PHARMACY DRUG CLASS REVIEW

August 20, 2008 Disclaimer: Specific agents may have variations

ORAL ANTICOAGULANTS

Emphasis on drug-interactions, monitoring, and new emerging therapies

Can you answer all these questions? If so, stop and enjoy the rest of your day. If not, please read on.

Are all interactions with warfarin serious? Most SEVERE warfarin drug-interactions

Are there any tools to help evaluate the relevance of an interaction? Other Clinically Significant interactions

Can all interactions with warfarin can be evaluated and predicted by monitoring the INR?

How comparable is Point of Care INR testing to conventional laboratory testing?

Is pharmacogenomic information incorporated in to current practice quidelines?

Are there alternatives to warfarin for oral anticoaqulation yet?

Is Vit K supplementation a strateqy to help stabilize patients with variable INRs?

In which patient population may benefit outweigh risk for combination therapy with warfarin and aspirin?

Highlights: The ‘blow-by-blow’ Information

Approximately 1/3 of ALL ER visits, for those >65 yrs, were for adverse drug events with warfarin (17.3%), insulin (13.0%) and
digoxin (3.2%). (Zagaria, M. US Pharmacist. 2008)

The response to Vit K administered SubQ is LESS predictable than oral Vit K and is sometimes delayed (CHEST).

The INR is based on International Sensitivity Index (ISI) values derived from the plasma of patients who had received stable
anticoagulant doses for at least 6 weeks. As a result, the INR is LESS reliable EARLY in the course of warfarin therapy, particularly
when results are obtained from different laboratories. (CHEST Supp 2008).

Per Rose M. et al it is suggested to obtain INR prior to starting antibiotics and periodically during concurrent antibiotic therapy.

At least 2 very promising different compounds have been submitted for approval to the FDA in the last year. These include
Pradaxa® (dabigatranetexilate) and Xarelto® (rivaroxaban) detailed in a chart below.

Sconce et al, found in a randomized, blinded trial in 70 unstable patients over a 6-month period, that vitamin K supplementation
[150mcg daily] resulted in significantly greater decrease in standard deviations of INRs than with placebo.

¢ K S ydrugs@€nhdt interact with warfarin (Juurlink, D.)
1) Antibiotics, 2) Antifungals, 3) Antidepressants, 4) Antiplatelet, 5) Amiodarone, 6) Anti-inflammatory,
7) Acetaminophen, 8) Alternative Remedies

Juurlink, D. in CMAJ and Mancano, M. in Pharmacy Timesdescribe the MAJOR MECHANISMS and examples of drug
interactions with warfarin:
PharmacoKINETIC
V Alteration of absorption(e.g. cholestyramine)

V Inhibition via CYP2C9 of Swarfarin ¢ more potent isomer(e.g., smz/tmp, metronidazole)
V Inhibition via CYP3A4 or 1A2 of R-warfarin ¢ less potent isomer(e.g., cimetidine, omeprazole)
V Inhibition via CYP of both Sand R-warfarin clearance(amiodarone)

V Induction of warfarin metabolism(barbiturate, rifampin, carbamazepine)
PharmacoDYNAMIC
V Dietary Vitamin K content(e.g., green leafy vegetables, avocado, collards, parsley, etc.)

Altered platelet function(e.g., acetylsalicylic acid, clopidogrel)
Direct gastrointestinal injury(e.g., NSAIDS)
Altered gut vitamin K synthesis(e.g., antibiotics)

< << KL<

Interference with vitamin K cycle(e.g., acetaminophen, levothyroxine/hyperthyroidism, fever)




Mechanism of Action

FDA-approved

Available

Drug

Factors Inhibited IHA Tier

Warfarin
(Coumadin®)
(Jantoven®)

General: Inhibits activation of Vit K-dependent
clotting factors. Does NOT alter catabolism of
circulating coagulation factors, thus depletion
of Vit K-dependent factors must occur before
anticoagulant effect apparent.

Specific:Hepatic synthesis of factors Il, VII, IX, and X,
as well as proteins C and S, requires the presence of
vitamin K. These clotting factors are biologically
activated by the addition of carboxyl groups to key

\Indications

Antiphospholipid
antibody syndrome
Aterialthromboembolism

prophylaxis
Atrial fibrillation
Cardiomyopathy
Coronary artery
thrombosis prophylaxis

DVT, and DVT prophylaxis U

Strengths (t%)

S-warfarin(29hrs)
(has 2-5 times
activity of R isomer)
Metabolized by
CYP2C9

R-warfarin (45hrs)
Metabolized by
CYP3A4, 1A2

t% of racemic mixture

o F I OG 2 Nlinfo

Coagulant:
Il (60hrs)

VIl (4-7hrs)
IX (20-24hrs)
X (48-72hrs)

Anticoagulant:

Generic — 1%
Brand — 3™
Jantoven —

15t(branded
generic)

glutamic acid residues within the proteins’ structure. | MI prophylaxis 10mg of warfarin (i.e. all >

