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Hamilton Family Health Team

Eaticucss degiles Medical Directive
Title: Warfarin Dosage Adjustment Number: HFHT 02
Activation Date: May 1st, 2010 Review due by: May 1%, 2011

Sponsoring/Contact Person(s)  Antony Gagnon, PharmD, CDE, CAE, Pharmacy Program Manager, 905-667-
(name, position, contact particulars): 4848 ext 123, antony.gagnon@hamiltonfht.ca

Order and/or Delegated Procedure: Appendix Attached: [X] Yes [] No Title:
Appendix 1: Outpatient Anticoagulation Flowsheet/Dosage Adjustment Algorithm

Appendix 2: Recommended format for a prescription or requisition completed
pursuant to a directive

1. Pharmacists, nurse practitioners (NPs) or registered nurses (RNs) adjust warfarin dosage according to
individual patient International Normalized Ratio (INR) laboratory results based on the algorithm attached.

2. Pharmaci sts, NPs or RNs may order pertinent | abor
needed, to includeINR, CBC, hemoglobin and/or hematocrit, to

3. Pharmacists, NPs or RNs interview patients in person or by phone to review factors that may impact INR
results to include diet, newly started or stopped medications, potential drug-drug interactions, adherence,
alcohol use, and other medical conditions.

4. Phar maci st s, NPs or RNs wil/l consul t-cwiltd hpthlysi gat
INR > 4.9, for further instructions to manage the patient
5. Phar maci sts, NPs or RNs will consul t -gallghysicidnlf patieptadrd

experiencing adverse drug events (ADE) to include signs and symptoms of bleeding, thrombosis or
embolism, for further instructions to manage the patient

6. All laboratory results and dosing recommendations will be documented by the Pharmacists, NPs or RNs as
per the Family Physiciandés office policy

7. Laboratory results, dosing recommendations, and ongoing education will be communicated to the patient by
either phone or in person by the pharmacist, NP or RN.

8 Pharmacists, NPs or RNs wil/| phone new prescripti
recommended prescription format in attaddanealit ) un
physiciandés name, as required based on the warfar

Recipient Patients: Appendix Attached: [ Yes [X No Title:

1. Patients who require warfarin therapy. The warfarin therapy will already been have initiated by the Family
Physician.



mailto:antony.gagnon@hamiltonfht.ca

Authorized Implementers: Appendix Attached: [X] Yes [] No

A ownNhPE

Title: Appendix 3: Implementer Approval Form
Appendix 6: Anticoagulation Test

Hamilton FHT Family physicians
Hamilton FHT Pharmacists *
Hamilton FHT Nurse Practitioners *
Hamilton FHT Registered Nurses *

Who have signed the attached Implementor Approval Form (Appendix 3) and who have successfully completed
(> 80%) the self-directed Anticoagulation Test (Appendix 6 attached).

Indications: | Appendix Attached: [ Yes [X No Title:

1. Primary and secondary prevention of venous thromboembolism

2. Prevention of systemic arterial embolism in patients with tissue or mechanical prosthetic heart valves (high
risk), valvular heart disease, cardiomyopathy, or atrial fibrillation

3. Prevention of recurrent systemic embolism in patients with atrial fibrillation

4. Prevention of acute myocardial infarction in patients with peripheral arterial disease

5. Prevention of stroke, recurrent infarction, and death in patients with myocardial infarction

6. Treatment of venous thrombosis, pulmonary embolism, antiphospholipid antibody syndrome or thormbophilic

conditions (e.g., factor V Leiden)

Contraindications:

1. Patients actively bleeding or at high risk of bleeding (e.qg., high-risk surgery)

2. Pregnancy, and within 2 weeks of vaginal delivery

3. History of warfarin-induced skin necrosis

4. History of allergy to warfarin
Consent: Appendix Attached: [X] Yes [] No

Title: Appendix 4: Authorizer Approval Form

1. Hamilton FHT Family Physicians Approval List / Signatures attached
Guidelines for Implementing the Order / Appendix Attached: [ Yes []No
Procedure: Title: Appendix 5: Self Directed Learning Package

1. Self-directed learning package (Appendix 5 attached).




Documentation and Communication: | Appendix Attached: [] Yes [X No Title:

1. Document ati on of warfarin dosage adjustments in pat
a. Documentation in the patientodés medical record
name of the implementer (including credential), and name of the physician/authorizer responsible for
the directive and patient.
b. Information regarding implementation of the pr
documented in accordance with standard documentation practice. *
c. Standard documentation is recommended for prescriptions, requisitions, and requests for
consultation.
2. Communication with patient to include education on warfarin.

