Mehta Hiren R et al. IRJP 2 ¢8) 2011 16-21

INTERNATIONAL RESEARCH JOURNAL OF PHARMACY ISSN 1230 — B407

Available onlime bitp:/worw 1 ponlme. com
Review Article

RIVAROXABAN: AN ORAL DIRECT L’i_[-llBlTﬂR OF FACTOR X-A
Mehta Hiren R'#*, Patel Paresh B*, Galani Varsha J?
. lGujﬂrat Technotogical Unversity, Gujagat, Inds
“A R Collage of Pharmacy, Vallabh Vidhyanagar. Anand 388 120, Gujarat, India

Article Recerved on: 07/06/11 Revised on: 1907711 Approved for publication: 09/08/11

*E-mnil: hirenpharmifrediffinail com

ABSTARCT

Vepous thrombo embabism (VTE) which inchsdes deep vemn thrombosis and pulmonary embolian, 15 2 msjor case of markaslity and
pumtality i padents adergobug major orthopsedic surgery. and routine thronibo prophylaxis has been the sandard of care over the last 20
wears, Currently availnble options for the prevention of venons thromibo smbeliamn in mapor orthopedic surgery inclnde boos ol ecular-weight
hizparms. vitamin K astagodvists and. tnore recently, the synthetie pentasaccharide foadaparmme. Although effective, these dmigs have seviral
lianitntions, med mew oral antitbrombotics offering predictable, effective and safe snticongulation are strougly needed. This overview focuses
ot anost sdvanced oval direct inldbioe s of Geior 2, mvaocet=n

Buvarosaban an oral axazalidinone-based antseoapulat. iz a potent. selectrve direct walibibor of factes Na that 15 used in ibe prevention of
wenons thoonbo embolisn in adult paticnts aftes wtal hep replaceinent (THER) o tota] knee replacement (TR} surgery. Ly fouy laree. elinical
trials. oval nvaroxaban was moce effective than sebeutaneous enoxaparin in preventing postoperative VTE in patiads undergoing total hip
replacement or tofal knee replacament surgery. Notaldy, the superior efficacy of rivarexaban was achisved with a low il no sigmificant
mstense m the meidenss of major blesding episodes, In addition. prelmmmary phamnn co-sconomic analyses i several countries ndicate that
rvaraxaban s cost-effective restment drategy verses encxapann, Altbwogh fve position of rivarcxaban relative to other therapies remams
t o flally derermined, & 15 an effective emerging option Tor the prevesiion of venais hrembo ebalisi folkywieg toeal ki replaceinsnt and

tiodal knee replacement.

KEY WORDS: Deect factor Xa mhibstor, oral antcoagulant, thrambia generstion, rivaroxabsan

INTRODUCTION
The activation of factor X to factor Xa (FXa) plays a
ceptral mole i blood coagulation—it  comverts

prothrombin {factor 1T} to thrombin (factor Ma), which
leads to the conversion of filrinogen to fibrin and the
formation of a clot. In vive, this process is mitiated by
tisse factor (TF), which. i conjunction with factor VIIa
(FWTIa). activates FXa directly or via propagation of the
tenase complex (factor Vllla + IXa) on an activated
platelet membrane. The prothrombinase complex 15 then
formed on the platelet surface by FXa and platelet-
detived factor Va (Figure. 1). Incorporation of FXa into
the peothrombmase complex mereases the rate of
thrombin geperation by several orders of magmude—the
prothrombinase complex s 300 000 fold more efficient
at catalvzing the converswon of prothrombm (factor II) to
thrombin (factor IIa) than free FXa emphasizing the
importance of platelel fanction for thrombin generation.
In wvitra studies demonstrated that although heparins
mhibit free FXa, FXa incorporated mio the
prothrombinase complex i protected from inhibition by
aptithrombin and by amtithrombn-dependent heparins
(imlependent of therr molecular size). Selective

inhibition of FXa shonld termmate thes burst of thrombimn
generation and result i potent antthrombotic activity
and small-molecule dwect FXa mhibitors are capable of
inhibiting prothrombinase activity.'