In the process, “active” vitamin K is oxidatively Post M current forms) is 36 - £

converted to an “inactive” form, which is then Prosthetic heart valves  [Smginj-  [42hrs

subsgquently re-activated by vitamin K . PE (no generic) Onset 36-72hrs or

epoxidereductase complex 1 (VKORC1). Warfarin Stroke prophylaxis more

competitively inhibits the subunit 1 of the multi-unit Thrombosis prophylaxis Duration 2 — 5 days

VKOR complex, thus depleting functional vitamin K

reserves and hence reduces synthesis of active

clotting factors (fig below).
Dabigatranetexilate| A potent, competitive, reversible direct None are FDA approved (75 mg (12-17 hrs) Fibrin-bound Not V?Itl ma(;keted in
(Pradaxa®) thrombin inhibitor (prevents conversion of  |Europe and Canada: Primary 1110 mg Thrombin ilii’eii'ig;?o:r

fibrinogen to fibrin during coagulation
cascade).

Also inhibits free thrombin, fibrin-bound thrombin and
thrombin-induced platelet aggregation.

Unlike heparin, dabigatran reversibly inhibits fibrin-bound
thrombin as well as free circulating fibrin.

Is a pro-drug (converted in vivo to active drug)

prevention of VTE in adults
when elective hip replacement
or total knee replacement
surgery.

Onset within 1 hr
Duration
Metabolism: min
Excretion: 85%
unchanged in urine

Free-circulating
Thrombin

(IS marketed in
Europe and Canada)

Rivaroxaban
(Xarelto®)

General:A direct, selective factor Xa
inhibitor

SQeCifiCIDirectly inhibits factor Xa therefore prolonging
clotting times and reducing the formation of thrombin. Its
L-shaped structure allows it to be highly selective for
factor Xa. This high selectivity allows the drug to inhibit
free factor Xa, prothrombinase activity, and clot-
associated factor Xa, giving it the ability to not only
prevent clots from forming, but to also possibly break
down clots already present. Does not have significant
direct effects on thrombin or antithrombin activity.

None are FDA approved

10 mg
through
Phase Il

(9—12 hrs)

Onset 2.5 -4 hrs
Duration 24 hrs
Metabolism: Unk
Excretion: Renal
66%, biliary 28%

Xa

Not yet marketed in
Us, Still under
investigation
(recommended for
approval in Europe)




As reminders:

| Prothrombin Precursor rombin xn o2 "
SN :f_'r ﬁi I | Intrinsic Extrinsic
Glutamic “:%J: “-IICH-‘I:I -Carbosy- mthww pamway nssue fxt“
Acid e Fii Glutamic XIIa
THI =" Acid /—\
"'(:art::naflaue"' XI XIa
VI3 «—VII
IX Xa
| Reduced Vitamin K | | Oxidized Vitamin K | VIl
Vitamin K Oxide X—Xa Common
Reductase paﬂ:way
CYP1A2 : Va .
CYP34Ad pfdhf'OfT\bm —— thfanun

II IIa

S-warfarin R-warfarin

WARFARIN fibrinogen —————— fibrin



The drugs in this chart represent the most significant and the most likely interactions to occur with warfarin (based upon
causality analyses). In the combination of these drugs with warfarin benefit is very unlikely to outweigh risk and thus the
combination of warfarin with any of these drugs should be avoided whenever possible. With a few exceptions, multiple

alternatives that are much less likely to interact with warfarin are available within the precipitant drugQ class.

Drug (precipitant)

Alternative Drug Less Likely to Interact
OR Monitoring Notes

Phenylbutazone

Anabolic Steroids and
Danazol

Aspirin (analgesic dose)

Danshen

Fluorouracil (5-FU)

Indomethacin

Red Yeast Rice

Fluoxetine

(G® W2KyQa

Mesalamine

Ginseng

Drugs that INCREASE INR — may need to decrease warfarin dose

1

Many other NSAIDs less likely to interact, Narcotics (not propoxyphene), non-acetylated
NSAIDs

Unlikely that this combination can be avoided if each is necessary, therefore warfarin
dosage reduction (25-50%) upon anabolic steroid introduction is advisable with very
close monitoring through the first 4 - 8 weeks.

Risk for Gl bleed well established with analgesic doses of aspirin. Numerous alternatives
for pain relief are available. Benefit very unlikely to outweigh risk in any circumstance.

Remedies containing danshen are used traditionally to treat a diversity of ailments,
particularly cardiac and vascular disorders such as atherosclerosis or blood clotting
abnormalities.

A systematic review determined that the severity and likelihood of this interaction was
clinically significant and probable. Given that no significant benefits have been
demonstrated for danshen, benefit is very unlikely to outweigh risks.

A systematic review determined that the severity and likelihood of this interaction was
clinically significant and probable. Numerous alternative oncologic drugs have been
approved since this drug became commonly used that thus far appear to interact less
severely with warfarin. However, long-term safety data and a bulk of literature with
these other agents are unlikely. If 5-FU is the most appropriate therapy very close
monitoring is advised.

