protein bound (> 98%), primarily to albumin. Only the free 
drug is pharmacologically active. Watch out for elderly and 
malnourished pts (nursing homes and long term care facilities).

• Dialysis pts - Post-HD INR levels were significantly decreased compared 
with pre-HD levels (P < 0.01). A negative correlation between INR 
changes and changes in warfarin concentration or changes in serum 
albumin levels during HD.  (J Cardiovasc Pharmacol. 2012;60:502-7)

4



Importance of the INR

• Inappropriate management can lead to subtherapeutic or 
supratherapeutic INR values, increasing the risk of acute or recurrent 
thromboembolic episodes or bleeding episodes.

• The initial increase in the INR (the anticoagulant effect) is primarily a 
response to decreased levels of circulating factor VII( half-life is 6 hrs.) It 
takes 5 days to achieve its antithrombotic effect. This is because 
prothrombin (activated factor II) has a long elimination half-life (60 
hours). 

• The theoretical risk of creating a hypercoagulable state as protein C 
levels fall, but this has not been substantiated except in patients with 
known protein C deficiency or another hypercoagulable condition – ??? 
BRIDGING or INR= or <1.5.
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Time In The Therapeutic Range (TTR)

• In general practice in the United States, the reported TTR has varied 
from ∼25% to 65% across physician specialties, geographical regions 
and population groups, with an average of approximately 50% to 55%, 
even in the current era. KP is around 65% to 70%.

• In one study a TTR below 58% was associated with lack of clinical 
benefit for oral anticoagulation versus antiplatelet agent in patients 
with atrial fibrillation. (Simon Mantha, Adam Rose and Stephan Moll, Blood 2013 122:2385)

• The TTR valve can be used to evaluate the performance of each 
individual clinical pharmacist of AC clinic. Too low = problem.( get 
fired?) 
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INR Tracker 

• An INR Level of 1.5 is VERY LOW and is much lower than your therapeutic 
INR range of 2-3. This means your blood is considered "dangerously thick"

Blood Clot Symptoms :

• Sudden weakness in any limb, New numbness or tingling anywhere
• Visual changes
• Sudden onset of slurred speech or inability to speak
• Dizziness, faintness, loss of balance (lack of coordination)
• New pain, swelling, redness, or heat in your body part(s)
• New shortness of breath or chest pain
• Sudden, intense, severe headache
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Your INR being out of its target range

•Diet - Any major changes (fasting, weight watchers) ?

•Drugs - Any new medicines, discontinued medicines since        
last INR check?

•Dose - Confirm current Warfarin dose, any missed doses?

•Disease - Any recent illness, fever, N/V/D, significant pain or 
stress?
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INR goals for Asians?

• A 67 YOM with a h/o a fib on warfarin since 2013( INR goal 2-3). Left 
eye stroke per ophthalmologist in 2017. His average INR reading was 
around 1.5.

• A 76 YOM h/o a fib, bph, hyperlipidemia. Strokes x 3 (4/8/2014, 
5/27/2010, 9/5/2010). INR<2 x 6 months( < 1.6 x 3). 

• Asian won’t clot easily? Two cases in China – Hwa Dong Hospital in 
Sichuan. They follow the chest guidelines now. 

• Some Asian populations, for whom slightly lower target ranges are 
warranted, respectively. (Management,  TTR - An Overly Simplified Conundrum 2017 
080302, James Reiffell, MD)

• Most of the Asian studies were retrospective or small-scale, and major 
bleeding was ill-defined. Furthermore, the time in therapeutic range 
(TTR) was not provided. (Circulation Journal Vol.77, September 2013)
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Optimal INR for Asians and Japanese

• An INR of 1.6–1.99 might not be protective against stroke, a finding 
drawn from the 3 RCTs. Until an RCT (randomized controlled trials) 
comparing target INRs of 1.6–1.99, 2.0– 2.59, and 2.6–3.0 is available, 
we will never know the optimal range of INR in Asians and Japanese.
(Kang-Ling Wang, MD; Chern-En Chiang, MD, PhD, Circulation Journal Vol.77, September 2013)

• Use Chest Guidelines. Document any bleeding episodes while in 
therapeutic ranges ,then set a Patient specific parameter with the MD’s 
consent. Asian American=6.5% of the U.S. population. 

• I’ve done more than one thousand AC cases. Use lower doses but with 
the same INR goals for Asians. I am currently following up with two 
Taiwanese Americans who are on Warfarin (A fib & AVR)
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The use of warfarin in Taiwan

• Warfarin - Narrow therapeutic index & numerous drug interactions. The 
single leading cause of an ED visit - 15% of all U.S. ED visits for an ADE. 

1. In HD patients, rivaroxaban and dabigatran were associated with 
an increased major bleeding risk (RR 1.45-1.76) (Nephrol Dial 

Transplant. 2018 Mar 2. doi: 10.1093)

2. Mechanical heart valve patients

3. For those who fail DOACS

4. INR GOALS : target at 2.5 when 2-3; at 3 when 2.5-3.5.
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Direct Oral Anticoagulants( DOACs or NOACS)

• Dabigatran, Rivaroxaban, Apixaban, Edoxaban, and Betrixban. For 
stroke prevention in nonvalvular atrial fibrillation (SPAF), acute 
treatment and secondary prevention of venous thromboembolism 
(VTE), PE, DVT.