Cuwrrently  avadable anticoagulams  mclude  both
parenteral and oral agents. Low-molecular-weight
heparins (LMWHs) have now replaced unfractionated
heparin because they are more convenient to administer,
and meta-analyses of clinical trials comparing LMWHs
with unfractionated heparin indicate that they are more
effective and safe” To date, the vitamin K antagonists
are the oral anticoagulants most frequently used for daily
clinical practice. Howewver, these dmugs liave cerfain
limitations, such as a nmrow therapentic window and
interaction with other dmigs and food. and require regnlar
coaglilation monitorine and dose titration * Tt is clear that
a more effective and convepient aliernative to these
traditional methods . of anticoagnlation 15 peeded, A
mimber of mew oral antithrombotic therapies targeting
different steps m the coagulation cascade have been
investizated, incheding the direct thrombim (factor [la)
inhibitors and the selective factor Xa inhibitors.* The
inhibition of factor Xa. and in partscular its direct
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mhibition, seems to satisfy the still unmet need of an
oral. safe and easily manageable anticoagulant drug. The
raticnale of the direct nhibition of factor Xa has recently
been reviewed ™ (1) Factor Xa is common to the nirinsic
and the extrinsic activation pathways, its inhibition
providing a more effective anficoagnlation. (2) Factor Xa
15 the prunary site of amphfication, as one molecule
gives origin to  approxmouately 1000 molecules of
thrombin, (3) The fimctions of factor Xa scem to be
restricted to promoting coagulation and mflammation.
Finally. small molecules of direct factor Xa mhibwtors are
able to inhibit bath free and prothrombinase-bound factor
Xa, and eventually even clot-associated factor Xa,
INTRODUCTION OF RIVARDXABAN

Emvaroxaban is a potent oral direct mhibitor of the serine
endlopeptidase factor Xa and mhibits hoth free factor Xa
and factor Xa bound m the prothrombinase complex. The
potency of factor Xa mhibition occurs primarily as a
resnlt of rivaroxaban bmding with high selectivity to the
51 and §4 pockets of the serine endopeptidase.®

The chemical name for Rivaroxaban, a direct mbubitor of
Factor Xa, is 5-Chloro-N=( {{558)-2-0%0-3-[4-{3-0x0-4-
moipholinyljphenyl]-1 3-oxazo lidine-5-v1} metliv]}-2-
thiephene-carboxamide. The empirical formula 15 Cio
His CI N: Os S and the molecular weight is 435 89 %~
The structural formula is shown m figure 2.
PHARMACOLOGY / MECHANISM OF ACTION
Rwvaroxaban (BAY 59-7939) & an oral direct, reversible,
competitive, rapid., and dose-dependent mhiubitor of
FXa® Activation of factor X to factor Xa (FXa) via the
mtrisic and extrnsic patlway plavs a central 1ole m the
cascade of blood coagulstion FXa directhr comverls
prothrombin to thrombin through the prothrombinacze
comglex and, ultimately, this reaction leads to fibrin ciod
formation and activation of platelets by thrombin One
molecule of FXa is able to peherate more than 1000
molecules of thrombm due to the anplification nature of
the coapulation cascade. In addition, the reaction rate of
prothrombmase-bound FXa  mereases  300.000-fold
compared to that of free FXa and canses an explosive
bugst of thrombin generation. Salective mhibitors of FXa
can terminate the amplified barst of thrombin generation.
thereby dimmishing thrombin-mediated activation of

coagulation.

PHARMACOKINETICS

Rvaroxaban 15 a non basie compound that 15 absorbed
rapidly  with 60-80% bicavailability after oral

administration. Its pharmacokinetics is dose dependent.
with peak plasma concentrations (Cyus) occurmng 254
hours after an oral tablet dose.” Rivaroxaban is bound
extensively (=90%) to plasma proteins.®