Other NSAIDs less likely to interact, Narcotic (not propoxyphene), consider non-
acetylated NSAIDs or acetaminophen (short term safer).

Some formulations used to contain lovastatin (Cholestin®), more recent formulations
contain numerous derivatives of lovastatin and are likely to inhibit warfarin metabolism.
Given that product content cannot be assured, the perception that this is not a drug
(natural=safe), and that Lipitor (atorvastatin) and Pravachol (pravastatin) have been
shown to have minimal effects on INR in combination with warfarin; this herbal remedy
should be avoided and its benefit is very unlikely to outweigh risk.

4***

Both parent and metabolite drug have very long half-life, potent CYP2D6, moderate
CYP2C9 and mild-moderate 2C19 and 3A4 inhibition.

Drugs that DECREASE INR — may need to increase warfarin dose

n/a

Inducer of both CYP2C9 and CYP3A4, thus decreasing both S- and R-warfarin. SSRIs still
represent risk, but severity consistently less than with St. John’s Wort, in addition to
more reliable products and product information. Psychotherapy has zero bleeding risk.

A systematic review determined that a well constructed case report demonstrated a
reduction in INR from within range (2-3) to 0.9 with an acute venous thrombosis after
only 4 weeks with no other likely explanation/causation.

May affect platelet adhesiveness and blood coagulation. Reports suggest increases or
decreases in effects on blood coagulation. A recent case report has documented a 50%
reduction in INR in a patient receiving warfarin who initiated ginseng. Given that no
significant benefits have been demonstrated for ginseng, benefit is very unlikely to

outweigh risks.

*Avg. Severity — Pharm.D.’s determination of severity after reviewing numerous primary literature sources, reviews, and various drug interaction databases. 1=very severe,
2=severe, 3=moderate, 4=mild or unlikely, 5=no interaction [same rating scale used in most reviews].

**Likelihood — 1=Very Probable, 2=Probable, 3=Possible, 4=Highly Improbable

***|imitations exist with literature review given complex nature of fluoxetine pharmacokinetics (numerous CYPs, very long half-life, active metabolites, etc.), instead
suggesting that the case reports and any trials have been unable to sufficiently address its causality in relation to a warfarin drug interaction.




Points of Interest

Are all interactions with warfarin serious?

No. However, many interactions will require more intense monitoring than the patient already receives. The chart
above addresses the most consistently reported, literature reviewed and clinically significant warfarin drug and food
interactions. The chart also contains literature based, sensible comments and alternatives when possible. This chart does NOT
cover ALL interactions with warfarin. Warfarin clearly has an enormous spectrum of potential drug interactions.

Thus, perhaps committing the major mechanisms of warfarin drug interactions and possibly the 8-A’s (see p.1) to
memory will better serve your future warfarin management than any interaction chart or memorization of specific interactions.
The section below contains a general approach to analyzing drug-drug interactions, some evaluation tools and intends to clarify
various mechanisms of drug interactions.

Literature Highlight:

e LuY. etal concluded that clinically significant interaction (INR >5) occurred primarily in the first 12 weeks of combined
therapy and when the warfarin dosage was not decreased when initiating amiodarone. All of these patients were actively
managed by the same coumadin clinic with protocol, ie. these patients were very closely monitored. This 80 week long study
does appear to support idea that warfarin and amiodarone can be safely co-administered when close frequent INR
monitoring occurs.

Are there any tools to help evaluate the relevance of an interaction?
Yes.
Specifically for warfarin

An online dosing tool is available at www.warfarindosing.org. This website incorporates a few major drug-drug interactions,
genetic information (though not required to estimate doses), and other common issues that may affect warfarin doses into an
algorithm that calculates the starting or maintenance dose for you.

General interaction approach:

Drug Interaction Probability Scale (DIPS): See‘Appendix A’ below.
o The authors state the DIPS was developed to provide a guide to evaluating drug interaction causation in a specific patient.
e ltisintended to be used to assist practitioners in the assessment of drug interaction-induced adverse outcomes.

The DIPS is a series of questions relating to the potential drug interaction to estimate a probability score.

An accurate assessment using the DIPS requires knowledge of the pharmacologic properties of both the object and

precipitant drugs.

Inadequate knowledge of either the drugs involved or the basic mechanisms of interaction will be a limitation for some

users.

e Note: the algorithm assumes that the case has been assessed for factors that would eliminate the interaction as the cause
of the event (i.e., event occurring before both drugs were taken together)

Naranjo algorithm: See ‘Appendix B’ below. Link to Medscape article w/algorithm (password required)

¢ This algorithm was designed to evaluate single-drug adverse events, NOT drug-drug interactions.

e |t was never intended to be used to evaluate adverse events resulting from the interaction of 2 or more drugs.

o Several of the questions do NOT apply to potential drug-drug interactions, while others do NOT specify the object or
precipitant drug.

e In summary, the Naranjo algorithm does NOT address several key issues that are necessary to evaluate causation of a
potential drug interaction.