• The direct oral anticoagulants (DOACs) have surpassed vitamin K 
antagonists (VKAs) as the most commonly prescribed 
anticoagulants, representing approximately 70% of the 
prescriptions for patients new to DOACs, which include the direct 
thrombin inhibitor dabigatran and the factor Xa inhibitors 
(apixaban, edoxaban, betrixaban, rivaroxaban). 99% in Taiwan?
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A new DOAC case

• S:
A 67 YOM retired pharmacist with a h/o A fib, HTN, hyperlipidemia. He had been
taking warfarin since his ischemic stroke 6 years ago. He has lost 25% of his vision
on his right eye a few months ago. “It’s a stroke” his ophthalmologist states. His
Neuro has decided to d/c his warfarin and started him on Apixaban 5mg QD two
weeks ago. The dose was decreased to 2.5mg qd for his SCr of 1.68.( GFR=45)

• O:
“ My INRs are always around 1.5 and have never higher than 2.” he claims. 

• A:
Recurrent stroke – 1)subtherapeutic INRs while on warfarin, 2) is this the right 
dose of apixaban? 

• P:
QD vs. BID( dabigatran and apixaban vs. rivaroxaban and betrixaban)
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Do you monitor DOACs?

• VA San Diego Anticoagulation Clinic 

− Provider order baseline labs (CBC+plts, Scr, LFTs if no results  in past 
3 months). 

− Consult is evaluated by pharmacist. (approve vs. disapprove). 
− 1st appointment face to face in 2-4 wks, 
− 2nd appt. 3 mos by phone, 
− 3rd appt. 6 mos F-F, d/c pt after 12 mos.

• Kaiser Permanente – follow up by phone only but does not d/c pts.

• How much man power do you have? Are you collecting data?

• A red flag – if patient is not refilling the DOAC medication as expected. 
The t1/2s are short on the DOACS; the missing doses can be a problem.

14



Clinical Monitoring of DOACs

• No need for a routine monitoring – problem when encountering 
trauma, urgent surgery, or acute bleed.

• Renal dysfunction – monitor at least once Q 6 months.

• Hepatic function Q 6-12 months (except dabigatran) with or at risk for 
hepatic dysfunction.

• Non-adherence will have an undesirable outcome. SHORT HALF-LIFE.

• Fewer Dis - Watch out for P-glycoprotein inducers/inhibitors and several 
are metabolized by CYP450 enzymes. READ package insert closely.

• The elderly and obese or underweight are at increased risk. 
(Clinical Monitoring of DOACS, Mar 21, 2017, D. Dixon, American College of Cardiology)
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Bleeding

• The most serious adverse effect of both hospitalized and 
ambulatory patients.

• Gastrointestinal (GI) hemorrhage (27%) followed by epistaxis 
(15%). Almost 50% of patients presenting to the ED with an OAC-
related ADEs are hospitalized. 
(http://patientsafety.pa.gov/ADVISORIES/documents/201506_54.pdf. Accessed May 18, 2018)

• Patients hospitalized for major bleeding within 12 months of 
hospitalization compared with patients who did not experience 
major bleeding ($63,866 vs $37,916). (J Med Econ.2017;20(12):1271–1223)

• GIB - HIGHER than warfarin.. 

• ICH & fatal bleeding  - LOWER than warfarin.
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Antidotes of DOACS

• Treatment of bleeding/ urgent surgery or invasive procedure.

• Two 2.5 g vials of idarucizumab (Praxbind), an antidote for Dabigatran,  
is $3482.50 - the wholesale cost.

• Coagulation factor Xa (recombinant), andexanet alfa; Andexxa - reversal 
of the anticoagulant effect of the direct factor Xa inhibitors 
apixaban (Eliquis) and rivaroxaban (Xarelto). 

• Treatment with the high dose would cost $49,500 for the drug alone. 
The low-dose regimen would cost half as much. The recommended 
dosage is based on the factor Xa inhibitor taken, its dose, and the time 
since the last factor Xa inhibitor dose. (The Medical Letter 1549, June 18, 2018)
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Bridging DOACS

• No bridging (think of DOACS as the oral equivalent of low-molecular-
weight heparin)

• They should be taken off the blood thinner temporarily for the high-risk 
procedure and then restarted after the risk of bleeding is over. There 
are differences among products.

• Continue antiplatelets and anticoagulants for intermediate procedure –
to low-risk interventional spine procedures discuss with surgeons 1st. 
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Perioperative Management of 
Direct Oral Anticoagulants (DOACs)

• Major bleeding as defined by the International Society on 
Thrombosis and Haemostasis for surgical studies is bleeding that is 
fatal or in a critical organ; extra surgical site bleeding with a 
decrease in hemoglobin of ≥ 2 g/dL or requiring transfusion of ≥ 2 
units of blood.

• Increased bleeding risk procedures are considered as having 2%–
4% two-day risk of major bleeding while low-risk procedures have 
0%–2% bleeding risk.  (Circulation. 2011;123:2736–2747) 
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Perioperative Management- dabigatran 

• An interval of 24–96 hours between the last dose of dabigatran and the 
planned surgery or an invasive procedure was sufficient for the vast 
majority of patients. 

• In high bleeding risk procedures or surgeries, dabigatran is 
recommended to be discontinued 48–72 hours prior in normal renal 
function and mild renal function (CrCl > 50 mL/minute). 

• In moderate renal impairment (CrCl of 30–49 mL/minute), discontinue 
72–96 hours before high-risk endoscopic procedure. 

• If severe renal impairment (CrCl < 29 mL/minute), discontinue 96–144 
hours before endoscopy. Watch out for major surgeries, spinal 
puncture, or procedures that involve placement of a spinal or epidural 
catheter or port, in whom complete hemostasis may be required.
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The father of fiber optic 
communications

Dr. Charles Kuen Kao

• A Nobel Prize winner 2009

• It’s not the invention of 
something that is important. 
It’s how we can utilize that, 
then, to improve life that is 
important. 

• When information is infinite, 
individual pieces of 
information are worth 
nothing.- Surfing the Web is 
time-consuming. 

22