Studies m healthy mdividuals showed that nvaroxaban is
rapudly  absorbed, with maxuimum  concentrations
appearing 2 to 4 howrs after tablet mtake.”™ ' Oral
binavailability for the 10.mg dose (which has health
regufatory authority approval for thrombo prophviaxis
after elective hip or knee arthroplasty in adult patients) 15
high (80%%-100%:)° The mean terminal half-life of
rivaroxaban is 7 to 11 hows.” ' V' The elimination of
rivaroxaban from plasma was rapid, with no mapor or
pharmacologically  nctive  circulating  metabolites
detected in plasma Excretion ccenrred via renal and
fecalbiliary routes. Approxumately two-thirds of the
admuystered dose 15 metabolized to mactive metabolites,
with half then being eliminated repally and the other half
eliminated b the fecal route. The remaining one-third of
the admmistered dose undergoes direct renal excretion as
utichanged active substance m the e,

Rivaroxaban is metabolized by a mumber of independent
metabolic  pathways mvolving differemt  classes of
enzyvies: thus, rivaroxaban should be less prone to drg—
drug interactions. The mam oxidative metabolic pathway
iz hydroxviation at the morpholmone moiety and, to a
lesser extent, at the oxazolidinone moiety, catalvzed by
CYPIA4/IAS and CYP2J2. -1

CLINICAL TRIALS

In studies im healthy adult volunteers (=43-108) and
pocled analvses of wials i adult total hep replacement or
total knee replacement patients (n=758 and 1009),
rivaroxaban dose-dependently mhibited factor Xa and
prolonged PT and aPTT. For example, in a dose-
escalation study, plasina concentrations of rivaroxaban
followite mubiple 5-30me doses correlated with both
factor Xa mhibition and PT, followmg a maximum effect
(Emax) and linesr model, respectively. The concentration
that produced a 30% effective response (ECsy) for tactor
X mhabitson with rivaroxaban was 220 ulgr'mj__“"

In healthy male volumeers (n = 12), single doses of
rivaroxaban (5 and 30 ma) dose dependently

imhibited collagen- and tissue factor induced thromlbin
generation by <B5%  and  <66%, respectively.
demonstrating the downstream effect of rivaroxaban on
tlhrombm  generation. Sumlahy, m whole blood and
platelet-rich plasma taken from healthy volunfeers (n =
16), nano molar concentrations of rivaroxaban (3-100
niwol L) were shown to dose dependently reduce the
initiation and propagation phases of thrombo plastin
induced thrombin generation. Taken together, these data
demwomnstiate  that  ovaroxaban mlubis  thrombin
generation by both the frinsic and the tissue factor
patbrways, and that rivaroxaban may have activity
rowards profiwombinase-bound factor Xa.*
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Phase I Trials

Phase | clmical studies showed that rivaroxaban is well
tolerated in healthy human subjects, with a predictable,
dose-propartional pharmacokinetic and
pharmacodynamic  profile, [t 5 absorbed i the
gastromtestinal tract, 15 primanly renally excreted and
has a bioavailability of more than 80%. Plasma levels of
the drug peak after 3—4 b, with a half-life ranging fiom 5
to 9 h in young mdividuals and from 11 to 13 h in the
glderlv. Like other direct factor Xa mhubitors,
rivaroxaban prolongs protlrombin time and activated
partial thrombo plastin tune; however, the effect of the
drug on these tests 15 short-lived, with prolongation only
seen at peak drug levels.”

Fhase 11 Trials

Phase 11 randomized, double-blind, active comparator-
controlled, dose-ranging studies evaluated

the efficacy of oral rivaroxaban 2.5-30mg twice daily or
5-40me once-daily compared with subentaneous
enoxaparm 40mg once-daily i patients undergoing total
hip replacement (per-protocel populations; n — 548 and n
= 618) or total knee replacement {n= 366), The primary
efficacy endpoint in these studhes was the incidence of
the composite of any venous thrombo embolism and all
canse mortality during treatment, Across the phase IT
studies, a relatively flat efficacy dose response was
observed m patients who had received a rivaroxaban
dosage regimen of 2.5, & 10, 20 or 30 mg twice daily or
5, 10, 20, 30 or 40 mg once dailv, according to the
incidence of the promary endpoint. For example. m the
largest dose-rangme study i adult patieats undersome
THE wiwo recerved once-dmly rivaroxaban 540 mg . no
significant dose response reltionship was observed
(p=0.08352).  However, significant  dose-response
relationships were observed with mapor postoperative
bleeding events in the phase II trials. The rivaroxaban
dosage that represented the optimal balance between
efficacy and safety was 10 mg once dasly. This dosage
was selected for the phase 11 studies ©