0 Therefore, limitations in reports utilizing this scale to describe drug-drug interactions should be observed.

This link contains a continually updated chart with specific CYP enzyme effects (inhibition, induction, substrate) in addition to
strength of CYP enzyme effects.
o http://medicine.iupui.edu/flockhart/

FDA drug interaction resources (CYPs, transporters, in-vitro, in-vivo, etc)
e FDA website page link

Suggested Stepwise Approach to Drug Interaction Evaluation and Management:
1. Refer to Clinical Pharmacist for consult
OR
1. Determine if interaction is pharmacokinetic or pharmacodynamic, or both
Determine which is substrate, inhibitor, inducer, etc
3. Determine what sequence of addition, or removal, is involved

N


http://www.warfarindosing.org/
http://www.medscape.com/viewarticle/569794
http://medicine.iupui.edu/flockhart/
http://www.fda.gov/cder/drug/drugInteractions/tableSubstrates.htm

Determine type of interaction, thus the consequence

Determine likelihood (DIPS) and severity of interaction (substrate limited to only one important CYP pathway, etc?)
What are the consequences of toxicity or reduced efficacy?

What are the primary and secondary goals of therapy and how may these be affected by the interaction?

Suggest change of dose, alternative treatment, monitoring and counsel as appropriate

Fill out and submit a MedWatch form when applicable

R

Can dl interactions with warfarin can be evaluated and predicted by monitoring the INR?

No. Aspirin and plavix are unlikely to increase INR but clearly increase risk for bleeds. The same may apply to SSRIs, NSAIDs or
other drugs typically representing a pharmacodynamic interaction. We focus heavily on INR monitoring with our warfarin
patients. However, we must be vigilant with ALL the medications in the patient’s regimen and their relation to warfarin.

Practice Consideration:
Per Rose M. et al it is suggested to obtain INR prior to starting antibiotics and periodically
during concurrent antibiotic therapy.

Risk factors making significant bleed more likely: (bold are most consistently reported)
¢ INR elevated
e Hxof Gl bleed
e Age>65 (controversial — 2008 CHEST say that individuals who are otherwise good candidates for anticoagulation
therapy should not have it withheld because of their age)
e Initiation of therapy (first few weeks)
e (CVdisease (Hypertension, History of Stroke
e Renal Failure
Anemia
Concurrent anti-platelet or NSAID use
Recent surgery, Trauma, Fall
e Heavy EtOH use
e Unstable anticoagulation response

Is Point Of Gare (POC]INR testing comparable to conventional laboratory testing?

NOTE: The INR is based on International Sensitivity Index (ISI) values derived from the plasma of patients who had received
stable anticoagulant doses for at least 6 weeks. As a result, the INR is LESS reliable EARLY in the course of warfarin therapy,
particularly when results are obtained from different laboratories (CHEST 2008).

Literature Highlight: e:
Kaatz et al compared two POC monitors and four clinical laboratories against a !
secondary reference thromboplastin preparation. They found that laboratories § Ranl O CoaguChek S
using a more sensitive thromboplastin showed close agreement with the standard, | £ *°T] EE?Z';I.SM ‘s
whereas laboratories using an insensitive thromboplastin showed poor agreement. ; 40
The two monitors fell between these two extremes. % 30—
. o ® 20
CIPA’s POC INR testing program utilizes the CoaguChek XS by Roche. ol
This device represents a significant improvement over its predecessor the . -
CoaguChek S by Roche. The bar graph to the right illustrates that the i-STAT and £0002 :0304 :0508 +0710 10
CoaguChek XS devices had more than 90% of results within 0.4 INR units of the Difference in INR (POCT — Lab)

reference method, whereas the CoaguChek S had slightly more outliers.

Notably, out of n=48, only 1 (2%) of CoaguChek XS users had results differing by more than 0.5 INR units from the
reference method (compared with 8% in the CoaguChek S). This study had only 1 laboratory involved as the reference measure;
it would have been informative to test also for variance between laboratories (as with Kaatz et al). It is informative to utilize 0.5
INR units as a variance ‘cut-off’. If we truly strive for an INR of 2.5 (2.0 — 3.0) or 3.0 (2.5-3.5), than by extrapolation 98% of
CoaguChek XS and i-STAT users were dosed to maintain an INR that was in range (whether INR reported by POC device was the
true INR or not - accuracy).

Potential Benefits to POC Patient Self Testing (PST) and Patient Self Monitoring (PSM):
e Convenient opportunity for increased frequency of testing when deemed necessary
e Use of same instrument provides a degree of consistency in instrumentation
o Self-testing provides the potential for greater knowledge and awareness of therapy, possibly leading
to improved compliance


https://www.accessdata.fda.gov/scripts/medwatch/medwatch-online.htm

NOTE: In regards to POC INR testing, several systematic reviews or meta-analyses have been conducted in
the past few years using different criteria for review, each showing improvements in either or both the
quality of anticoagulation control (TTR-Time spent in Therapeutic Range) or adverse events (CHEST 2008).

