[Downloaded free from http://www.jpharmacol.com on Wednesday, October 13, 2021, IP: 157.45.222.78]

Mini Review

The new factor Xa inhibitor: Apixaban

Sangeeta Bhanwra, Kaza Ahluwalia

Department of Pharmacology, Government Medical College and Hospital, Chandigarh, India

ABSTRACT

Cardiovascular diseases are still the most important cause of morbidity and mortality worldwide and
anti-thrombotic treatment is widely used as a result. The currently used drugs include heparin and its
derivatives, vitamin K antagonists, though efficacious, have their own set of limitations like unpredictable
pharmacokinetic profile, parenteral route (with heparin and its derivatives only), narrow therapeutic window,
and constant laboratory monitoring for their efficacy and safety. This lead to the development of novel factor
Xa inhibitors which could be given orally, have predictable dose response relationship and are associated
with lesser hemorrhagic complications. They include rivaroxaban, apixaban, and edoxaban among others.
Apixaban has currently been approved for use in patients undergoing total knee or hip replacement surgery
and to prevent stroke in patients with atrial fibrillation. Many trials are ongoing for apixaban to firmly establish

its place in future, among the anti-thrombotic drugs.
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INTRODUCTION

Thrombosis continues to be a menace, inspite of available
drugs like heparin and its derivatives, vitamin K antagonists,
and direct thrombin inhibitors (DTIs), which though
efficacious, are fraught with their own set of limitations. The
problems encountered with Unfractionated Heparin (UFH) are
its intra-venous route, animal source, and heparin-induced
thrombocytopenia (HIT). Warfarin has delayed onset and
offset of action, a narrow therapeutic window, an unpredictable
pharmacokinetics and pharmacodynamics, along with dietary
and drug interactions. Also, both the drug groups need
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monitoring by APTT and INR, respectively. Low molecular
weight heparins (LMWH), also have issues like parenteral
route, HIT and inability to use in renal insufficiency.!!!

Direct factor Xa inhibitors are the new oral drugs on the
block, theoretically supposed to be better than DTIs, because
former have no effect on activity of thrombin, per se.
Rivaroxaban (July, 2011) and apixaban (December 2012) have
been approved by United States Food and Drug Administration
(USFDA) for the use in clinical setting of thrombotic disorders.
“Xabans” literally mean the drugs which “ban” factor “Xa”.
They do not require monitoring and have a fast and reliable
onset of action, with no risk of HIT.?!

Efficacy profile of apixaban

Apixaban is an oral selective direct factor Xa inhibitor,
approved by European commission, in May 2011 for the
prevention of thromboembolic complications in patients
undergoing elective knee or hip replacement. It has also been
approved by USFDA in December 2012, for use in patients
with atrial fibrillation (AF) to prevent stroke and embolism
[Table 1].03-%
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Table 1: Various clinical trials of apixaban

Trial name, type  Drugs used Patient population enrolled Primary end point Conclusion

ADVANCE 28 Oral apixaban 2.5 mg BD and Total knee replacement DVT, PE, and death Convenient, more
SC enoxaparin 40 mg OD effective than enoxaparin,

less bleeding

ADVANCE 34 Oral apixaban 2.5 mg BD Total hip replacement DVT, PE, and death Lower rates of VTE, less
and enoxaparin 40 mg OD sc bleeding

ARISTOTLE® Oral apixaban 5 mg BD and  AF and one risk factor for Stroke or systemic embolism Superior to Warfarin, less
warfarin stroke bleeding, and mortality

AVERROESH! Oral apixaban 5mg BD or  AF and at risk of stroke, VKA  Stroke or systemic embolism More effective, less
aspirin 81-324 mg/day not suited bleeding

Botticelli DVT, Oral apixaban 5 mg BD, Symptomatic DVT VTE and PE Low incidence in all three

dose ranging™” 10 mg BD, or 20 mg OD, or groups

LMWH followed by VKA
APPRAISE 2@

placebo ischemia

Oral apixaban, 5 mg BD and ACS and risk for recurrent

CV death, MI, or ischemic
stroke

Increased major bleeding
events

LMWH = Low molecular weight heparins, VKA = Vitamin K antagonist, DVT=Deep vein thrombosis, CV=Cardiovascular, MI=Myocardial infarction PE=Pulmonary

embolism, VTE=Venous thromboembolism, OD=Once a day

The FDA approval of apixaban for use in AF patients is based
on two studies. In ARISTOTLE trial, where patients with AF
were put on either apixaban or Warfarin, apixaban had a superior
efficacy and lesser bleeding risks."”! In AVERROES trial, patients
with AF who either refused to take a Vitamin K antagonist (VKA)
or were considered unsuitable for it were on aspirin (81 and
324 mg/day) or apixaban.l The relative risk reduction for stroke
and systemic embolism in favor of apixaban over aspirin was
55%, with a small non-significant increase in major bleeding.”!

