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Learning Objectives

* Discuss the prevalence and types of adverse drug events
related to oral anticoagulants.

* Review the drug classifications of oral anticoagulants.

 Compare characteristics of oral vitamin K antagonists and
direct acting oral anticoagulants.

* |dentify pathophysiological states for utilization of oral
anticoagulation therapy.

* Review barriers to proper oral anticoagulant use.

* List steps clinicians can take to reduce the risk of adverse drug
events from oral anticoagulants.
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Acronyms and Abbreviations

Acronym/Abbreviation Full Term

AFib
ADE
CBC
DOAC
DVT
ED
FFP
Gl
INR
PCC
PE
PST
PT
SDM
SNF
VTE

2020 U.S. Food & Drug Administration

atrial fibrillation

adverse drug event

complete blood count

direct acting oral anticoagulant
deep vein thrombosis
emergency department

fresh frozen plasma
gastrointestinal

international normalized ratio
prothrombin complex concentrate
pulmonary embolism

patient self-testing
prothrombin time

shared decision-making

skilled nursing facility

venous thromboembolism



Background
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Why the Focus on Oral Anticoagulants?

* High prevalence of oral anticoagulants prescribed (warfarin,
dabigatran, rivaroxaban, edoxaban, apixaban, betrixaban).

* Despite efficacious therapies for stroke prevention in patients with
AFib, less than 60% of AFib patients at high-risk for stroke are
treated with oral anticoagulants.

* High potential for harm, such as gastrointestinal hemorrhage or
stroke, with improper use.

 Misconceptions over proper use and burdens associated with their
use.

* High number of emergency department (ED) visits from
anticoagulant adverse drug events (ADEs).

https://health.gov/hcq/pdfs/ade-action-plan-508c.pdf
https://www.ncbi.nlm.nih.gov/pubmed/20609686

2020 U.S. Food & Drug Administration


https://health.gov/hcq/pdfs/ade-action-plan-508c.pdf
https://www.ncbi.nlm.nih.gov/pubmed/20609686

What Is an Adverse Drug Event (ADE)?

An injury resulting from medical
intervention related to a drug.

This includes:
* Medication errors,

* Adverse drug reactions including
drug therapeutic failure,

* Allergic reactions, and
* Overdoses.

https://health.gov/hcg/ade.asp
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https://health.gov/hcq/ade.asp

Outpatient Adverse Drug Event Results
2013-2014

350,000 hospital admissions

1.3 million ED visits [«

@ 3 - 5 million office visits

Shehab N, et al. U.S. emergency department visits for outpatient adverse drug events 2013-2014. 2016 Nov;316(20):2115-2125
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ED Visits for ADEs by Medication Class

18% of ED visits for ADEs from
Anticoagulants

* 15% from warfarin

» 3% from other anticoagulants

m Antibiotics

m Analgesics

B Antiplatelet

W Anticoagulant

m Diabetic agents

m Cardiovascular agents

m Other classes

Shehab N, et al. US emergency department visits for outpatient adverse drug events 2013-2014. 2016 Nov;316(20):2115-2125.
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ADE ED Visits in Adults > 65 years, 2013-2014

National Estimate (%)
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Shehab N, et al. US emergency department visits for outpatient adverse drug events 2013-2014. 2016 Nov;316(20):2115-2125.
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What Is the Most Common ADE Due to an
Anticoagulant in the ED?

US Emergency Department (ED) Visits for Adverse Drug Events (ADEs)
From Select Drug Classes by Adverse Event Manifestation, 2013-2014

Please Note: The case counts below are only for anticoagulants.

Adverse Event Manifestation National Estimate, % (95% Cl)

Hemorrhage 5101 79.4 (75.2-83.6)
Central nervous system? 262 2.8 (1.4-4.2)
Pulmonary 149 2.3 (1.7-3.0)
Gastrointestinal 1577 27.0(21.0-32.9)
Genitourinary 547 9.5 (6.6-12.4)
Epistaxis 815 15.0 (11.7-18.3)
Skin, wound, or other minor 1418 18.8 (13.2-24.4)
Other hemorrhage types 333 4.1 (2.5-5.6)

Shehab N, et al. US emergency department visits for outpatient adverse drug events 2013-2014. 2016 Nov;316(20):2115-2125.

2020 U.S. Food & Drug Administration



Drug Classifications of Oral Anticoagulants:
DOACs and Vitamin K Antagonists
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Direct Acting Oral Anticoagulants (DOACs) and
Vitamin K Antagonists

antagonists

Vitamin K

RN
Vitamin K
antagonists @ ( e ) @

Factor Xa inhibitors:
K Apixaban

KM Betrixaban

K Edoxaban
MRivaroxaban

—C) G

Vitamin K

antagonists

\» Direct thrombin
2 m inhibitor:
« Dabigatran
| fibrin

clot

Direct Thrombin Inhibitor

Dabigatran

Factor Xa Inhibitors

Apixaban
Betrixaban
Edoxaban
Rivaroxaban

Factors Il, VII, IX, and X
Inhibitors

Vitamin K antagonists -
Warfarin

John N. Makaryus, Jonathan L. Halperin & Joe F. Lau, Oral anticoagulants in the management of venous thromboembolism, Nature Reviews

Cardiology Volume 10
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https://www.nature.com/articles/nrcardio.2013.73#auth-1
https://www.nature.com/articles/nrcardio.2013.73#auth-2
https://www.nature.com/articles/nrcardio.2013.73#auth-3

The “Ideal” Oral Anticoagulant

* Once daily dosing

* Minimal monitoring
required

e Reversal agent available
 Wide therapeutic index
* Low cost

 Easy dose adjustments
for renal function and
age
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Indications for Oral Anticoagulation

* Treatment of existing thrombosis
— Acute venous thromboembolism (VTE)

* Primary prevention of thrombosis
— Patients with atrial fibrillation (AFib) with an increased risk of stroke
— Patients with mechanical heart valves
— Extended VTE prophylaxis following major orthopedic surgeries

 Secondary prevention of thrombosis

— Patients with a history of VTE for which benefits of treatment outweigh
risks

— Patients with AFib and a history of cardioembolic stroke
e Reduction in the risk of death, recurrent myocardial infarction, and
thromboembolic events such as stroke or systemic embolization
after myocardial infarction

* Reduction in risk of major cardiovascular events in patients with
coronary artery disease (CAD) or peripheral artery disease (PAD)
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VA and NIH Recommendations

The Department of Veterans
Affairs (VA) and the National
Institutes of Health (NIH),
among other institutions and
professional organizations
provide clinicians with
recommendations for baseline
and on-going laboratory
testing, whenever a patient is
started on an oral
anticoagulant.
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Clinical Lab Recommendations Prior to and
During Oral Anticoagulant Therapy

Warfarin_____|DOAGs

 CBC (complete blood count) « CBC

* PT (prothrombin time) e Serum creatinine

* INR (international normalized * Liver function tests (if history or
ratio) risk of hepatic insufficiency)

NOTE: Initial INR should not be

performed using patient self-testing
(PST) devices.