Thus it appears that POC INR testing, in the right patients, could prove both more effective
and more convenient than usual care; especially as technology improves and machines
that are still more reliable continue to be developed.

Is pharmacogenomic information incorporated in to current practigeidelines?

Not yet. Current CHEST practice guidelines do NOT support routine incorporation of pharmacogenomic information when
dosing warfarin. The main reason cited for this is lack of large scale prospective data and costs associated with obtaining the
genetic data. However, as the cost declines this should likely become part of a routine anticoagulation work up.

The main goals of warfarin management are minimizing risks, consistency (in dosing, diet, etc) and maintaining goal INR.
Preliminary studies indicate that two specific types of genetic alterations account for about 25 — 50 % of the variation in
response to warfarin. If longer term studies support these numbers in any fashion; then genetic information is just as valuable,
if not more valuable, than the patient’s diet or concomitant medications. Since our goal is reducing risk and striving for
consistency, these genetic alterations are likely to be an essential aspect of warfarin management.

Are there alternatives to warfarin for oral anticoagulation yet?

Not in US. However, at least 2 very promising different compounds have been submitted for approval to the FDA in the last
year.These include Pradaxa® (dabigatranetexilate) and Xarelto® (rivaroxaban) detailed in a chart above. Even if and when these
drugs are approved, long term safety and efficacy data is far off. Thus warfarin and anticoagulation clinics will continue provide
significant services for the foreseeable future.
Thus far these drugs promise to provide:

e A wider therapeutic range

e Minimal or no blood monitoring

e Quicker onset of action
Fewer drug interactions
Potential to not only prevent clots from forming, but also possibly break down clots already present

Literature Highlight:

RECORD-3: Rivaroxaban (oral) superior to enoxaparin (subQ)?

In this study, rivaroxaban 10 mg PO daily started 6—8 hours after surgery (n=1254) or enoxaparin 40 mg SC once daily started the
night before surgery (n=1277) were administered to patients for 10—14 days, Rivaroxaban significantly decreased the composite
endpoint of DVT, nonfatal PE, and all-cause mortality as compared to enoxaparin (9.6% for rivaroxaban vs. 18.9% for enoxaparin,
P<0.001). In addition, major VTE was significantly reduced (1% for rivaroxaban vs. 2.6% for enoxaparin, P=0.01). Bleeding (4.9% for
rivaroxaban and 4.8% for enoxaparin) and major bleeding (0.6% for rivaroxaban and 0.5% for enoxaparin) were not significantly
different between the 2 treatment groups.

Is Vit K supplementatiomn acceptablestrateqy to help stabilize patients with vaable INRs?

Yes, in specific patients.
First, determine whether a patient with variable INR response is suitable for supplemental vitamin K by excluding the known
multiple causes of INR variability (drug interactions, etc).
Variable INR defined as (Sconce et al. in CHEST 2008):
e Minimum of 3 warfarin dose changes OR 3 INRs outside of therapeutic range in the preceding 6 months,
OR
¢ INR Standard Deviation > 0.5 with at least three warfarin dose changes during the previous 6 months

Literature Highlights:

e Sconce et al showed that patients with unstable INRs had poorer intake of vitamin K.

e Kurnik et al showed that in vitamin K-depleted patients, very small amounts of vitamin K-containing vitamins will
influence the INR to a greater extent than in those with an adequate vitamin K status.

e Schurgers et al found that a dose of vitamin K of at least 150mcg was needed to alter the INR response.

e Sconce et al later found in a randomized, blinded trial in 70 unstable patients over a 6-month period, that vitamin K
supplementation (150mcg/day) resulted in significantly greater decrease in standard deviations of INRs than with
placebo.




CHEST Guidelines recommendation:

“For patients receiving long-term warfarin therapy with a variable INR response not attributable to any of the usual known
causes for instability, we suggest a trial of daily low-dose oral vitamin K (100 to 200mcg), with close monitoring of the INR and
warfarin dose adjustment to counter an initial lowering of the INR in response to vitamin K”.

In which patient population may benefit outweigh risk for combination therapy with warfarin and aspirin?

Following an acute coronary syndrome (i.e. clot formation subsequent to plaque rupture), combination therapy with warfarin
and aspirin may be considered in certain patients. (Zagaria, M. US Pharmacist. 2008)
V Left ventricular thrombus
V  Extensive ventricular wall motion abnormalities on EKG
V  History of thromboembolic disease
V  Chronic Afib
Note:
e Combination therapy DOES increase risk for major and minor bleeds
e Individuals on combination warfarin plus aspirin have been shown to be 2 — 3 times MORE
likely to DISCONTINUE their treatment
e Despite combination demonstrating superior efficacy, NOT currently recommended as a
preferred regimen in practice guidelines in patients other than those patients with above
risk factors

Literature Highlights:

Van Es RF et al, “Aspirin and Coumadin After Acute Coronary Syndromes (The ASPECT-2) Study: A Randomized Controlled Trial”
Patients admitted for acute coronary events (n=999) at 53 sites were randomized in an open-label fashion to 3 groups followed
for a maximum of 26 months. Primary composite end point was first occurrence of myocardial infarction, stroke or death.