Phase IIT Trials

The RECORD program comprised four phase 11T studies
mvestigating the efficacy and safety of rivaroxaban m
12,500 patiente  underpoing total hip and  knee
arthroplasties. All patients received rivaroxaban 10mg
once daily 68 hows after surgery, and there was no
upper gge or weiglt hmit for participation. The prunary
efficacy endpoint was the composite of DVT, nonfatal
PE and all-canse mortality up to day 30-42 after surgery
for RECORD] and RECORD2. up to day 13-17 fir
RECORD? and up to day 17 for BECORDM . The mam
safery endpoint was the incidence of treatiment -emergent

{observed no kater than 2 days after the last dose of the
study dmg) mapr bleeding cvents, Other safety
outcomes  (for example, non  maor tt]ee-:lin% and
postoperative wound infection) were also reported ® '
RECORD] showed that 5 weeks of extended-duration
nvaroxaban (10 mg once daily for 31-39 days after
surgery) was significantly more effective  than
enoxaparm (40 mg once daily for 31-39 davs) for
extended-duration prophylaxis m patients undergomg
tofal hip arthroplasties (1.1% versus 3.7% for the
primary efficacy endpoint, P <@.001). Major bleeding
events did not differ significantly between the proups
(0.3% wersus 0.1% of patients, p—018). Climcally
relevant non major bleeding ocowred m 2.9%% of the
rivaroxaban group versus 2.4% of the enoxaparin group;
heemorrhagic wound complications m 1.5% versus 1. 7%
of patients; and postoperative wound mfections 1 0.4%
of patients m both groups. The incidence of svmptomatic
VTE during treatment was not significantly differemt
between the groups (0.3% versus 0.5%, p=0.22).
RECORD2  demonstrated  that  extended-durataon
rivaroxaban prophylaxis (10mg once dailv for 31-39
days after surgery) was significantly more effective than
short=duration prophylaxes with enoxaparis (40 mg once
daily for 10-14 days) followed by placebo in patients
mndergoing total hip arthroplasties (2.0% versus 9.3% for
the pronary efficacy endpoint, P < 0001). The ncidence
of bleeding was comparable between extended-regimen
rivaroxaban and short-chuation enoxaparin  Major
bleeding events occurmed m <0.1% of patients in both
groups. Climcally relevant pon major bleeding was
recorded in 3.3% of the rivaroxaban growup versus 2.7%a
of the enoxapain  group, heemorthagic  wound
comyplications in 1.6% versus 1.7% of patients; and
poestoperative wound miecions m 0.7% versus 0.5% of
patients, respectively. Significantly fewer patients in the
rivaroxaban group bad symptomatic venous thrombo
embolism (0.2%) than in the enoxaparin group (1.2%.
p=0.004) during the active study period.

In RECORD3, rivaroxaban prophwlaxis (10mg once
daily for 10-14 days) was significantly more effeotive
than the European enoxapann regunen for prophviaxis
(40 me once daily) in patients underpomg total knee
arthroplasties (9.6% wversus 1B9% for the priomary
efficacy endpoint, P < 001), with a smmlar safeiy
profile. Rates of major bleeding were similar m the
rivaroxaban and enoxaparm groups (0.6% versus 0.3%,
p=0.77); clinically relevant non major bleeding occmmed
im 2.7% wversus 2.3% of patients; haemorrhagic wound
complications i 2.0% wersus |9% of patiepts, and
postoperative wound infections in 0.6% versus 0.9% of

IRJP 2 {8) Augnust 201 1

Page 16-21



Mehta Hiren R et al. IRJP 2 ¢§) 2011 16=21

patients. There was a significant reducton m the mumber
of svmptomatic venons thrombo embolic events m the
rivaroxaban group (0.7% versus 2.0%, p=0 0035},