2020 U.S. Food & Drug Administration



CHA2DS2-VASc
CHAZDS2: || e Stroke

Congestive Heart Failure (CHF) 1 VASc Score Rate (% / year)
or Left ventricular ejection

Unadjusted

fraction (LVEF) < 40% ° 0.2
Hypertension 1 1 0.6
Age > 75 years 2 2 2.2
Diabetes 1 3 3.2
Stroke/Transient ischemic 2 4 4.8
attack (TIA)/ 5 7.2
Thromboembolism 6 0
Vascular disease 1 . s
Age 65-74 years 1 . 08
Female 1 5 s

Friberg L, Rosenqvist M, Lip GY. Evaluation of risk stratification schemes for ischaemic stroke and bleeding in 182 678 patients with atrial
fibrillation: the Swedish Atrial Fibrillation cohort study. Eur Heart J 2012; 33:1500
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HAS-BLED

H Hypertension (> 16omm Hg systolic) 1

A Abnormal Liver or Renal Function 10r2
( one point for each)

S Stroke (previous history) 1
B Bleeding (history of predisposition) 1
L Labile INR (time in therapeutic range < 60%) 1
E Elderly (age > 65 years) 1
D Drugs or Alcohol (1 point for each) 1 0r2

(one point for antiplatelet or nonsteroidal anti-
inflammatory drugs and one point for alcohol excess)

Maximum Score: 9

https://www.acc.org/latest-in-cardiology/articles/2014/07/18/11/38/which-risk-score-best-predicts-bleeding-with-warfarin-in-atrial-
fibrillation
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https://www.acc.org/latest-in-cardiology/articles/2014/07/18/11/38/which-risk-score-best-predicts-bleeding-with-warfarin-in-atrial-fibrillation

HEMORR,HAGES

H Hepatic or Renal Disease 1
E Ethanol Abuse 1
M Malignancy 1
O Older Age 1
R Reduced Platelet Count or Function 1
R Rebleeding Risk 2
H Hypertension 1
A Anemia 1
G Genetic Factors 1
E Excessive Fall Risk 1
S Stroke 1

Maximum Score: 12
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Case Study

Using the HAS-BLED bleeding risk assessment,
which of the following factors may increase JR’s
risk of a bleeding event?

JR is a 62-year-old man with a history of
hypertension, type 2 diabetes, arthritis,
alcoholism, and previously had a
gastrointestinal (Gl) bleed.

His current medications include:
e 200 mg ibuprofen as needed,
* 81 mg aspirin daily,

e 20 mg lisinopril daily, and

* 500 mg metformin twice daily.

2020 U.S. Food & Drug Administration



Case Study

JR is a 62-year-old man with a history of hypertension, type 2 diabetes,
arthritis, alcoholism, and previously had a gastrointestinal (Gl) bleed. His
current medications include 200 mg ibuprofen as needed, 81 mg aspirin
daily, 20 mg lisinopril daily, and 500 mg metformin twice daily.

Which of these factors increases JR’s risk of a bleeding event?

H Hepatic or Renal Disease 1
E Ethanol Abuse 1
M Malignancy 1
@) Older Age 1
R Reduced Platelet Count or Function 1
R Rebleeding Risk 2
H Hypertension 1
A Anemia 1
G Genetic Factors 1
E Excessive Fall Risk 1
S Stroke 1

Maximum Score: 12
2020 U.S. Food & Drug Administration



Warfarin

 Narrow therapeutic Index

MARCH 2019
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e Complicated regimens

31
— Patients often have to utilize

calendars and other aids for
proper administration
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Warfarin Dosing and INR

 Measure baseline INR prior to starting therapy.

* Initial dose of warfarin is usually between 2 to 5 mg once daily
and maintenance doses range from 2 to 10 mg once daily.

* Consider smaller starting doses for high risk patients (elderly,
low body weight, abnormal liver function or at a high bleeding

risk).

https://www.mayoclinic.org/tests-procedures/prothrombin-time/about/pac-20384661

https://docplayer.net/15751184-Safe-management-of-anticoagulants-in-wa-hospitals.html

Reference: Warfarin sodium package insert. https://medlibrary.org/lib/rx/meds/warfarin-sodium-13/
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https://www.mayoclinic.org/tests-procedures/prothrombin-time/about/pac-20384661
https://docplayer.net/15751184-Safe-management-of-anticoagulants-in-wa-hospitals.html
https://medlibrary.org/lib/rx/meds/warfarin-sodium-13/

Warfarin Monitoring Parameters

* International Normalized Ratio (INR)
* Goal range is dependent on rationale for utilization
e Recommended guidelines for monitoring

— 4 weeks

— Shorter intervals if INR is out of target range, or significant INR
fluctuations expected

— CHEST Guidelines suggest longer intervals of up to 12 weeks may be
considered in patients with consistently stable INRs
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Long-Term Warfarin Therapy

Some patients on long-term warfarin therapy experience
unexpected fluctuations in dose-response due to:

 Changesin diet,

* Concurrent medication changes,
 Poor compliance,

e Alcohol consumption, or

* New or worsening disease states.
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Patient Self-Testing (PST)

* INR test meter is a portable, battery-operated device, used to
monitor patient response to warfarin

* Convenient alternative to in-clinic testing

* Asrevealed by The Home INR Study (THINRS), event rates for
patient self-testing (PST) were not significantly different from
those for in-clinic high-quality anticoagulation management,
and a cumulative gain in quality of life was observed for
patients using PST.

https://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/InVitroDiagnostics/WarfarinINRTestMeters/default.htm
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https://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/InVitroDiagnostics/WarfarinINRTestMeters/default.htm

Warfarin INR Interactions

Dietary interactions Disease state interactions Drug interactions

Lourenco R. Enteral feeding: drug/nutrient interaction. Clin Nutr. 2001;20:187-93.

Penrod LE, Allen JB, Cabacungan LR. Warfarin resistance and enteral feedings: 2 case reports and a supporting in vitro study. Arch Phys Med Rehab.
2011;82:1270-3.

Dickerson RN, Garmon WM, Kuhl DA, Minard G, Brown RO. Vitamin K-independent warfarin resistance after concurrent administration of warfarin and
continuous enteral nutrition. Pharmacotherapy. 2008;28:308-13.
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Warfarin INR Interactions

b Dietary interactions include:
il e Vitamin K
— High concentration in green leafy
vegetables

e Alcohol

— Increase INR in short term and
decrease in long term

* Enteral tube feeding

Lourenco R. Enteral feeding: drug/nutrient interaction. Clin Nutr. 2001;20:187-93.

Penrod LE, Allen JB, Cabacungan LR. Warfarin resistance and enteral feedings: 2 case reports and a supporting in vitro study. Arch Phys Med Rehab.
2011;82:1270-3.

Dickerson RN, Garmon WM, Kuhl DA, Minard G, Brown RO. Vitamin K-independent warfarin resistance after concurrent administration of warfarin and
continuous enteral nutrition. Pharmacotherapy. 2008;28:308-13.
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Warfarin INR Interactions

Disease state interactions include:
* Hypo/hyperthyroidism
* Liver dysfunction

Lourenco R. Enteral feeding: drug/nutrient interaction. Clin Nutr. 2001;20:187-93.

Penrod LE, Allen JB, Cabacungan LR. Warfarin resistance and enteral feedings: 2 case reports and a supporting in vitro study. Arch Phys Med Rehab.
2011;82:1270-3.

Dickerson RN, Garmon WM, Kuhl DA, Minard G, Brown RO. Vitamin K-independent warfarin resistance after concurrent administration of warfarin and
continuous enteral nutrition. Pharmacotherapy. 2008;28:308-13.
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Warfarin INR Interactions

Drug interactions include:
* Acetaminophen
* Amiodarone

* Antimicrobials
— Azole antifungals
— Sulfamethoxazole/trimethoprim

* Herbals
* Clopidogrel

Lourenco R. Enteral feeding: drug/nutrient interaction. Clin Nutr. 2001;20:187-93.

Penrod LE, Allen JB, Cabacungan LR. Warfarin resistance and enteral feedings: 2 case reports and a supporting in vitro study. Arch Phys Med Rehab.
2011;82:1270-3.

Dickerson RN, Garmon WM, Kuhl DA, Minard G, Brown RO. Vitamin K-independent warfarin resistance after concurrent administration of warfarin and
continuous enteral nutrition. Pharmacotherapy. 2008;28:308-13.
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Potentiation of Warfarin

The article, Oral Anticoagulant Therapy, published in the CHEST Journal, contains
a full table of drugs that may potentiate the action of warfarin. A PDF handout of
this table is available in the Resources section of the course launch page.