* Potter, P.A. & Perry, A.G. (2006). Fundamentals of Nursing. St. Louis: Mosby.

Review and Quality Monitoring Guidelines: | Appendix Attached: [X] Yes [] No Title: Appendix 6: Anticoagulation
Test

1. To measure the quality of warfarin management, once annually calculate the percentage of patients within
the target range (e.g., the number of INRs within the target range for all patients divided by the total number
of INRs during the selected time interval).

2. To measure adverse event rates, once annually, calculate the number of episodes of life-threatening (leading
to cardiac arrest, surgical/angiographic intervention, or irreversible sequalae), major hemorrhage (requiring
treatment, medical intervention, or at least 2 units of blood), minor hemorrhage (reported but not requiring
additional testing, referral, or office visits) or thromboembolism attributable to warfarin therapy.

3. Self-directed learning package provided to all authorized implementers (pharmacists, NPs, and RNSs).

All authorized implementers have successfully completed the self-directed Anticoagulation Test. (Appendix 6)

5. Remedial training will occur if dosing recommendations and above management outcomes fall below an
acceptable range and in all cases where preventable major adverse drug events occur.

&

Administrative Approvals (as applicable): | Appendix Attached: []Yes [X] No Title:

Not Applicable

Approving Physician(s)/Authorizer(s): Appendix Attached: [X] Yes [] No
Title: Appendix 4 Authorizer Approval Form

1. Hamilton FHT Family Physiocimdrn &SAgnkhowmuirzer aAp@arcdea




Appendix 1

Outpatient Anticoagulation Flowsheet/Dosage Adjustment Algorithm



OUTPATIENT ANTICOAGULATION FLOWSHEET

Patient’s name: Dateofbirth:____/ Medical record #:
Indication for anticoagulation (check one): [ | Atrial fibrillation [ | Deep vein thrombosis 1 pulmonary embolism
1 Mechanical valve [] Cerebrovascular accident [ Other
Target International Normalized Ratio (INR)*: [ ] 20to3.0 [125t03.5 [ Other
Startdate: __ /  /  Therapyduration: [ 3months [ 6months [ 1year [ Indefinite [ Other:
Date Current dose INR Complications New dose Next INR Initials

DOSAGE ADJUSTMENT ALGORITHMS
For target INR of 2.0 to 3.0, no bleeding:*

INR <15 1.5t0 1.9 2.0t0 3.0 31t03.9 4.0t0d.9 =5.0
Adjustment Increase dose Increase dose No change Decrease dose Hold for 0 to 1 See reverse side.
10 to 20%; 5to 10%!* 5to 10%1 day then decrease
consider extra dose dose 10%
Next INR 4 to 8 days 7 to 14 days No. of consecutive | 7 to 14 days 4 to 8 days See reverse side.

in-range INRs x 1
wk (max: 4 wks)?

For target INR of 2.5 to 3.5, no bleeding:*

INR <15 15t0 2.4 25t03.5 3.6t0d5 4.5t0 6.0 > 6.0
Adjustment Increase dose Increase dose No change Decrease dose 5 Hold for 1 to 2 days | See reverse side.
10 to 20%; 5t0 10%% to 10%:; consider then decrease dose
consider extra dose holding one dosed | 510 15%
Next INR 4 to 8§ days 7 to 14 days No. of consecutive | 7 to 14 days 2 to 8 days See reverse side.

in-range INRs x 1
wk (max: 4 wks)*®

* — See reverse side for further guidance. + — For example, if a patient has had three consecutive in-range INR values, rechack in 3 weaeks.
t—IfINR is 1.8 to 1.9 or 3.1 to 3.2, consider no change with repeat §—IfINR is 2.3 to 2.4 or 3.6 to 3.7, consider no change with repeat INR in seven to 14 days.
INR in saven to 14 days.