In RECORDY. rivaroxaban showed significantly betrer
efficacy than the enoxaparin regimen (30 mg every 12
hours) commenly wsed in Morth Amenca for short-term
prophylaxis after total knee arthroplasties (6.5% versus
10.1%, respectively, for the prnmary efficacy endpoint.
p= I:HIHE‘J The rates of major bleedmg were 0.7%
versus 0.3% (p=0. 1 096), respe-:tlvel'.r climealky relevant
non major bleeding ocowred in 2.6% wversus 2.0% of
patients; haemormhagic womnd complications i 1.4%o
versis 1.5% of patients: and postoperatrve  wound
mfections n 0,3% versus (,.2% of patients, respectively.
The observed incidences of svinptomatic venous
thrombo embolism in those receivmg rivaroxaban o
enoxaparm  were 0.7% versus  1.2% (p=0.187),
respectively.

In the fowr studies comparmg rivaroxaban  with
enoXaparm, rivaroxaban demonstrated superior efficacy
compared with epoxaparin. Inm  addmion, extended
thrombo prophylaxis with rivaroxaban was significantly
more effective than short tenn enoxaparin plus placebo
it the prevention of total major and symptomatee vencus
thrombo embolism after total hip arthroplasties,
Furthermore, the incidence of treatment-emergent major
and chincally relevant non major bleeding was low for
rivaroxaban and enoxaparin (p= 0.21 [data on file] for
RECORD1, p=0.3% [data on file] for RECORDZ, p=0.44
for RECORD3 and p=0.18 for RECORDY). There was
mo evidence of compromised liver function or rebound
cardiovascular events associated with rivaroxaban.

In a pooled anabysis of the RECORDI. 2 and 3 studies
(which compared rivaroxaban with enoxaparm 40 mg
once daly after total hip and knee arthroplasties) | the
praspecified primary efficacy outcoms (the composite of
symptomatic venous thrombo embolism and all-cavse
mortality at 2 weeks) was 0.4% and 0.8%. respectively
(p=0.003). The rates were 0.53% and 1.3%, respectively.
at the end of the planned medication period (F < .001).
Rates of on-treatment major bleeding were 0.2% for both
dimgs at 2 weeks (p=0.662), and 0.3%0 for rivaroxaban
and 0.2% for epoxaparin at the end of the planned
medication period (p=0.305). Rates of clinically relevani
o1l major bleeding were 2.6% for nvaroxaban and 3.3%
for enoxaparin at 2 weeks, and 3.0% and 2 5%.
respectively, at the end of the planmed medication period
(P values not reported). In a pooled analysis of all four
RECORD studies, the primary efficacy endpoint (the
composite of svmptomatic venous thiombe embolizm
and death) was sipnificantly reduced for the rivaroxaban

regimens compared with enoxaparin regimens at day 12
- = 2 (0.5% VETSUS 1.0%%,
p=0.001), in the planned treatment perwod (0.6% versus
1.3%, p<0001), and in a post hoc amalysis of the
treatment and follow-up period (0.8% wersus 1.6%.
p=0.001). Rates of treatment emergent major bleedmg
were not significantly different between groups at any of
the time pomis analysed, The composite of major and
clinically relevant non major bleeding did not differ at
day 12 £ 2 (p=0.186), bu1 was significantly higher for
rivaroxaban in the planned medication period (p=0 039)
Rates of the composite of pulmonary embolism and
death were lower for rivaroxaban oouopared with
enoxaparin m the planned treatment period and follow-
up (0. 5% versus (0.8%, p=0.035}

ADWERSE DRUG REACTIONS

The most common ADEs were nausea, anenua, post
procedural hemorthage, increase i  transaminases,
gamna-glyamyliransferase.