9% Low-dose aspirin
5% (hazard ratio 0.55 [95% Cl 0.3-1.00], p=0.0479)  High intensity warfarin (INR 3-4)
5% (hazard ratio 0.50 [0.27-0.92], p=0.03) Combined low-dose aspirin and moderate intensity warfarin (INR 2-2.5)

e  Major bleeding similar in all three groups (<2%)
e Minor bleeding was increased in combination therapy (5% vs. 15%, HR 3.13 [1.82-5.37], p=<0.0001)
e Patients in both warfarin arms were more likely to permanently discontinue the study drug

The APRICOT-2 trial (aspirin 80mg daily and median INR 2.6) demonstrated:
e Asignificant reduction in coronary artery reocclusions, defined as the presence of TIMI grade 2 flow or less at
angiographic follow-up (28% aspirin alone vs. 15% dual antithrombotic therapy; p<0.02),
e Revascularization (31% aspirin alone vs 13% dual therapy; p<0.01),
e Reinfarction (8% aspirin alone vs. 2% dual therapy; p<0.05),
e Event-free survival rate (65% aspirin alone vs. 86% dual therapy; p<0.01) at 3 months following STEMI

The WARIS Il trial showed a reduction in death, nonfatal reinfarction, or theomboembolic stroke in patients receiving aspirin
75mg daily plust warfarin (INR 2-2.5) compared with aspirin 160mg daily alone (15% vs 20%; p=0.001).

CHEST 2008 Guidelines: (Support combination of warfarin and aspirin in at least 4 specific patient populations)

e  6.0.6. In patients with mechanical heart valves who have additional risk factors for thromboembolism, such as AF, hypercoagulable state, or
low ejection fraction, or who have a history of atherosclerotic vascular disease, we recommend the addition of low-dose aspirin (50 to 100
mg/d) to long-term VKA therapy (Grade 1B). We suggest aspirin not be addedo VKA therapy in patients with mechanical heart valves who
are at particularly high risk of bleeding; such as in patients with history of Gl bleed or in patients > 80 years of age (Grade 2C).

e  6.0.7. In patients with mechanical prosthetic heart valves who suffer systemic embolism despite a therapeutic INR, we suggest the addition
of aspirin (50 to 100 mg/d) if not previously provided and/or upward titration of VKA therapy to achieve a higher target INR. For a previous
target INR of 2.5, we suggest the VKA dose be increased to achieve a target INR of 3.0 (range, 2.5 to 3.5). For a previous target INR of 3.0,
we suggest the VKA dose be increased to achieve a target INR of 3.5 (range, 3.0 to 4.0) [Grade 2C].

e  7.0.5. In patients with bioprosthetic valves whohave additional risk factors for thromboembolism, including AF, hypercoagulable state, or
low ejection fraction, we recommend VKA therapy (target INR, 2.5; range, 2.0 to 3.0) [Grade 1C]. We suggest the addition of low-dose
aspirin (50 to 100 mg/d) be considered, particularly in patients with history of atherosclerotic vascular disease (Grade 2C). We suggest
aspirin not be addedo long-term VKA therapy patients with bioprosthetic heart valves who are at particularly high risk of bleeding, such as
patients with history of Gl bleed or in patients > 80 years of age (Grade 2C).

e 8.0.5. For patients who have had successful resolution of PVT, we suggest initiation of IV UFH and VKA therapy. We suggest IV UFH be
continued until a therapeutic INR is achieved. For a mechanical valve in the aortic position, we suggest maintaining a higher INR (target, 3.5;
range, 3.0 to 4.0) plus aspirin (50 to 100 mg/d). For a mechanical valve in the mitral position, we suggest maintaining a higher INR (target
4.0; range 3.5 to 4.5) plus aspirin (50 to 100 mg/d) [Grade 2C].




The “ACC/AHA 2006 Guidelines for the Management of Patients with Valvular Heart Disease” also describe numerous particular
patient populations in which combination of warfarin with aspirin is recommended.
General Drug Information on warfarin

Deferred for future drug class reviews.

Literature Review Highlights
Incorporated into each appropriate section for this review.