OUTPATIENT ANTICOAGULATION FLOWSHEET

ANTICOAGULATION DECISION SUPPORT

Indication | Target INR Duration of therapy SORT
DVT or PE!
First episode, transient risk factor 2.0t03.0 3 months A
First episode, idiopathic DVT 2.0t03.0 6 to 12 months* A
First episode, patient with cancer 2.0t03.0 LMWH for 3 to 6 months, then warfarin A
(Coumadin); treat until cancer is resolved®
First episode and single risk factor® 2.0t0 3.0 6 to 12 months™ A
First episode, antiphospholipid antibodies or at least two risk factors? 2.0t0 3.0 12 months™ B
Recurrent DVT 2.0t03.0 Indefinitely B
Atrial fibrillation? 20t03.0 Indefinitely* A
Valvular disease’
Rheumatic mitral valve and atrial fibrillation or previous emboli 2.0t0 3.0 Indefinitely B
Rheumatic mitral valve disease, normal sinus rhythm, and left atrial 2.0t03.0 Indefinitely B
diameter > 5.5 cm
Aortic 5t. Jude Medical bileaflet valve 2.0t0 3.0 Indefinitely A
Mitral tilting disk valves and bileaflet mechanical valves 251035 Indefinitely B
Aortic CarboMedics bileaflet or Medtronic Hall tilting disk valves, 2.0t0 3.0 Indefinitely B
normal sinus rhythm, and no LAE
Mechanical valves with risk factors (atrial fibrillation, myocardial 251035 Indefinitely,” low-dose aspirin B
infarction, LAE, endocardial damage, low ejection fraction)
Caged ball or disk valve 25t03.5 Indefinitely,” low-dose aspirin B
Mechanical valve with breakthrough embolism despite INR 2.0 to 3.0 251t03.5 Indefinitely,” low-dose aspirin B
Bioprosthetic valve (mitral) 2.0t03.0 3 months after placement B
Bioprosthetic valve (aortic) 2.0t03.0 3 months of warfarin or aspirin B

MANAGEMENT OF SIGNIFICANTLY ELEVATED INR WITH OR WITHOUT BLEEDING*
INR 5.0 to 8.9, no significant bleeding: Omit 1 to 2 doses; reduce dose 10 to 20 percent; monitor frequently. Alternately consider vitamin K1 1 to 2.5 mag orally.
INR = 9.0, no significant bleeding: Hold warfarin therapy; give vitamin K1 5 to 10 mg orally; monitor frequently. Resume at lower dose when INR is therapeutic.

Serious bleeding, any INR: Hold warfarin; give vitamin K1 10 mg slow intravenous (IV) plus fresh plasma or prothrombin complex concentrate, depend-
ing on urgency; repeat vitamin K1 every 12 hours as needed.

Life-threatening bleeding, any INR: Hold warfarin; give prothrombin complex concentrate (or recombinant factor Vila as an alternate) supplemented
with vitamin K1 (10 mg slow IV); repeat as needed.

INR = international Normalized Ratio; SORT = Strength-of-Recommendation Taxonomy; DVT = deep vein thrombaosis; PE = pulmonary embolism; LMWH = low-molecular-
weight heparin; LAE = left atrial enlargement; A = consistent, good-guality patient-oriented evidence; B = inconsistent ar limited-quality patient-oriented evidence;
C = consensus, disease-oriented evidence, wsual practice, opinion, or case series.

* — Consider indefinite therapy for selected patients.

t — Deficiency of antithrombin |1l, protein C, or protein 5; prothrombotic gene mutation such as V Leiden or prothrombin 20210; homocystinemia, or factor VIl levels above the
90th percentile of normal; or persistent residual thrombosis on repeated testing with compression ultrasonography.

+— Not indicated in patients younger than 65 years who do not have risk factors (i.e., heart failure, hypertension, previous ischemic stroke or transient ischemic attack, or
diabetas mellitus).

1. Buller HR, Agnelli G, Hull RD, Hyers TM, Prins MH, Raskob GE. Antithrombotic therapy for venous thromboembolic disease: the Seventh ACCP Conference on Antithrombotic
and Thrombolytic Therapy [published correction appears in Chest 2005;127:416]. Chest 2004;126(3 suppl):4015-285.

2. Singer DE, Albers GW, Dalen JE, Go AS, Halperin JL, Manning W). Antithrombatic therapy in atrial fibrillation: the Seventh ACCP Conference on Antithrombotic and
Thrombaolytic Therapy. Chest 2004;126(3 suppl):4295-565.

3. Salem DN, Stein PD, Al-Ahmad A, Bussey HI, Horstkotte D, Miller N, et al. Antithrombotic therapy in valvular heart disease — native and prosthetic: the Seventh ACCP
Conference on Antithrombotic and Thrombolytic Therapy. Chest 2004;126(3 suppl) :4575-8325.

4. Ansell 1, Hirsh ), Poller L, Bussey H, Jacobson A, Hylek E. The pharmacology and management of the vitamin K antagonists: the Seventh ACCP Conference on Antithrombotic
and Thrombaolytic Therapy |published correction appears in Chest 2005;127:415-6]. Chest 2004;126(3 suppl):2045-335.