In a trial comparing apixaban with LMWH, followed by
warfarin, in patients with deep vein thrombosis (DVT), both
the drug groups were similar in efficacy, with apixaban having
lesser bleeding risk. This trial showed apixaban to be an easy
and simple therapy for DVT patients unlike complex and
inconvenient dosing of LMWH and VKAs.!”

In a phase-2, double-blinded, placebo-controlled dose-ranging
study of apixaban in patients with recent acute coronary
syndrome (ACS), to prevent the recurrence of ACS, it
was added to the ongoing anti-platelet therapy (aspirin,
clopidogrel) of the patients and it was seen to reduce
the ischemic events but with increase in the bleeding
risk.l' Another study done in patients with recent ACS
(APPRAISE 2) also showed similar results, and had to be
terminated early.”®! Further studies need to be done to establish
its safety in the patients with ACS.

There have been few trials on the role of apixaban as an
extended treatment in the patients, who have completed their
intended treatment for DVT or pulmonary embolism; it was
shown that apixaban reduces the risk without any inadvertent
increase in bleeding.['!]

Pharmacokinetics of apixaban
Apixaban is mainly metabolized by CYP3A4 enzyme, hence
given cautiously with inhibitors and inducers of this enzyme.['?

It is also a substrate of P-glycoprotein; hence co-administration
with the inhibitors of P-glycoprotein can increase its plasma
concentration.!’®! The excretion of apixaban is primarily
through hepatobiliary route (75%) and approximately 25%
is excreted through kidneys. The half-life is 12 h and action
starts approximately 3 h after the dose is given. The usual
dose used is 2.5 mg, twice daily for the patients undergoing
knee/hip replacement surgery. It is given as 5 mg preparation
in patients with AF.B>-

Indications for use of apixaban

The main indications of apixaban are as follows:

e Prevention of thrombotic complications in patients
undergoing hip or knee replacement

e Prevention of stroke in patients with AF.

The use of apixaban in prevention of thrombotic complications
in the patients who had undergone hip or knee replacement
surgery has been proved in several clinical trials.’#! It has
also been found useful in patients with AF for prevention of
stroke and thromboembolism.">*! It was seen that apixaban was
associated with higher incidence of major bleeding, when used
in patients with ACS. Hence, more studies need to be done
to know the exact type of patient population of ACS where
apixaban might be useful.®!% There are several ongoing phase
3 trials, which will give enough information regarding the
efficacy and safety of apixaban in patients having acute DVT
and pulmonary embolism.

The use of apixaban for extended prophylaxis in patients
who were medically ill and hospitalized and at risk of venous
thromboembolism, was studied in a clinical trial (ADOPT
study), where it was shown that it is not superior to enoxaparin.
Also, apixaban was associated with higher bleeding risk in
these patients.["¥]

The use of factor Xa inhibitors (apixaban, rivaroxaban, etc.) is
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not recommended in pregnancy, because these agents can easily
cross the placental barrier due to their smaller size. However,
their use in management of pulmonary embolism in pregnant
females is being explored.!'>!1¢) The studies for the usefulness of
other agents of this class of factor Xa inhibitors are still going
on, with the hope to find a still better drug than apixaban.

Adverse effect profile of apixaban

The most common adverse event reported for apixaban,
in most of the trials is bleeding. Risk of minor and
major bleeding is reported to be associated with factors
Xa inhibitors, though to a lesser extent than other oral
anti-coagulants.l’! Drug interactions are a concern, more
for rivaroxaban compared to apixaban.!'3 It should be
used cautiously in patients with a deranged kidney or liver
function. However, does adjustment is not needed in mild
cases of hepatic or renal diseases. Other adverse events
reported with apixaban, to FDA, are hyper-sensitivity
reactions, syncope, nausea, dizziness, etc.[!”!

One of the important issues with factor Xa inhibitors is
that neither there are any available antidotes which can be
effective in their case nor are the drugs dialyzable because
of their high plasma protein binding. To add to the problems,
the effect of apixaban lasts for 24 h after the last dose is
given. For their effect to be reversed, prothrombin complex
concentrates (PCCs) might prove to be useful.!*®!

CONCLUSIONS

The primary advantage associated with apixaban and other
drugs in its group is oral route of administration, which is
convenient to the patient after the discharge. Apixaban boasts
of having a pharmacokinetic profile better than other factor
Xa inhibitors, as it has less drug interactions and is minimally
affected by food.[">!3' However, these drugs are not completely
free from problems. The principal issue is the lack of a specific
antidote to them. But since these drugs have a short half-life,
reversal of action does not pose much problem except where
rapid or acute reversal is needed.l'”? These drugs still stand
the ground of being useful anti-coagulants in thromboembolic
disorders and are attractive therapeutic alternatives as
compared to the current treatment options. It is important to
remember that these agents should be tailored to the individual
patient, and management of thrombotic disorders requires
multi-modal approach.
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