Analgesics,
Level of Anti- . Anti- Gl Drugs Herbal
Causation | infectives e G ER L] inflammatories, CNS Drugs and Food Supplements

Immunologics

Other Drugs

Highly Ciprofloxacin Amiodarone Phenylbutazone Alcohol (if Cimetidine Boldo- Anabolic
Probable Co-trimoxazole Clofibrate Piroxicam concomitant Fish oil fenugreek steroids
Erythromycin Diltiazem liver disease) Mango Quilinggao Zileuton
Fluconazole Citalopram Omeprazole
Sertraline
Probable Amoxicillin/ Aspirin Acetaminophen Disulfiram Grapefruit Danshen Fluorouracil
clavulanate Aspirin Chiloral Dong quai Tamoxifen
hydrate
Possible Amoxicillin Amiodarone- Celecoxib Felbamate Orlistat Danshen/ Acarbose
induced Methyl
toxicosis salicylate
Highly Cefamandole Bezafibrate Levamisole Fluoxetine Levonorgestrel
Improbable  Cefazolin Heparin Nabumetone Diazepam

Ageno, W., Gallus, A. S., Wittkowsky, A., Crowther, M., Hylek, E. M., & Palareti, G. (2012). Oral Anticoagulant Therapy Antithrombotic Therapy
and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. CHEST
Journal, 141(2), e445—e44S. doi: https://doi.org/10.1378/chest.11-2292
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Inhibition of Warfarin

The article, Oral Anticoagulant Therapy, published in the CHEST Journal, contains
a full table of drugs that may inhibit the action of warfarin. A PDF handout of this
table is available in the Resources section of the course launch page.

Analgesics,
Level of Anti- . Anti- Gl Drugs Herbal
Causation | infectives e G ER L] inflammatories, CNS Drugs and Food Supplements

Immunologics

Other Drugs

Highly Griseofulvin Cholestyramine Mesalamine Barbiturates  High vit. K Mercaptopuri
Probable content ne

foods

Avocados

(Ilg. amts)
Probable Dicloxacillin Bosentan Azathioprine Chlordiaze- Soy milk Ginseng Chelation

poxide Sucralfate Therapy
Multi-vitamins

Possible Terbinafine Telmisartan Sulfasalazine Seaweed Cyclosporine
Highly Cloxacillin Furosemide Propofol Green tea
Improbable

Ageno, W., Gallus, A. S., Wittkowsky, A., Crowther, M., Hylek, E. M., & Palareti, G. (2012). Oral Anticoagulant Therapy Antithrombotic Therapy
and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. CHEST
Journal, 141(2), e445—e44S. doi: https://doi.org/10.1378/chest.11-2292
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Warfarin Reversal Agent

Vitamin K

Indicated in patients treated with warfarin when reversal of the
anticoagulant effects is needed (e.g., due to life-threatening or
uncontrolled bleeding).

Intracerebral hemorrhage: Replace clotting factors within 90
minutes of emergency department arrival.

Refer to labels regarding vitamin K and prothrombin complex
concentrates (PCC).

PCC generally preferred to fresh frozen plasma to restore clotting
factors in patients requiring urgent warfarin reversal.

Professional societies have also published guidelines on
Management of Bleeding in Patients on Oral Anticoagulants.

2020 U.S. Food & Drug Administration



Supratherapeutic Warfarin Management

m Clinical Scenario | Management

Between No bleeding
4.5-10

> 10 No bleeding

Any Life threatening
bleeding or
urgently needed
surgery

Chest 2012; 141:e152S5-e184S

2020 U.S. Food & Drug Administration

Hold warfarin until INR in therapeutic range and
resume at lower dose

Do not administer vitamin K

Hold warfarin until INR in therapeutic range and
resume at lower dose

Consider 2.5 mg oral vitamin K

Hold warfarin

Vitamin K 5 to 10 mg slow IV infusion AND Four-
Factor prothrombin complex concentrate (PCC)



Knowledge Check

Match the correct drug-drug interaction and its effect. Refer to the
Potentiation and Inhibition of Warfarin tables.

a. Amiodarone — warfarin — inhibits
effect of warfarin

b. Phenytoin — warfarin — potentiates
effect of warfarin

c. Citalopram — warfarin — potentiates
effect of warfarin

d. Azole antifungals — warfarin —
inhibits effect of warfarin

2020 U.S. Food & Drug Administration



Knowledge Check

Match the correct drug-drug interaction and its effect. Refer to the
Potentiation and Inhibition of Warfarin tables.

a. Amiodarone — warfarin — inhibits
effect of warfarin

b. Phenytoin — warfarin — potentiates
effect of warfarin

c. Citalopram — warfarin — potentiates
effect of warfarin

d. Azole antifungals — warfarin —
inhibits effect of warfarin
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Contraindications to Warfarin

* Active bleeding
* Imminent hemorrhage

* Pregnancy (congenital malformations such as warfarin
embryopathy and fetotoxicity)

* High bleeding risk

— Bleeding risk assessments for AFib patients

* HAS-BLED (Superior performance for predicting risk of major bleed)
 HEMORR,HAGES
* ATRIA

2020 U.S. Food & Drug Administration



Knowledge Check

According to the CHEST guidelines, what is the recommended INR monitoring
frequency in patients receiving warfarin with consistently stable INRs?

4 weeks
6 weeks
8 weeks
Up to 12 weeks

© oo T o

At every doctor’s visit

2020 U.S. Food & Drug Administration



Knowledge Check

According to the CHEST guidelines, what is the recommended INR monitoring
frequency in patients receiving warfarin with consistently stable INRs?

4 weeks
6 weeks
8 weeks
Up to 12 weeks

© 20 T W

At every doctor’s visit
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DOACs and Approved Indications

Primary VTE Reduce Risk of

Primary VTE Secondary | Prophylaxis of | Major
Prophylaxis Non-Valvular Prevention | Adult Patients | Cardiovascular
. o . DVT/PE o 1 .
in Hip/Knee | Atrial A of Hospitalized Events in CAD and
Replacement | Fibrillation Recurrent for an Acute PAD patients (in
Surgery DVT/PE Medical lliness | combination with
aspirin use)
Apixaban X X X X
Betrixaban X
Dabigatran X (Hip) X X X
Edoxaban X X
Rivaroxaban X X X X X X

2020 U.S. Food & Drug Administration



Knowledge Check

True or False?

All of the DOACs are indicated for prophylaxis of stroke in patients with Afib.

a. True
b. False

2020 U.S. Food & Drug Administration



Knowledge Check

True or False?

All of the DOACs are indicated for prophylaxis of stroke in patients with Afib.

a) True
b) False
Primary VTE Reduce Risk of
Primary VTE Secondary | Prophylaxis of | Major
Prophylaxis Non-Valvular Prevention | Adult Patients | Cardiovascular
e . DVT/PE o 1: .
in Hip/Knee | Atrial Treatment of Hospitalized Events in CAD and
Replacement | Fibrillation Recurrent | for an Acute PAD patients (in
Surgery DVT/PE Medical lliness | combination with
aspirin use)

Apixaban X X X X

Betrixaban X

Dabigatran X (Hip) X X X

Edoxaban X X

Rivaroxaban X X X X X X

2020 U.S. Food & Drug Administration



DOAC Dosing for Stroke Prophylaxis in
Nonvalvular AFib

Dosing for Stroke Prophylaxis in

DOAC Dose Adjustment

Nonvalvular Atrial Fibrillation

Dabigatran 150 mg twice daily CrCl 15-30 mL/min: 75 mg twice daily
CrCl 30-50 mL/min with concomitant
P-gp inhibitors: 75 mg twice daily