F' PR Flowsheet developed by Mark H. Ebell, MD, M3, Copyright @ 2005 American Academy of Family Physicians. Physicians may
M{HLY. 2 &L CE photocopy or adapt for use in their own practices; all other rights reserved. “A Systematic Approach to Managing Warfarin Doses.”
MANAGEMENT Ebell MH. Family Practice Managentent. May 2005:77-83; hetp/iwww.aafp.org/fpm/ 20050500/ 7 7asys.heml.




Appendix 2

Recommended Format for a Prescription or Requisition Completed
Pursuant to a Directive

Warfarin Dosage Adjustment

Medical Directive # HFHT 02

A prescription or requisition for laboratory specimen complete pursuant to a medical directive must
include:

¢ Name and Number of the Directive

e Name of Authorizer

¢ Name and Signature of the Implementer

The following sanple illustrates the recommended format for including this information. The format
readily signifies to pharmacists that they have the proper order, permitting them to dispense the
prescribed medication, in accordance with legislative and regulatoryeswnts. Should there be
guestions about the prescription the pharmacist would contact the implementer. If questions cannot
be resolved the physician or authorizer would be contacted for clarification. The physician or
authorizer is recorded as the mm@iser. Where requested a copy of the medical directive can be
forwarded to the pharmacist. The sample prescription is appended to the directive.

The same convention would apply to requisitions received by medical laboratory technicians that are
compleed pursuant to a directive.

Dr. J.D. Authorizer, MD, CCFP.
Hamilton Family Health Team
10 George Street
Hamilton, ON
905 6674848

Date: March 1, 2010
Patient: Christa Jones, 100 Main Street, Hamilton

Wafarin 4mg OD
Mitte: 30
Repeat: 6
(Signature)

Dr. J.D. Authorizer, MD, CCFP /R.F. Jane Smith RN
(R.F. Jane Smith RN, HFHT 02)
Medical Directive Available at: www.hamiltonfht.ca/Medical_Directives




Appendix 3
Implementer Approval Form

Warfarin Dosage Adjustment

Medical Directive # HFHT 02

Name of Implementer Signature

Date




Appendix 4

Authorizer Approval Form

Warfarin Dosage Adjustment

Medical Directive # HFHT 02

Name of Physician or Authorizer

Signature

Date




Appendix 5

Self Directed Learning Package

Warfarin Nutrition Patient Education Handout:

http://www.hamiltonfht.ca/files/Warfarin Nutrition.pdf

A Patientds Guide to Using Coumadin

http://www.hamiltonfht.ca/files/A Patient s Guide to Using Coumadin.pdf

A Systematic Approach to Managing Warfarin in Primary Care (Article):

http://www.hamiltonfht.ca/files/FPM Systematic Approach to managing warfarin.pdf

Delivery of Optimized Anticoagulant Therapy (Article):

http://www.hamiltonfht.ca/files/Delivery of Optimized Anticoaqulant Therapy.pdf

Antiplatelet Medications, Clinical Practice Guidelines (Article):

http://www.hamiltonfht.ca/files/AntiplateletChest Guidelines 2008.pdf



http://www.hamiltonfht.ca/files/Warfarin_Nutrition.pdf
http://www.hamiltonfht.ca/files/A_Patient_s_Guide_to_Using_Coumadin.pdf
http://www.hamiltonfht.ca/files/FPM_Systematic_Approach_to_managing_warfarin.pdf
http://www.hamiltonfht.ca/files/Delivery_of_Optimized_Anticoagulant_Therapy.pdf
http://www.hamiltonfht.ca/files/AntiplateletChest_Guidelines_2008.pdf

Appendix 6

Anticoagulation Test



Anticoagulation Test

1. All of the following conditions can lead to circulatory stasis EXCEPT:

a) Atrial fibrillation

b) Congestive heart failure
c) Hypervolemia

d) WVenous obstruction

Answer: C Hypovolemia, not Hypervolemia, can lead to circulatory stasis

2. All of the following are hypercoaguable states EXCEPT:
a) Anti-thrombin deficiency
b) Malignancy
c) Pregnancy
d) Varicose veins

Answer: D Varicose veins are associated with circulatory stasis.

3. Which of the following best describes warfarin’s mechanism of action?

a) Reduces platelet aggregation

b) Reduces the production of vitamin K

c) Reduces the conversion of vitamin K to the active form
d) Reduces vitamin K’'s action on clotting factors

Answer: C Warfarin interferes with interconversion of oxidized vitamin K to the active form
of vitamin K and as a result there is not enough active vitamin K to produce functioning
clotting factors.