Link to Complete Reference Page
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The drugs in this chart represent the other commonly reported warfarin drug interactions again arranged by severity with likelihood relationship as well. These

drugs should be avoided whenever possible, however unlike the previous chart above, when co-administration is necessary benefit may outweigh risk and typically
INR can be managed with more frequent monitoring.
Drug (precipitant) Avg. Likelihood |Alternative Drug Less Likely to Interact
Severity OR Monitoring Notes
Drugs that INCREASE INR — may need to decrease warfarin dose

Augmentin

Azithromycin

Acetaminophen 2 2.5 Evidence of more significant interaction than previously thought is accumulating, especially when considering combination with propoxyphene and
its contribution. Appears to be safer when dose is <1.3grams/day for less than 10-14 days. INR and coagulation parameters should be monitored
more frequently (e.g. once or twice weekly) when a patient is starting or stopping chronic acetaminophen therapy, especially if >1.3 to 2grams/day.

Amiodarone 2 1 VERY close monitoring; Per Lu Y. et al empirically half the warfarin dosage when amiodarone is started then adjust the dose accordingly. Amiodarone half-life ranges
from (28-107 days), mean 40 - 55 days, thus steady state may take 130 - 535 days! Lu et al concluded that clinically significant interaction (INR >5) occurred primarily
in the first 12 weeks of combined therapy and when the warfarin dosage was not decreased when initiating amiodarone. All of these patients were actively managed
by the same coumadin clinic with protocol, ie. These patients were very closely monitored. This 80week long study does appear to support idea that warfarin and
amiodarone can be safely coadministered when close frequent INR monitoring occurs.
In addition, amiodarone tablets contain iodine in each tablet,amiodarone-induced hyperthyroidism can further enhance anticoagulant effect of warfarin.

Aspirin (CV protection) 2 2 Benefit outweighs risk ONLY in select very high-risk patients. Serious bleeding is definitely more likely.

Cimetidine 2 1 All other H2RAs are virtually devoid of this potential interaction and do NOT sacrifice efficacy.

Don Quai 2 2 Used for treatment of many gynecologic ailments, found to contain about six coumarin derivatives.

Fluvoxamine 2 2 Potent CYP1A2, 2C19, moderate 2C9, 3A4 inhibitor

Gatifloxacin 2 3 Non-quinolone if possible, levofloxacin and moxifloxacin appear to have less significant increases however also risky, consider shortest duration of
antibiotics, ensure appropriate use -- renal (cipro) vs. pulmonary (levo, moxi) quinolones.

Gemfibrozil 2 3

Ginkgo biloba 2 n/a Cases of subdural hematoma and ocular bleeding have been reported from ginkgo use alone.

Levofloxacin 2 2

Levothyroxine Patients at greatest risk are those who have been stabilized on warfarin therapy and then placed on levothyroxine therapy to reverse
hypothyroidism. Conversely, patients with untreated hypothyroidism usually require higher warfarin doses to achieve a therapeutic INR due to a
slower rate of clotting factor catabolism.

Metronidazole 2 1 Is anaerobic coverage necessary?ls clindamycin a suitable option?

Phenytoin (biphasic) 2 2 Enzyme induction will generally take about 1 — 2 weeks

Piroxicam 2 1 Other NSAIDs less likely to interact, Narcotic (not propoxyphene), non-acetylated nsaids?

Ritonavir (€ or D) 2 2

Sulfinpyrazone (biphasic) |2 1 Little reason to use this med vs. allopurinol

Sulindac 2 3 Other NSAIDs less likely to interact, Narcotic (not propoxyphene), non-acetylated nsaids?

Mango 2 1

Tramadol 2 2

SMZ/TMP 2.5 1

Other NSAIDs 2.5 2 Non-acetylated salicylates such as cholinesalicylate, magnesium salicylate, salsalate, and sodium salicylate appear to be safer choices with oral
anticoagulants and have minimal effects on platelet function and tend to produce less gastrointestinal damage. Some NSAIDs such as ibuprofen,
naproxen and diclofenac may be less likely to increase oral anticoagulant induced hypoprothrombinemia than others. Acetaminophenis a
reasonable substitute when analgesic or antipyretic effects are needed (caution with higher doses and chronic use). COX-2’s do NOT appear to be
significantly safer than conventional NSAIDs.

Ciprofloxacin 2.5 1 Non-quinolone if possible, levofloxacin and moxifloxacin appear to have less significant increases however also risky, consider shortest duration of
antibiotics, ensure appropriate use -- renal (cipro) vs. pulmonary (levo, moxi) quinolones.




Sertraline 2.5 1 Kinetic interactions unlikely, pharmacodynamic interactions possible possibly Citalopram or Escitalopram, Venlafaxine less likely, TCAs?

Tamoxifen 2.5 2 Can raloxifene be used instead?

Clofibrate 3 1 Not in US, Niacin if treating TGs

Disulfiram 3 2 Liver disease is potential contributor to reports given nature of treatment indication

Ethanol (w/liver dx) 3 1 Liver disease or acute intoxication represent more serious interactions

Fish Oil 3 1 If OTC patient should purchase same brand and strength and take consistent dosage; if either OTC or Rx, close monitoring during first 4 weeks
advised; A literature review by DeFilippis and Sperling found that an increased incidence of bleeding was observed in only 1 of 148 studies
reviewed, and in that case the omega-3 dosage was relatively high at 6g/day. Niacin some statins are alternatives for TGs or HDL that are less likely
to interact with warfarin.