Apixaban 5 mg twice daily Decrease to 2.5 mg twice daily if at least 2 of the following are
present:

age 2 80 years,
weight < 60 kg, or
serum creatinine > 1.5 mg/dL

Moderate to severe hepatic impairment: not recommended

Rivaroxaban 20 mg once daily CrCl 15-50 mL/min: 15 mg once daily with evening meal

with evening meal Moderate to severe hepatic impairment: not recommended

Edoxaban 60 mg once daily CrCl > 95 mL/min: not recommended
CrCl 15-50 mL/min: 30 mg once daily

Moderate to severe hepatic impairment: not recommended

Betrixaban Not indicated for Stroke Prophylaxis in Not indicated for Stroke Prophylaxis in Nonvalvular Atrial
Nonvalvular Atrial Fibrillation Fibrillation

2020 U.S. Food & Drug Administration



DOAC Dosing for VTE Treatment

Dabigatran

Apixaban

Rivaroxaban

Edoxaban

Betrixaban

150 mg twice daily
(prior bridging with parenteral
anticoagulation required for 5-10 days)

10 mg twice daily for 1 week,
then 5 mg twice daily

15 mg twice daily with evening meal for 3
weeks, then 20 mg once daily with evening
meal

60 mg once daily
(prior bridging with parenteral
anticoagulation required for 5-10 days)

Not indicated for VTE treatment

2020 U.S. Food & Drug Administration

CrCl £ 30 mL/min: not recommended

CrCl < 50 mL/min with concomitant P-gp
inhibitor: avoid use

CrCl < 15 mL/min: not studied

Moderate to severe hepatic impairment:
not recommended

CrCl < 30 mL/min: not recommended

Moderate to severe hepatic impairment:
not recommended

CrCl 15-50 mL/min or
weight <60 kg or
concomitant P-gp inhibitors: 30 mg once daily

Moderate to severe hepatic impairment:
not recommended

Not indicated for VTE treatment



DOAC Dosing for VTE Prophylaxis Following Knee
or Hip Replacement Surgery

DOAC Dosing for VTE Prophylaxis After Hip or Knee Dose Adjustment
Replacement

Dabigatran 110 mg within 1-4 hours after surgery, then 220 mg once daily  Dialysis or CrCl £ 15 mL/min: not
for 28-35 days for hip replacement surgery recommended

If not started on the first day, then treatment can be started at
220 mg once daily for hip replacement surgery

Apixaban 2.5 mg twice daily within 12-24 hours after surgery Moderate to severe hepatic

L impairment: not recommended
For knee replacement, the recommended duration is 12 days

For hip replacement, the recommended duration is 35 days

Rivaroxaban 10 mg once daily within 6-10 hours after surgery CrCl £30 mL/min: not

o recommended
For knee replacement, the recommended duration is 12 days

Moderate to severe hepatic

For hip replacement, the recommended duration is 35 days impairment: not recommended

Edoxaban Not indicated for VTE Prophylaxis after hip or knee Not indicated for VTE Prophylaxis
replacement after hip or knee replacement

Betrixaban Not indicated for VTE Prophylaxis after hip or knee Not indicated for VTE Prophylaxis
replacement after hip or knee replacement

2020 U.S. Food & Drug Administration



DOAC Safety Considerations and Interaction

Examples

2020 U.S. Food & Drug Administration

Dietary interactions to consider:

Dabigatran capsules must be
swallowed whole and not
opened due to the risk of
increased absorption.

Rivaroxaban (15 and 20 mg)
should be taken with food for
adequate absorption.



DOAC Safety Considerations and Interaction

Examples

2020 U.S. Food & Drug Administration

Disease state interactions
include:

Renal function

— Renal elimination differs among
DOACs

From more to less renal

elimination: dabigatran >

edoxaban > rivaroxaban >

apixaban



DOAC Safety Considerations and Interaction

Examples

2020 U.S. Food & Drug Administration

Drug interactions:

e Pharmacokinetic interactions

occur when one drug alters
the absorption, distribution,
metabolism or excretion of the
other drug.

* Pharmacodynamic

interactions occur between
drugs with similar or opposite
pharmacological effects.

Please refer to full prescribing
information before prescribing.



DOAC Reversal

 DOAGC s have relatively short half-lives. Major bleeding that occurs in
patients taking DOACs is often able to be managed by temporarily
discontinuing the anticoagulant and providing supportive measures
(compression, surgical repair, fluid and/or blood replacement).

* Rates of severe and fatal bleeding associated with DOACs in the
pivotal registry trials was low in the absence of reversal agents.

* High quality data on the impact of reversal agents on clinical
outcomes in DOAC associated bleeding are lacking. There is no
randomized trial evidence demonstrating that the administration of
reversal agents improves outcomes.

https://www.nejm.org/doi/full/10.1056/NEJM0a1502000
Praxbind (idarucizumab) [package insert]. Ridgefield, CT: Boehringer Ingelheim;2015
https://www.tctmd.com/news/andexanet-alfa-first-reversal-agent-factor-xa-inhibitors-finally-gains-fda-approval

Refs: AC Forum 2019 guidance, ACC 2017 guidance
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DOAC Reversal

* Reversing anticoagulation places patients at their baseline
elevated risk of thromboembolism. Consider restarting
anticoagulation as soon as medically appropriate.

* Use of reversal agent should only be considered if the bleed
is life threatening, in a critical organ, or is not controlled with
supportive measures. There should be reasonable certainty
that therapeutic anticoagulant levels are present.

https://www.nejm.org/doi/full/10.1056/NEJM0a1502000
Praxbind (idarucizumab) [package insert]. Ridgefield, CT: Boehringer Ingelheim;2015
https://www.tctmd.com/news/andexanet-alfa-first-reversal-agent-factor-xa-inhibitors-finally-gains-fda-approval

Refs: AC Forum 2019 guidance, ACC 2017 guidance
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DOAC Reversal Agents

For Dabigatran:

Idarucizumab is indicated in patients treated with dabigatran when
reversal of the anticoagulant effects is needed, and for emergency
surgery/urgent procedures or in life-threatening or uncontrolled
bleeding.

Route of administration and dose: Intravenous (I.V.) Dose: 5 g (2
vials, each contains 2.5 g) as two consecutive infusions or bolus
injection by injecting both vials consecutively one after another via
syringe into L.V. line.

In the REVERSE-AD study, investigators observed reversal effects
within 30 minutes, and a median of 11.4 hours for time to bleeding

cessation.

https://www.nejm.org/doi/full/10.1056/NEJMoa1502000

Praxbind (idarucizumab) [package insert]. Ridgefield, CT: Boehringer Ingelheim;2015
https://www.tctmd.com/news/andexanet-alfa-first-reversal-agent-factor-xa-inhibitors-finally-gains-fda-approval
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DOAC Reversal Agents

For apixaban and rivaroxaban:

 Andexanet Alfa is indicated for patients treated with factor Xa inhibitors (apixaban,
rivaroxaban) when reversal of anticoagulation is needed due to life-threatening or
uncontrolled bleeding.

* Route of administration and dose: Intravenous (I.V.) bolus, with a target rate of 30
mg/min, followed by continuous infusion for up to 120 minutes. The dose is based on
the specific FXa inhibitor, dose of FXa inhibitor, and time since the patient’s last dose of
FXa inhibitor.

* Reversal activity was observed within 2-5 minutes following bolus administration and
maintained throughout the duration of continuous infusion.

For betrixaban and edoxaban:

 No FDA approved reversal agents for these drugs.

https://www.nejm.org/doi/full/10.1056/NEJM0a1502000
Praxbind (idarucizumab) [package insert]. Ridgefield, CT: Boehringer Ingelheim;2015

https://www.tctmd.com/news/andexanet-alfa-first-reversal-agent-factor-xa-inhibitors-finally-gains-fda-approval
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Advantages and Disadvantages of Warfarin

Advantages Disadvantages

* Long track record with predictable * Narrow therapeutic window.
benefits and results. * Diet, disease states, and drugs may

* Once daily dosing. significantly alter INR.

e Ability to readily measure * INR must be monitored regularly.
anticoagulant effect with INR test. « Maintaining INRs within the target

range optimizes the balance of
efficacy and safety. In AFib patients,
the target INR range is 2-3.

