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A Review of Dabigatran, an Oral Anticoagulant
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Rebecca A Carey, lilth-year pharmacy mejor from Trenton, Mich., Nicole R. Hume, fitth-year pharmacy major from Lendon, Ohio,
Karen L. Kier, BSPh 82, Ph.D., R Ph, BCPS, James Spicer, PharmD ‘04

Background

Anticoagulants have commonly bean used for the treatment of venous
thromboembolsm (VTE) and stroke pravention, VTE is a life-threatening
complication consisting of either a deep vein thrombosis (DVT) or pul-
monary ambolism (PE). Immobility of post-surgical orthopedic patients,
commonly hip and knee replacermnants, puts these patients at notable
risk for fatal VTEs, Othar spacific patient groups at risk for thrombotic
events include those with atrial fibrillation {a-fib) or mechanical valve re-
placements, Patients at nsk for stioke, as well as at risk post-myocardial
infarction patients, also banefit from anticoagulation therapy. Due to
serious clinical complications associatad with thrombotic events, such as
stroke, death, loss of limb, blocked blood vessels or difficulty breathing,
a prophylaxis regimen is vital for patients following surgery or those with
increased risk foran event'?

Post-surgary, low molecular weight heparin (LMWH), such as enox-
aparin (Lovenox®) and factor Xa inhibitors like fondaparinux (Arixira®},
are Typically used for prevention of thrombotic events. The Amencan
Chest Physicians Evidence-Based Clinical Practice Guidelines recom-
mend prophylaxis start ether befora or as soon as possible after surgery
and continue until the patient is fuly ambulatory. However, this regimen
is often difficult bacause it requires an inpction, and there is a possibility
of poor patient adherance. Hepar-induced thrombocytopenia (HIT) also
prasents as a nsk for patents on LMWH therapy. An oral agent without
the risk of HIT would be praferred. The currant oral standard of therapy
is warfann, a vitamin K antagonist that is commonly used for a-fib
patents as well as any patients indicatad for long-term anticoagulation.
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Figure 1: Targst of dabigatran on clotting cascade

Many ssues make the clinical use of warfarin difficult, including high
patient vanability, many food and drug interactions involving the CYP450
enzyme system, and diets varying in levels of vitamin K. This therapy
requires substantial monitoring of PT/ANR levels to ensure patients fall
within & narrow therapeutic range. This therapy can be difficult, leading
to & high proportion of patients outside of their therapeutic range at any
given time. With low PT/INR, patients are at risk for VTE, and with high
levels, patients are at risk for stroke or hemorthage. Due to the difficulty
of reatment, warfarin-induced necrosis, contraindications to warfann
and those who hava trouble understanding changes in dosages, warfarin
is not a good therapy option for all candidatas '

Drug information

Dabigatran atexilate is an orally available pro-drug of dabigatran, a
competitive, reversible, direct inhibitor of thrombin (Factor ila) (Figure
1). The drug has fast onset, peaking two hours after administration, and
& haif-life of 12-17 hours. Dabigatran is converied by esterasas and not
by the CYP enzyme system, and 80 percent is excreted by the kidneys
unchanged. Other available agents in the diract thrombin inhibitor class
include bivalirudin, lepirudin and argatroban, which are all npctable

Pharmacokinetics/Pharmacodynamics

Creatinine clearance (CrCl) has shown o affect the clearance of dab-
igatran but may not be clinically significant, since plasma concentrations
in renally impaired patients are similar with lavels in healthy patients,
Patents with a CrCl of less than 30 mlmin were nol included in the
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studies, so safety has not been confirmed in this patient population. In
three studies, men and women were shown to have different plasma
concentrations of dabigatran, with women having slightly higher concen-
trations. This could potentially be explained by increased overall body
fat distribution, decreased muscle mass and smaller volume of distribu-
tion.? " Reduced renal clearance could affect bleeding risk in high doses
of dabigatran shown by BISTRO |, which found no major bieeding until
reaching 300 mg of dabigatran twice daily." Therefore, higher doses of
dabigatran should be avoided or monitored closely in patients with renal
impaiment