Leflunimide 3 3

Erythromycin 3 1 May be more of an issue when discontinuing therapy

Drugs that DECREASE INR — may need to increase warfarin dose

Barbiturates 2 1 Induction of enzymes usually results in a delayed interaction

Rifampin 2 1 Note: Often given in combination with isoniazid which potentiates warfarin — making interaction less predictable

Ribavirin 2 1

Ritonavir (€ or D) 2 2

Green Tea 2 4

Carbamazepine 2.5 1 Induction of enzymes usually results in a delayed interaction

Cholestyramine 2.5 1 In addition to binding to drug, may also inhibit Vit K absorption, and interfere with enterohepatic circulation of oral anticoagulants. Colesevelam
found to have NO clinically significant interaction with warfarin, is generally better tolerated, and lowers A1C in diabetics.

Griseofulvin 2.5 1 May take up to 12 months to manifest.

Trazodone 2.5 1

Mercaptopurine 2.5 1




Appendix A

Appendix |. Drug Interaction Probability Scale

The Drug Intaraction Probability Scale (DIPS) is designad to assess the probability of a causal relationship between a potential drug interaction
and an event. It iz pattamed after the Maranjo ADR Probability Scale (Clin Phamacol Ther 1981;30:230-45),

Directions:
O Cirde the appropriate answear for each question, and add up the total score.

O OCbject drug = Drug affectad by the intaraction.
Pracipitant drug = Drug that causes the interaction.

O Usethe Unknown (Unk) or Mot Applicable (NA) category if (a) you do not have the information or (b) the question is not applicable (eg, no
dachallenge; dosa not changed, etc.).

Unk or
Questions Yas No NA
1. Are there pravious credive reports of this interaction in humans? +1 -1 0
2. |z the observed interaction consistant with tha known interactive propeies of precipitant drug? +1 -1 ]
3. |z the observed interaction consistant with the known interactive propeties of object drug? +1 -1 ]
4. |z the event consistent with the known or reasonable time course of the interaction (onset and/or offsat)? +1 -1 0
5. Did the interaction remit upon dechallenge of the precpdaardug with no change in the object dug? +1 -2 0
(if no dechallenge, use Unknown ar MA and skip Question &)
&. Did the interaction reappeaar when the precipitant drug was readministerad in the presence of +2 -1 0
continued use of object drug?
7. Arethere reasonable alternative causes for the event?? -1 +1 0
8. Was the object dmug detectad in the blood or othar fluids in concantrations consistant with the +1 0 0
proposed interaction?
9. Was the drug interaction confirmed by any objective evidence consistent with the effects on the +1 0 0
object dug (other than drug concantrations from question 87
10. Was the interaction greater when the precipitant dmg dose was increased or less when the precipitant +1 -1 0

drug dozs was decreased ?

AConsider clinical conditions, other interacting drugs, lack of adharence, risk factors (29, age, inapproprate doses of object drug). A ND answer pre-
surmas that enough information was presantad 2o that ona would expact any altemative causes to b mentionad. When in doubt, use Unknown or MA
designation.

Total Score Highly Probabla: =B
Probalbile: 54
Possible: 2—4
Doubtful: =2

Link to abstract of article online at annals.com: DIPS Tool Article
Full text can be obtained by e-mailing a request to myself (or joining the organization of course).



http://www.theannals.com/cgi/content/abstract/41/4/674
mailto:rkraft@chsbuffalo.org?subject=DIPS%20Fulltext%20article%20request

Appendix B
Naranjo Algorithm

To assess the adverse drug reacspacific to ONE drugplease answer the following questionnaire and give the
pertinent score.

QUESTIONS YES | NO | DO NOT | SCORE
KNOW

1. Are there previousonclusivereports on this reaction? +1 0 0

2. Did the adverse event appear after the suspected drug was administg +2 -1 0

3. Did the adverse drug reaction improve when the drug was discontinug +1 0 0

a specificantagonist administered?

4. Did the adverse reaction reappear when the drug was readministered +2 -1 0

5. Are there alternative causes (other tthendrug) that could on their own | -1 +2 |0
have caused the reaction?

6. Did the reaction reappear when a placebo was given? -1 +1 |0

7. Was the drug detected in the blood (or other fluids) in concentrations | +1 0 0
known to be toxic?

8. Was the reaction more severe when the dose was increased, or less | +1 0 0
when the dose was decreased?

9. Did the patient have a similar reaction to the same or similar dragy in| +1 0 0
previous exposure?

10 Was the adverse evaminfirmed by any objective evidence? +1 0 0

TOTAL SCORE

Score: Interpretation

>9 definite Score Received /5
5-8 probable

1-4 possible

0 doubtful

* Naranjo CA, Busto U, Sellers EM, et aA method for estimating the probability of adverse drug reactions.ClinPharmacolTher. 19814%);239