* Dosing schedule can be complicated.
e Contraindicated in pregnant women.
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Advantages of DOACs

Advantages

* No regular laboratory monitoring for anticoagulant effect.
e Rapid onset/offset of action.

 Fewer drug interactions.

* Predictable pharmacokinetics.

* Efficacy and safety are at least as good as warfarin (for stroke
prevention in atrial fibrillation, and treatment and secondary
prevention of venous thromboembolism).

* Lower rates of stroke caused by bleeding in the brain.
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Disadvantages of DOACs

Disadvantages

* No widely agreed on laboratory test to monitor anticoagulant
effect.

 Some DOACS may cause upset stomach.

 DOACGs in general have a shorter half-life than warfarin,
making missed doses more consequential.

 No adequate and well-controlled studies in pregnant women.

— Should only be used during pregnancy if the potential benefit
outweighs the potential risk to the mother and fetus.

2020 U.S. Food & Drug Administration



Knowledge Check

Which of the following is not a risk factor for both stroke and bleeding for
patients with AFib?

Hypertension
History of Stroke
Age > 65 years
Female Gender

® o0 T o

All of the above are risk factors
for both risk of stroke and risk of
bleeding for patients with AFib
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Knowledge Check

Which of the following is not a risk factor for both stroke and bleeding for
patients with AFib?

Hypertension
History of Stroke
Age > 65 years
Female Gender

JE SRS

All of the above are risk factors
for both risk of stroke and risk of
bleeding for patients with AFib
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Challenges in the Use of Oral Anticoagulants
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Barriers to Oral Anticoagulant Use

 Narrow therapeutic index

* Availability of continuous monitoring
e Perceived risk of bleeding

* Patient preferences

* Cost

* Availability of reversal agents
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Improper Use of DOACs

* A retrospective analysis investigating the appropriateness of
DOAC prescriptions was conducted in the province of Quebec,
Canada.

* Adult patients hospitalized between October 2011 and
October 2014, with a diagnosis of Afib and a DOAC
prescription were included in the study ( a total of 500
patients).

* Data retrieved from the electronic medical records and
prescriptions were evaluated according to appropriateness
criteria.

Lavoie K, Turgeon MH, Brais C, et al. Inappropriate dosing of direct oral anticoagulants in patients with atrial fibrillation. J Atr Fibrillation.
2016;9(4):1478. Published 2016 Dec 31. doi:10.4022/jafib.1478
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Study Results: Improper Use of DOACs

* Only 70% of DOAC prescriptions were appropriate.

* 24% of patients received an inappropriate dose. Of this 24%,
— 57% received a reduced dose with no clear indication.
— 43% received a dose that was not reduced while indicated.

A iate D
B Appropriate Dose Reduced Dose With

Inappropriate No Clear Indicatior

Dose

. Other

Dose Not Reduced
While Indicated

Lavoie K, Turgeon MH, Brais C, et al. Inappropriate dosing of direct oral anticoagulants in patients with atrial fibrillation. J Atr Fibrillation.
2016;9(4):1478. Published 2016 Dec 31. doi:10.4022/jafib.1478
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Improper Use of DOACs

 Two retrospective U.S. AFib cohort registries showed that while
most patients are receiving appropriate doses, a significant minority
of patients receive off-label dosing (under or over dosing).

e Off-label dosing of DOACs in the AFib population is associated with
worse outcomes:

— Increased all-cause mortality and cardiovascular hospitalizations
(Steinberg).

— Increased major bleeding in overdosing and increased stroke in under
dosing in patients with kidney disease (Yao).

— Important to evaluate renal function and other factors for indications of
reduced dosing.

— Off-label use of lower than recommended doses may be harmful.

Steinberg BA, Shrader P, Thomas L, et al. Off-label dosing of non-vitamin K antagonist oral anticoagulants and adverse outcomes. The ORBIT-
AF Il Registry. ] Am Coll Cardiol. 2016;68(24):2597-604.

Yao X, Shah ND, Sangaralingham LR, et al. Non-vitamin K antagonist oral anticoagulant dosing in patients with atrial fibrillation and renal
dysfunction. J Am Coll Cardiol. 2017;69(23):2779-90.
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Underutilization of Anticoagulation

* 40-48% of observed patient days there was no antithrombotic
protection.

* Older females with a high number of comorbidities were
especially at risk for underutilization of oral anticoagulation.

Wilke T, Groth A, Mueller S, et al. Oral anticoagulation use by patients with atrial fibrillation in Germany. Adherence to guidelines, causes of
anticoagulation under-use and its clinical outcomes, based on claims-data of 183,448 patients. Thromb Haemost. 2012;107(6):1053-1065

Man-Son-Hing M, Nichol G, Lau A, Laupacis A. Choosing antithrombotic therapy for elderly patients with atrial fibrillation who are at risk for
falls. Arch Intern Med. 1999;159(7):677-685. .
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Steps for Clinicians to Optimize Oral
Anticoagulant Use

2020 U.S. Food & Drug Administration



Use Shared Decision-Making Tools

Shared decision-making (SDM) is a collaborative process
between a patient and their provider.

* Core strategy to promote patient-centered healthcare

* Helps patients weigh pros and cons of treatment that may be
valued differently by different patients

* Leads to more realistic expectations
 Shown to improve treatment adherence

Elwyn G, Laitner S, Coulter A, et al. Implementing shared decision making in the NHS. BMJ 2010;341:c5146.
Greenes R. Clinical Decision Support: The Road Ahead. Boston, MA: Academic Press, 2011.

Stacey D, Legare F, Col NF, et al. Decision aids for people facing health treatment or screening decisions. Cochrane Database Syst Rev
2014;1:CD001431.
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AHRQ SHARE Approach

Help your patient

A our -
Seek your patient’s explore and S:esst}’ | d Reach a decision Evaluate your
participation. compare treatment patients values an with your patient. patient’s decision.
options.

preferences.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5600016/
https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.113.004498
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AHRQ SHARE Approach

Seek your patient’s

participation.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5600016/
https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.113.004498
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AHRQ SHARE Approach

Help your patient
explore and

compare treatment
options.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5600016/
https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.113.004498
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AHRQ SHARE Approach

Assess your
patient’s values and

preferences.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5600016/

https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.113.004498
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AHRQ SHARE Approach

Reach a decision

with your patient.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5600016/
https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.113.004498
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AHRQ SHARE Approach

Evaluate your

patient’s decision.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5600016/
https://www.ahajournals.org/doi/pdf/10.1161/CIRCULATIONAHA.113.004498
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Solicit Patient Preferences

* Provide patients and their caregivers with the pros and cons
of warfarin compared to DOACs.

* |dentify your patients’ values before anticoagulant selection.

* Allow patients to actively participate in the shared decision-
making process.

Palacio AM, Kirolos I, Tamariz L. Patient values and preferences when choosing anticoagulants. Patient Prefer Adherence. 2015;9:133-8.

Ferguson C, et al. The caregiver role in thromboprophylaxis management in atrial fibrillation: a literature review. European Journal of
Cardiovascular Nursing. 2015;14(2):98-107.
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Patient Preferences

Factors that were important to patients were:
* Prevention of stroke

e Lack of interactions with drugs and food

e Availability of a reversal agent

* Ease of administration

Lyp GYH, et al. Antithrombotic therapy for atrial fibrillation: CHEST guideline and expert panel report, CHEST (2018), doi:
10.1016/j.chest.201807.040
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Patient Preferences

DOACS were generally preferred over vitamin K antagonists due
to:

 Absence of INR monitoring
* Lower risk of bleeding

Cost may be a factor in driving patient and provider preferences
of a vitamin K antagonist over a DOAC.