In a small study, patients with moderate hepatic impairment exhibited
similar piasma concentrations of dabigatran when compared fo heaithy
males." The study found slightly less activation of the pro-drug, but the
study was not large enough to make a conclusion of clinical significance.
Absorption of dabigatran requiras an acidic environment and could be af-
fected by vanation in gastric pH. The dosage form of dabigatran etexilate
studied is formulated with tartaric acid to standardize the microenviron-
ment which helps increase dissolution and absorption.'! Bioavailability is
lowered to some extent by co-administration of proton pump inhibitors. A
PK study in the elderly (n=35) found use of pantoprazole with dabigatran
to decrease dabigatran absorption by 20-25 percent.® The authors claim
there is no clinical significance, but it has not yet been proven in a larger
study, Bioavailability has been studied in both fasting and fatty meals but
has not been shown to be affected by either.

Efficacy

All of the studies assignad VTE rates as primary or secondary out-
comes. BISTRO | and RE-NOVATE evaluated efficacy of dabigatran in
total hip replacement patients, and BISTRO |l expanded upon BISTRO
| by including total knea replacements. RE-LY evaluated dabigatran

in patients with a-fib.* The trials concluded dabigatran is either better
or equivalent to warfarin therapy for these conditions. Lower rates of
DVT were found with higher doses of dabigatran. The BISTRO |l study
concluded the lowest rate of VTE was found with 225 mg twice a day."
In the same study, a dose as low as 50 mg dabigatran was found t© be
non-inferior to the current standard of therapy of 40 mg enoxaparin.

In the RE-LY study, which studied dabigatran in a-fib patients, 110 mg
of dabigatran was shown to be non-inferior to wafarin, while 150 mg
actually performed better than warfarin, Warfarin had fewer incidences
of myocardial infarction compared to dabigatran, but the 150 mg dab-
igatran dose prevented more strokes, RE-NOVATE found no absolute
difference or rates between the two groups of dabigatran and enox-
aparin with major VTE or thrombosis-related death.'® RE-MOBILIZE,
which evaluated dabigatran in knae arthroplasty surgery patients, found
enoxaparn o be more efficacious than dabigatran, concluding dabiga-
tran had a higher risk of VTE and VTE-related mortality.' The authors
suggested this result was because of the more intense, prolonged
dosing of enoxaparin and the different European procedure that was
used during trial. The other studies outwaigh the negative results of
RE-MOBILIZE and the indifferent results of RE-NOVATE by involving
more than 20 000 patients comnpared to 1,896 and 3,493 patients in the
other trials, respectively. More trials should be done on a larger scale to
solidify or disregard the two former studies' evidence.

Several of the studies allowed the use of aspirin (doses <160 mg),
COX-2 inhibitors and compression stockings during the trials without
considering the effects on the results, During a review, Eriksson ad-
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dressed the aspirin issue stating no platelet aggregation was seen when
administering dabigatran along with aspinn, Preliminary data shows
potential increased bleeding when aspinn is used with higher doses of
dabigatran.'s

Although dabigatran studies have several valid points, flaws in trial
design become the limiting factors to validity of findings. BISTRO Il and
RE-NOVATE have inadequale or lack of proper veniographies, and both
studies had high dropout rates. These same two sfudies also falled to
take into account the use of aspirin, COX-2 inhibitors or compression
stockings. Lack of blinding and misuse of powear aiso limit vanous trials,
Many articles do not show calculations for power or use the statistic

Pmmﬁ)’-“'ﬁ

Safety

Dabigatran has been found o be safe according BISTRO |, BISTRO

Il and the RE-LY studies, All three studies found dabigatran foliows a
linear dose-response curve, making dosing easier than other agents.

In BISTRO | and BISTRO Il, there were no major or clinically significant
ma jor bleeding issues for 150 or 300 mg doses.'" RE-LY found similar
results, althaugh further data showed, at 150 mg, there were comparable
bleeds to warfarin. It may be of clinical benefit to dese patients at 110
mg for fewar major bleeds and hospitalizations * RE-NOVATE confirmed
safety by finding no substantial differences for major bleeding events be-
tween dabigatran doses 220 mg or 150 mg comparad to enoxaparin 40
mg (p=0.44 for 220 mg and p=0.6 for 150 mg)." However, results from
PETRO, a study comparing dabigatran t warfarin with and without as-
pirin in patients with afral fibrillation, suggest dabigatran may be unsafs
with aspinin at high doses. A 300 mg dose along with aspinn was found
fo cause major hemorrhage and was discontinued."” Significant differ-
ences batwaen the dabigatran groups and enoxaparin were found when
comparing bleeding event frequencies. In the RE-COVER trial, which
evaluated dabigatran versus warfarin in patients with acute venous
thromboemaobolism, 9 percent of patients taking dabigatran discontinued
use due to adverse drug effects, compared with 6.8 percent of patients
taking warfarin, This difference was not explained by the authors.”