The safety of rovaroxaban 10 me has been evaluated m
three randomized. double-blind, active control phase 11
stndies (RECORD 1, RECORD 2, and RECORD 3). In
the phase I studies, 4637 patents undergomg total hip
replacement or tofal knee replacement surgery were
rarklomuzed to rivaroxaban, with 437)] patients actually
receiving rivaroxaban '

In RECORD 1 and 2. a wotal of 2209 and 1228 total lup
replacement patients, respechively, were randomized fo
rivaroxaban 10 mg od In RECORD 1. the treatment
periodd for both sroups was 35+4 days postoperatively. In
RECORD 2. patents randonuzed to rivaroxaban were
ireated For 35 =4 davs postoperatively, and patients
randomized 10 enoxaparin received placebo after dav
1242 mmtil dav 354 postoperatively. Tn RECORD 3, a
fotal of 1220 total koee replacement pabienis were
randomized to rvaroxaban 10 mg od, and both proups
received sudy drog until day 12+2 postoperatively. The
safetv profile of rivaroxaban with repard to adverse
events [AE) and serious adverse events (SAE) s smlar
to that of the active comparator in the RECORD 1, 2, and
Asrncdies.

The most common adverse events (apat from bleedme)
during rivaroxaban treatment across the RECORID trials
were pyIexia, vomiting, navses and constipation, and
thess events occurred at a sinmlar frequency to that with
enoxaparm treatment. Generally simlar incidences of
elevated liver enmyvmes were observed in rivaroxabean
recipients compared wrrtl ENOXAPATIN Tecipiens acToss
the four RECORD trials.®
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DRUG INTERACTIONS

Several randomazed studics m healthy volinteers have
examined the pharmacokietic interactions between
rivaroxaban amd other agems. These studies are fally
published or are avmilable as abstracts. No chinically
relevant pharmacokmetic mteractions occurred when
rivaroxaban was coadmimistered with agents that
mterfere with platelet fimetion and homeostasis, such as
aspirin, enoxaparin or clopidogrel

There were also no pharmacokinetic interactions when
rivaroxaban was coadnunistered with the NSAID
paproxen or the cardisc gheoside digoxm. However,
there 5 an mcreased risk of bleeding with concurrent
administration of rivaroxaban with NSAIDs, aspirin and
platelet aggregation ihibitors (e.g  clopidogrel);
therefore, caution is advised when these apents are
condmimstered. "

Coadministration of rivaroxaban with strong CYP3A4
amd P-glvcoprotein mhibitors such as arole antifumgal
agents (e, Ketocomazole) or HIV protease mbubitors
may increase plasma rivaroxaban concentrations to 8
clinically relevant degree, which may lead to an
mcreased bleeding risk. For example, concomifand
administration of rivaroxaban with ketoconarole (400
mz once dailv) or rtonavir (600 meg twice daily)
mcreased the mean AUC of rivaroxaban by 2.6- and 2.5-

fold and iecreased mean Case of rivaroxaban by 1.7- and
|.6-fold, with  comesponding ncreases m
pharmmacodynamic effects, potentially mereasing the
bleeding risk. The use of rivaroxaban is. therefore, not
recommended m patients receiving these agents.™ In
some countries (EU and Canada), the mamufacturet’s
S5PC advises caution if rivarosaban is coadministered
with strong indocers of CYPIA4 (ep nifampicin
(rifampn), phenytom, hypericum and carbamazapine).
because this can resull m reduced plasma rivaroxaban
concentrations.

PRECAUTIONS AND WARNINGS

Appropriate precautions requmed because as  with
pivaroxaban, lke other anticoagulants. should be used
with caution i patients with an inereased bleeding risk
such as conpental or acqumed bleeding disorders.
micontrolled severe artersal hypertensson, vascular
retinopathy, or concomitant vse of dmgs affecting
hemostasis. Doe to the phammacobogical mode of action,
rivaroxaban may be associated with an increased risk of
ocoull or overt bleeding wiich may result n post
Bemorthagic anemia. The signs, svmpioms, and severity
will vary according to the location and deeree. or extent.
of the bleeding, ™"