Lyp GYH, et al. Antithrombotic therapy for atrial fibrillation: CHEST guideline and expert panel report, CHEST (2018), doi:
10.1016/j.chest.201807.040
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Tools for the Safe Use of
Oral Anticoagulants
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Patient Tools

DOAC Double-Check!

For patients on direct oral anticoagulants (DOACS)

Double-check the Indication
E Drug-Drug Interactions

Including pharmacokinetic and pharmacodynamic interactions
E Organ Function

Including liver and renal impairment

Adjustments
For all the above as well as age and weight, if applicable

E Counsel!

ATRIUM

Direct Oral Anticoagulant Alert Card =&

This patient is taking anticoagulant therapy
This card should be carried at all times and shown to health care professionals

Name:

Address:

Postcode: Telephone:
CHI Number:

Name of next of kin: Telephone:
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ISMP’s Patient Handout on Warfarin

In 2013, the Institute for Safe
Medication Practices (ISMP)
developed a patient handout for
warfarin, which includes a Top 10
List of Safety Tips for patients.

For a copy of this patient
handout, please see the link on
Resources section on the course
launch page.

http://consumermedsafety.org/assets/Warfarin1-13.pdf
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[ Extra care is needed because warfarin is a high-alert medicine. ]| i
[ - have been proven 4a be safe and eHective But these medicines cae cause serisus injery if 2 mistake happens
lﬁlml}—ﬂuumu&n‘.unmﬂlﬂdh'lnhn-Mthsmﬁim:dlilllllﬂlllirldﬂ

‘When Laking warfarin (blood thinner)
O & Take exactly as directed. Take your medicine at the same time sach day. Do not take
extra doses or skp any doses.

When the doctor changes your dose
O & Keep a record of telephone calls. VWhen your doctoe, nurse, or pharmacist calls io
@ change your dose: write down the: dose and any ather instructions; read the dose and in-
strudlions Back to him or her to make sure you understand them; and date th nsiructions
sa they won't be mised up with older instructions.

o 0 Kmlu'ynur:h:n.m.mys tell your doctor the strength of warfarin tablots that you hawe on
@ sk him or her haw much warfarin b take, and haw many tablets in that sreng®
Io!mmeqnlh: dasa If you are nunning low on tabicts, ask for & new prescription.

- 0 @ Keep instructions nearby. Keep the dated instructions near the medicine, and read
‘-\ﬁ thesm every time before taking your warfarin.

O O Restart your medicine. i your doctor toid you to siop taking wartann unti your next blood test,
m cal him ar her if you dan't hear anything within 24 hours of the 1est to find out your new dose
o when o reskart your pricr dase’

To avoid serious side effects

00 Keep to your regular habits. Keep your sating habits and ssercize mgular, Know e
D Imdshm.nummemnidan#:w:ﬂuﬂq%ccn&w ide of this . Tell yaur doc-
tor if there has been a recent change in your leved of exercise, diet, or how yOu smoke.

Top 10 List of Safety Tips for Warfann

_-. 00 @ Take precautions. Because serious bleeding can ooour, take autions. Use an elec-
‘_;J tric razow, avnid shaep objects, and keep away from fall isks (dimbing ladders, for sxample).

0 O Get reguilar blood tests. Kesp all appointmaents for regular blood tests (called INR). Call
m your docior for pour test resulbs it you are not contacted within 24 houwrs of the fest.

When you should call your doctor
O O Signs of bleading or clot. Call your doctor immesdiately i F;-uuolp-ml:n:e any signs of

bleeding oo clot frrmation, which ane ksted on the other side of th

0 & Mew medicines. Do not siari or siog any prescription or nonprescription medicines,
herbals, ar vitamins withaut 1eling your docior. Common nn’umscnplm medicines o
avoid can be found on the ather side of this pags in the Fast Facts tabls

Wasflres Lobbats s Carme i ebfiarant shape. Bt aach )2 ] . - ) | &
vy costhis i sl oné oolee. Maka aurd B colte of ﬁ:'ﬁ' ﬁ H:ﬁ':ﬁigﬁg -
your Rableis maiches The siengih pour docion prrsecsibed. Pk Pugin Gues Tan s Peach Tea Telaw \ihim E



http://consumermedsafety.org/assets/Warfarin1-13.pdf

Patient Handouts on DOACs

Read this important information before taking:

Eli ! Uis (apixaban)

Take extra carel Hiquis is a high-alert medicine.

This means that Ela\lll has been proven to be sate and effective, but serious harm,
such as severe bleeding or a stroke, can occur if itis not taken exactly as directed.

When Your Doctor Prescribes Eliguis (2 blood thinner]

d conditi Eimsmapm:tbe right for yauif you have any of
lowing: Kitney o iver dissesa, stomach ucers, ‘wihyour heert velves, artificial

et valves, cpen woLrcs, if you &re pregrent or plan to beccrme pregnant, o i you tand o fell orare &t risk or fala

01 Tol the doctor what elsa you take. Cartain maticines increase e risk of blaeding when taken with
Hligi, P the cocor it 2 i o o rcrigton, vt s courtar, and sl s, erine,
ciher ditary supplemants yau taka. Whils taking Eiquis, toll your doctor 1 you start o stcp any medicines,
hertals, o distary supplements. Commen avar-the-oaunter and hertia medicines to svoid can ba faund on the
atfer sice o this paga in the Fast Facts tatle

00 Tell your dactor
the folowing:

oo xmm;mm- Eliquis and how to take it. Chack that you uncerstend how 1o =k Eiquis by ellng
king e meicine. what fimes of thcay you wil tate . whatsrang s you mu
% et Vo b g e i il ol e,y ok EWils et 5 i o
as formed in your legs or lung. the =tarting dosa will be reducad after T day. In this casa, your doctor lr.aym
scrie an Eliquis Startar Pack for the first 30 days with directians for taking the comect dosa each dey.

@) OO Talk about costs. Let your doctor know if you might have trouble paying fr Eliguis. The doctor may be
$pY  abletn hedp you get & discount or switch you to & less expansive medicing,

‘When Taking Eliquis
coctor tells you to stop. Fsfil your prescrigtion

OO Take exactly as directed. Tate your Eliquis £t the same fime or timas each day and do not skip any
(=3} p ine. [0 not stop i y
EEER ™ tiorm you run ot Stopping the meiing may incrasee your ek o forming lood clot or Feving & STk

Top 10 List of Safety Tips for Eliquis

doses. If you forgat to take a dose, take it as soan a5 you ramamber unless it is time for your next dose. Do
NOT taka mara than one dose &t tha same time 1o make up for a missad dosa.

@ 0 © Tell all you healthcare providers. Tll all your doctors, denfists, and phenmaciats thet you are taking Eligus
/A, OO Take precautions to prevent blseding, Avic sharpatjecs, rugh scrts,end fl s climting e e, for
3 axaple] thet can lead to bruising, nuts, o injuries. Lise a soft tootrbrush and slecic ranas, and bl your ncse gary.

‘When You Should Call Your Doctor
0O Callimmediataly if you fal or inure yaursel, espacialy i you it your head,cr if you experience any signs
of tieading, 2 blood clat, 2 stroke, or an allergie reaction, which ara lisid on the other side of s page. I you
) 't our o it . sk ESmERtin an amarTgenTy o,
O Z Call before you hava any dantal work, surgery, 2 spirel or epidural injection, or any ather
4 pracedure that may causs you t bleed. Your dactor ey tell you to stop taking Hiquis for s whila
dnctar to tall you whan to start teking Eliquis agein after tha procedure

of matical
Rk your

Eliquis tabless come in twe strengths. The front of aach tebliet is marked with a number = —
dslnﬂwsuenghimmgasn&ﬁnbsﬁufmuhualsn includes 3 2% ™
rength (832 front

that comespan
number unralated to the sl sure e number on the ==

tablet matches the strength you need for your prescribed dose. nimg

For more information to halp keep you sale, visit www.consumenmedsafety.org.