The overall result was more total bleeds in tha warfarin group. The trial
found dyspepsia as the most common adverse effect of dabigatran. One
potential safety issue is the long half-life making reversibility difficult in

a hemorrhage situation, espacially since there is no antidote. A study

by Stangier deemed a drug interaction with atorvastatin was clinically
insignificant in a study, with its concentrations being increased by 18
percent, and caused an 18 percent decrease in dabigatran concentration
when taken concomitantly.® Finally, patients on verapamil, amiodarone
or guiniding have P-giycoprotein interactions, causing a significant rise in
dabigatran serum concentrations, Concluding information regarding the
safely of dabigatran is difficult to assess with direct comparisen fo other
agents, as trials have been designed following various standardized
guidelines. Further trials with more patients and a comparison to curmant
U.S. guidelines would help in making a strong argument for Food and
Drug Administration (FDA) approval.

Where is it useful?

Due to its oral avalilability and low number of known interactions, dabiga-
tran could be used clinically for post-orthopedic surgery in both hip and
knee patients and in a-fib patients. Although not currently researched,
long-ter anticoagulation with dabigatian may be useful in heart valve
replacement patients, Dabigatran could be especially beneficial in pa-
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tients who have a contraindication to warfarin and are in need of long-term
anticoagulation. This medication may replace warfarin in patients receiv-
ing it as prophylaxis after a VTE. Dabigatran offers an orally available
patient option with the possibility cf lower patient stroke and hemorrhage
risk, while requiring less patient monitoring.

Wafarin therapy leaves patients at a heightened risk for intracranial
hemorrhages, which involve both hemorrhagic stroke and subdural or
subarachnoid hemorrhages. Although intracranial hemorrhages only occur
in 0.3 percent of patients cn warfarin, they account for 90 percent of the
death and disabiliies associated with hemnorrhages. '® In the RE-LY trial,
dabigatran was shown fo have a similar bleeding risk; however, signifi-
cantly less intracranial bleeds occurred in both dabigatran groups (0.23
percent in the 110 mg group and 0.3 percent in the 150 mg group) than
the warfarin group (0.74 parcent).* A review of the RE-LY trial stated that
for every 357 patients treated with 150 mg of dabigatran rather than war-
farin, one hemorrhagic stroke will be prevented.” Patients who commonly
fall may not be good candidates for warfarin due to the risk of intracranial
hemorrhage. Dabigatran could find a pivotal place in therapy by balancing
the risk of an intracranial hemorrhage with the prevention of a VTE while
still allowing the patient to be on an oral medication,

While dabigatran may be useful in specific patients, widespread use
will not occur until more evidence supports it as a warfarin replacement.
The cost of the brand-name dabigatran will likely hinder its prescribing
until further studies have shown a cost-benefit over traditional warfarin
and enoxaparin treatment regimens. While the potential cost to U.S.
patients is not yet known, in Ireland, a month supply of 5 mg warfarin
is approximately $3.55 compared to a month supply of dabigatran at
$239.55. Dabigatran has a potential cost advantage in that there is little
to no monitoring required, and the novel agent could reduce the cost of
treafing complications of warfarin misuse. Hindrances to use of dabigatran
include potential interaction with drugs such as PPIs and difficulty dosing
in renally impaired patients, Dabigatran is advantageous in hepatically
impaired patients due 10 its activation by esterases and 80 percent renal
excretion. Dabigatran does not have interactions with vitamin K-containing
foods, other medications metabolized by cytochrome P450s or frequent
PT/INR monitoring.?”

Based on cuirent evidence, clincally dabigatran has a great potential
for therapy for both post-hospitalization and prevention of clotting in
certain populations. With FDA approval and release of this drug, time
will provide safety and efficacy data to sclidify the place of dabigatran in
therapy along current anticoagulation guidelines.
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