4. All of the following are vitamin K dependent clotting factors:

a) I, 1, Vil and X

b) I, VII, IX and X
c) I, VII, X and Xl
d) I, VI, IX and X

Answer: B Vitamin K clotting factors are Il, VII, IX and X



5. How long does it take warfarin to exert its full effect?

a) 2-4 days
b) 3-5 days
c) 4-6 days
d) 5-7 days

Answer: D It takes warfarin 5-7 days to exert its full effect.

6. Which of the following statements related to the International Normalized Ration (INR) is
CORRECT?

a) It measures the time for a clot to form

b) It is a mathematical correction that normalizes the Prothrombin Time (PT)
c) Variance in the result is minimal from laboratory to laboratory

d) Reagents used to determine the measurement are standard

Answer: B INR is a mathematical correction that normalizes the Prothrombin Time (PT ) by
adjusting for the sensitivity of different thromboplastins. PT measures the time for a clot to
form. There is often some variance in INR from laboratory to laboratory. Reagents used the
determine the measurement vary.

7. What is the recommended therapeutic INR range for a patient with a mechanical mitral

valve?
a) 1.5-2.5
b} 2.0-3.0
c) 2.5-3.5
d) 3.5-4.5

Answer: C 2.5to 3-5

8. What is the recommended therapeutic INR range for a patient with a proximal DVT?

a) 1.5-2.5
b) 2.0-3.0
c) 2.5-3.5
d) 3.5-4.5

Answer: B 2.0-3.0



9. Which of the following statements related to the use of vitamin K for reversal of
supratherapeutic INRs is CORRECT?

a) The effects of administration can take up to 24 hours to reverse the INR
b) The goal is to reduce the INR to the normal range

c) Subcutaneous administration of vitamin K is contraindicated

d) Low doses can cause INR resistance

Answer A: The goal is to reduce the INR to the therapeutic range. IM administration is
contraindicated. High doses of vitamin K can cause INR resistance.

10. All of the following are signs and symptoms of stroke EXCEPT:

a) Dizziness
b) Trouble speaking
c) Weakness

d) Vomiting

Answer: D Vomiting is not a common sign of stroke.

11. All of the following are factors that predispose a patient to hemorrhage on warfarin
therapy EXCEPT:

a) Controlled hypertension

b) Concomitant use of antiplatelet agents
c) Older than 65 years

d) Peptic ulcer disease

Answer: A Uncontrolled, not Controlled, hypertension is a factor that predisposes a patient
to hemorrhage on warfarin therapy.

12. All of the following medical conditions may impact warfarin’s action resulting in an
elevated INR except?

a) Exacerbation of congestive heart failure
b) Hypothyroidsim

c) Liver disease

d) Fever

Answer: B Hyperthyroidsm, not Hypothyroidism, may cause an increase in warfarin’s affect
due to catabolism of clotting factors.



13. When levofloxacin is added to warfarin therapy, the INR .

a) Increases
b) Decreases
c) Does not change

Answer: A Levofloxacin can increase the INR

14. When ASA 325 mg is added to warfarin therapy, the INR .

a) Increases
b) Decreases
c) Does not change

Answer: C ASA does on alter the INR but enhances the patient’s risk of bleeding

15. When St. John's Wort is added to warfarin theray, the INR .

a) Increases
b) Decreases
c) Does not change

Answer: B 5t. John's Wort decreases the INR by inducing the metabolism of CYPP450

16. John is a 60 years old and is taking warfarin for AF. His usual dose is 5 mg daily. His INR
today is 5.5. He reports no unusual bruising or bleeding. He has no risk factors for bleeding.
What action is most suitable for John?

a) Hold warfarin for 1 to 2 days and resume at a lower dose
b) Hold warfarin an administer vitamin K 1-2.5 mg po

c) Hold warfarin and administer vitamin k 2-5mg po

d) Hold warfarin an advise to go to the Emergency Room

Answer: A Since the patient does not have any risk factors for bleeding and has no bleeding
complications, it is reasonable to hold warfarin for 1 to 2 days and resume at a lower dose.

17. Marie takes warfarin 6 mg daily for a previous DVT. Her last 4 INRs are 2.3, 2.5, 2.5, 2.8
(last month). There have been no changes in diet, medications, lifestyle or exercise. Today the
INR is 3.6. Based on the INR, which option is the most suitable recommendation?

a) Decrease dose to 5 mg on T and Th and 6 mg on other days
b) Hold one dose, decrease dose to 5 mg on M, W, F and 6 mg on others
c) Hold one dose and reduce dose to 5 mg daily

d) Increase dose to 7 mg daily