[EX T

Top 10 List of Safe_tu Tips for Pradaxa

Read this important information before taking:

Pradaxa (dabigatran)

Take extra care! Pradaxa is a high-alert medicine.

ASMP)
fern

d effective, but serious harm,
mmmummm :mm.ﬂinmhkmmduadnmi

'When Your Doctor Prascribas Pradaxa (a blood thinnar)
@nﬂ Tell your doctor about all your diseases and conditians. Praca may not be right o you ifyou heva ary

ofthe following: blsecing diaurders, kidney o ver dissese, stomech ulers, problems with your heert valves, atificial
Pieart valves, open wounds, if you are pregrant or plan to become pragrant, o ifyou tend tofall orare at risk for fals.
Tall

&
&

28 you take. of bleeding when takan with
Flahm Provids the dncmrmmalnofallﬂuusampn over-the-couniter, and herbal medicines, vitaming, and
ather distary supplemants you take. Whils taking Hscbmtallmrdnm rfvcu start nrampwmadunsu [
diatary supplements. Common wa—thamlrlar &rd harbel medicines to avoid can be found on the other sids of
this paga in tha Fast Facts t2ble docters, dentists, thet

0o ummm-m. Pradaxa and how to take it. Check that youunderstand how fo take Frada by

telling the doctar why you ar teking the medicine, what times of the day you will taks it, what strength cap-
aules you will taka .rg 110meg, cr 150 mg}, and how many capaules you will take each time.
When Taking Pradaxa
[0© Take exactly as directed. Take your Precaa at uumminw . I
totake B dose, teka it if your nexd Ifyour next
dosais mmﬁmmﬂpmsmummdmmmmatmummnn 1] ‘teka mora

than one dose at the same tima to make up fora missed dosa. Contact your doctor i f you miss two ormars dosss.

Da Bt 00 Swallow the capsules whole. EIDIIITtrsﬁanm mﬂh nrnhwthamlaﬂ Taking Prada without
F*Q_l;‘vlm the capuls shell causas your body to atsorb mors of th your risk of

010 Keep the medicine in its eriginal package. Fradsxa must bs kept in the cortainar it comes in from
the pharmacy. Da nat ster the capsules in eihar containers, includ ing daily arweakly pill haklers. Only
‘apen one btk atatime, and immediately closs tha battle tightly atter remeing a capauls. Thraw away
any unused Pracasa 4 mantha fter cpening the batfls.

09 Do natstop the medicine. Do not stop taking Fradaxa unless your doctor tall you ta stop. Refill your
= " et uumygu'n oo s ‘
jans to prevent bleeding, Avid sherp objacts, hq:ml end fall sk (climhing a ladder. for

can ing cLts, ﬂllm?mﬂ Lsa azoft e razor, and blow your e gantly.
'When You Should Gall Your Doctor
OO Call immediately if you fall or injure yourssf, aspecially if you hit your head, cr ifyou experience any

signs of blaeting, a blccd oit, amdua or an allyic reaction, which are listed on the other sids of this page.

fyou can't reach your doctor nan

-

%, 00 Take

©

can
& 0D Call bafore you have any dental werk, surgery,  spinal or epidural injection, or any ather typs of medical

procadure thet may causs you to blsed, Your doctor mery tel| you to stop sking Fracks for e while. Ask your
doctor to tall you when to start tsking Fradaxa again afer the pracadure.

Fradasa capsules come in thrsestrengths 76 mg, nomg and 73
159 mg. Each capeu s matksd with 3 number it oomsspands

1o the strength. Basurs tha numbar on the capsuls matchas the
strangth you need for your presaribed doss.

For mora information te help keep yon safe, visit

https://www.ismp.org/sites/default/files/attachments/2018-11/Eliquisfinal.pdf

https://consumermedsafety.org/images/Pradaxafinal.pdf

https://www.ismp.org/sites/default/files/attachments/2018-11/Xareltofinal.pdf
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EnP o ms

strok

lI itis net

Read this important information before taking:

xa re It 0 (rivaroxaban)

'hlte exira care! Xarelto is a hlﬂ'l-all?ﬂ medicine.
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Clinician Tools

MAQJ? Anticoagulation
Toolkit App

For more information on MAQJ?, or to view the complete toolkit, please visit:

http://www.magqi2.org/

http://anticoagulationtoolkit.org/sites/default/files/toolkit pdfs/toolkitfull.pdf
http://anticoagulationtoolkit.org/sites/default/files/toolkit pdfs/patient/Warfarin/patienttoolkiteditsfeb282016.pdf
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MAPPP App for Peri-Procedural Management

The MAPPP App is a guide intended to:

e Assist clinicians in evaluating procedure-related
bleeding risk and underlying risk of thrombosis,
* Guide decision-making regarding the
interruption of anticoagulation and the use of
Management of anticoagulant "bridging,"

Anticoagulation in the

RerRieesdiaibenied * Provide drug dosing and laboratory monitoring
guidance in the peri-procedural period, and

* Encourage clear communication between
clinicians involved in prescribing anticoagulants
and performing invasive procedures.

For more information on the MAPPP APP, please visit: http://mappp.ipro.org/

Spyropoulos, A. C., Giannis, D., Cohen, J., John, S., Myrka, A., Inlall, D., ... Wang, J. J. (2020). Implementation of the Management of
Anticoagulation in the Periprocedural Period App Into an Electronic Health Record: A Prospective Cohort Study. Clinical and Applied
Thrombosis/Hemostasis. https://doi.org/10.1177/1076029620925910
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Patient Order Sets

W4 PatientOrderSets
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Patient order sets consider
individual patient
characteristics and help identify
the best drug therapy and dose
and which lab tests should be
run before and during the
treatment.


https://acforum.org/web/education-sets.php

Patient Order Sets

Wj PatientOrderSets A link to this Patient Order Set

Document allergies on approved form and ensure medication
reconciliation has been reviewed as per organizational process

is available in the Resources
section of the course landing

Follow-up Lab Orders

DOACS

[ Monitor renal function q3-12months (e.g. serum creatinine, CrCl)

[ Anticoagulant linic referral as per policy/procedure %) p a g e
o L]
Warfarin

[ Target INR2-3
[ INR g3-4days for 2 weeks, then as instructed by clinician or anticoagulation ciinic
[m]

Other Considerations z
Antiplatelet Therapy o
Note: Patients who take multiple anti-thrombotic agents (aspirin, NSAIDS, P2Y12 inhibitors and anticoagulants) are at =
increased risk for bleeding complications. Clinicians should review the risk-benefit ratio for each medication and consider g
minimizing bleeding risk whenever possible (. 5
[ Patient should continue current ASA therapy [ Patient should discontinue current ASA therapy S
o o
Proton Pump Inhibitors (PPIs) 8
Note: Clinician to consider PP for patients at high risk of Gl bleeding ('® ). PPIs may decrease serum concentrations of c
the active metabolite(s) of dabigatran. PPIs are optimally taken 30 minutes before breakfast g
[ dextansoprazole 30 mg PO once daily s
[ esomeprazole 20 mg PO once daily (avoid concomitant use with clopidogrel) «
Olansoprazole _______ mg PO once daily (15 - 30 mg)
[ omeprazole 20 mg PO once daily (avoid concomitant use with clopidogrel)
O pantoprazole mg PO once daily (20 - 40 mg)
[ rabeprazole 20 mg PO once daily
a
Not Prescribed an OAC
List Reasons:

Submitted by O Read Back

0 VYV DD F
Practitioner
0 PRINTED VYAMDD R SGNATURE
0517 V1 Page 50f 7

https://acforum.org/web/education-sets.php
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Patient Order Sets

Anticogulaton The Anticoagulation Forum also

Document allergies on approved form and ensure medication
reconciliation has been reviewed as per organizational process

provides Patient Order Sets for
ST, s s ety adult patients needing acute

vein thrombosis, pulmonary embolism) who are ready to be transferred from the hospital or
emergency department to outpatient care settings.