The use of rvaroxaban is contraindicated in patients
reCcIvIng concomitant systemic treatment

with strong mhibitors of both CYPI44 and P-gp such as
ketoconarole, straconazole, voriconazole, posaconazole,
of ritomavir]. These drps may increase rivaroxabsan
plasma concentrations to a chmeally relevant degree,
which may lead to an mcreased bleeding risk. Strong
CYP344 inducers should be administered with caution in
combination with rivaroxaban Care shoukd be taken if
patients are treated concomitantly with drugs affecting
hemostasis such

as nonsteroidal anti-imflammatory dmgs (NSATD=s) and
platelet aggregation mlubitors. Coadnunistration  of
rivaroxaban with other anticoagulants or antithrombotic
therapy has not been adequately studied m clinical trials
ard 15 not recommended, as it may lead to an mcreased
bleeding risk. Any unexplamed fall in hemoglobm or
Ig}?ud pressure should lead to a search for a bleeding site.

DOSAGE AND ADMINISTRATION

Emvaroxaban bas been approved in the EU, Canada and
several other comntries for the prevention of wvenous
thrombo embolism i adult patients undergomg total hip
replacement or total knee meplacement surgery. A new
dig application is under review and i pending m the
s,

The recommended dose of rivaroxaban 15 10 mg taken
orally once dmly with the initial dose taken 6-10 hours
after surgerv, provided that haemostasis has been
established. The duration of prophylaxis depends on the
ivpe of oithopaedie surgery. For patientz andergoms
THE. prophviaxis for 3 weeks i recommended; for those
undergﬂmg major knee surgerv. the recommended
duration is 2 ueelﬁ[]] 35] Rivaroxaban 10 mg onge-
daily can be taken with or without food, ="

In patients with mild (CLCR 30-80mL'mm [3.0-4.8
LA]) or moderate (CLCR 3049l /nin [1.8-2.9 L/h])
renal impairment. no dose adjustment 18 necessary.
Patients  with  severe renal mopamment (CLCR
<30mLmin [<1.8 Lh]) were exchided fom the
EECORD sindies, however lmited climical data for these
patients mdicate that plasma rivaroxaban concentrations
are significantly mereased i this patient population,
therefore, the EU and Canadian manufacturers’ summary
product characteristic recommend that rivaroxaban be
uzed with cantion in these patients.

Rivaroxaban 15 conframdicated m patients with hepatic
disease associafed with coagulopathy and climically
relevant bleedmg risk. In the EU. it 18 recomumended that
rivaroxaban be used with caution in cimhotic patieats
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with moderate hepatic impairment (Child-Pugh B) if it 15
not associated with coagulopathy.
Tolerability
Generally similar bleeding events were observed m the
mdividnal RECORD tnals, with no significant between-
group differences m major bleeding events, on treatment
non-major  bleeding events and any  on-treatment,
bleeding events with rnivaroxaban and enoxaparm
treatments. Bleeding events were the most frequently
reported adverse events associated with rivaroxaban
prophylaxis across the four RECORD trials.®
CONCLUSTON
Oral factor Xa mhibifors are undoubtedly a farther
improvement in anticoagulation therapy
and appear to be a very promising strategy for thrombo
prophylaxis m orthopedic surgery. Rovaroxaban 15 a
drect FXa mhibitor that appears to offer promuse for the
prevention and treatment of venous thrombo embolism
amd for stroke prevention in atnial fibrillation; 1t offers
once-daily oral administration withow the need for
frequent monitering. Becanse of its favorable safety and
tolerability profile m healthy individuals and a positive
benefit to- risk ratio for the prevention of venous
thrembo embolism m patients after total hip arthroplasty
ot total knee arthroplasty,the 10-mg once-daily dose has
been granted health regulatory awthorty approval for the
prevention of venous thrombo embolism after elective
hip or knee arthroplasty m adult patients. The oral
biwavailability of rivaroxaban is an advantage over
parenteral anticoagulant asents and could provide better
COnvenence i ouipatient setiies., The
pharmacodvianmic and phasmacokinetic profiles, which
were foumd 10 be predictable, topether with the low
interaction potential with food or other drugs, the wide
therapeutic window. and the absence of a requirement for
routineg coagulation monitoring. enbance the likelhood
that oral factor Xa inhibitors such as rivaroxaban may
become an alternative to wvitamin K antaponists in
patients at risk for thrombo embolism.
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