Direct oral anticoagulants (DOACs) should be considered in preference to non-DOAC therapy (a M M

i such as { heparin (UFH) or low molecular weight heparin C a re t ra n S I t I O n
(LMWH) overlapped with warfarin) if the patient is an appropriate candidate. Patients must have L]
the following to be a DOAC candidate:
= Adequate renal function: creatinine clearance (CrCl) >30 mL/min (> 25 mL/min for Apixaban)

* No ru (eg.,
= Confirmed financial coverage for medication
= History of good i with icati and/or i or highly likely to be adherent >
5
Non-DOAC Therapy for VTE Patients Clinically Unsuitable for DOACs -
€
Clinician to consider non-DOAC therapy ( ic dose p: i or lead-in o
parenteral with warfarin) for the following indicationst: E
THERAPEUTIC DOSE PARENTERAL ANTICOAGULANTS é
Oc i venous ism (CAT): LMWH may be preferred ©
given extensive i but DOACs are if patient meets above DOAC eligibility 3
criteria, is able to tolerate oral medications and/or is unable/unwilling to use LMWH® H
[ Pregnancy/breastfeeding: UFH or LMWH (and occasionally warfarin in breastfeeding only) are @
preferred &
[J Patients with heparin-induced thrombocytopenia (HIT) or a history of HIT: Consider
fondaparinux
[ Patients with severe renal dysfunction (estimated CrCl <15 ml/min or dialysis): UFH is
preferred over LMWH
LEAD-IN PARENTERAL WITH WARFARIN
i Antibody (APAS)
[ Severe renal impairment or hemodialysis
[] Mechanical valve
Submitted by: O] Read Back
o PRINTED NAVE VYYD R
Practitioner:
PRINTED NAME YYY-MMOD HHMM  SIGNATURE
12118 Page 1 of 12

https://acforum.org/web/education-sets.php
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Patient Order Sets

Anticoagulation
FORUM

Document allergies on approved form and ensure medication
reconciliation has been reviewed as per organizational process

Acute VTE Care Transition Order Set (Adult)

Factors Influencing Drug Selection

Renal and liver ics are n ary to
therapy.

RENAL FUNCTION
[ Calculate estimated CrCl using the Cockcroft-Gault formula based on the following:

of

Age:
Actual body weight: (kg)
Gender:
Serum Creatinine: (mg/dL)
CrCl: (mL/minute)
To calculate CrCl using the Cockcroft-Gault formula, refer to
https://www.kidne DOQl/gfr oc
LIVER FUNCTION
[X Liver Disease: [ Yes: Child Pugh Grade:
CHILD PUGH SCORE
[ 2 points 3 points
Total bilirubin (mg/dL) 2-3 >3
Serum albumin (g/dL) 28-35 <28
INR Less than 1.7 17-22 Greater than 2.2
posos I s Hodere o Sovrs
Hepatic None Grade I-Il Grade lII-IV
Note: The score employs five clinical measures of liver disease®.
Each measure is scored 1-3, with 3 indicating the worst condition.
Total score of 5-6: grade A (well-compensated disease)
Total score of 7-9: grade B (significant functional compromise)
Total score 10-15: grade C (decompensated disease)
VTE HISTORY (PLEASE CHECK ALL THAT APPLY)
[ Provoked VTE (e.g. hormone therapy, surgery within 3 months, leg in a cast, recent
immobilization 2 3 days)
[ Unprovoked VTE
[ Recurrent proximal DVT or PE
[ VTE present on admission
[ Other (specify):
Submitted by: O] Read Back
o PRINTED NAVE YR DD R
Practitioner:
PRINTED NAME YYY-MMOD HHMM  SIGNATURE
1211v9 age 2 of

Reference Document Only

https://acforum.org/web/education-sets.php
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A link to this Patient Order Set
is available in the Resources
section of the course landing

page.
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Clinical Guidelines

Anticoagulation Forum (AC Forum), Guidance for the practical management of the direct oral anticoagulants
(DOACs?in VTE treatment, Burnett, A.E., Mahan, C.E., Vazquez, S.R. et al. ] Thromb Thrombolysis (2016) 41:
206. https://doi.org/10.1007/s11239-015-1310-7

Anticoagulation Forum (AC Forum), Guidance for the evaluation and treatment of hereditary and acquired
thrombophilia, Stevens, S.M., Woller, S.C., Bauer, K.A. et al. ] Thromb Thrombolysis (2016) 41: 154.
https://doi.org/10.1007/s11239-015-1316-1

Core Elements of Anticoagulation Stewardship Programs, https://acforum-excellence.org/Resource-
Center/resource files/-2019-09-18-110254.pdf

American Society of Hematology (ASH) https://www.hematology.org/Clinicians/Guidelines-
Quality/Guidelines.aspx

American College of Chest Physicians (ACCP or CHEST) https:// www.chestnet.org/Guidelines-and-Resources

International Society on Thrombosis and Haemostasis (ISTH) https:// www.isth.org/page/Published Guidance

European Heart Rhythm Association (EHRA) Practical Guide on the Use of Non-vitamin K Antagonist Oral
Anticoagulants in Patients with Atrial Fibrillation

https://www.escardio.org/Guidelines/Recommended-Reading/Heart-Rhythm/Novel-Oral-Anticoagulants-for-
Atrial-Fibrillation

January CT, Wann LS, Calkins H, et al. 2019 AHA/ACC/HRS Focused U%date of the 2014 AHA/ACC/HRS Guideline
for the Management of Patients with Atrial Fibrillation: A Report of the American College of
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines and the Heart Rhythm Society
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000665
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Knowledge Check

Case Study: MJ is a 66-year-old woman with
AFib, a history of hypertension, and diabetes
mellitus. She is currently taking lisinopril once
daily and metformin ER once daily. MJ’s mother
died after suffering a stroke 10 years ago. She is
interested in starting oral anticoagulation, but is
concerned over the increased risk of bleeding.
She doesn’t want to have to come to the
doctor’s office every week or take medicine
more than once a day.

Which oral anticoagulant would you
recommend for MJ?

Aspirin

Warfarin
Rivaroxaban

None of the above

Q0 T o
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Knowledge Check

Case Study: MJ is a 66-year-old woman with
AFib, a history of hypertension, and diabetes
mellitus. She is currently taking lisinopril once
daily and metformin ER once daily. MJ’s mother
died after suffering a stroke 10 years ago. She is
interested in starting oral anticoagulation, but is
concerned over the increased risk of bleeding.
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Summary

* Anticoagulants are beneficial in treatment of existing
thrombosis and the prevention of primary and secondary
thrombosis.

* High prevalence of oral anticoagulants being prescribed.

* Significant amount of adverse drug event related visits to the
ED.

 Pharmacokinetic and pharmacodynamic differences between
DOACs and oral vitamin K antagonists, along with patient-
specific factors, should be considered when choosing the
appropriate oral anticoagulant agent.

e C(Clinicians should use strategies such as shared decision-
making, patient preferences, and other evidence-based tools
to help guide their oral anticoagulant choices.

2020 U.S. Food & Drug Administration



Conclusion

You should now be able to:

Discuss the prevalence and types of adverse drug events
related to oral anticoagulants.

Review the drug classifications of oral anticoagulants.

Compare characteristics of oral vitamin K antagonists and
direct acting oral anticoagulants.

|dentify pathophysiological states for utilization of oral
anticoagulation therapy.

Review barriers to proper oral anticoagulant use.

List steps clinicians can take to reduce the risk of adverse drug
events from oral anticoagulants.

2020 U.S. Food & Drug Administration



Annex

Apixaban Eliquis

Betrixaban Bevyxxa

Dabigatran Pradaxa

Edoxaban Savaysa
Rivaroxaban Xarelto

Warfarin Coumadin, Jantoven
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