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5.1.3 Rendix (dabigtran etexilate) capsules. TT50-7557/1.

The Committee considered an application submitted by Boehringer Ingelheim
(NZ) Ltd for Rendix (dabigtran etexilate) capsules. The prop}ased lndxca is
Rendix is indicated for the prevention of venous thro ohc e r
patients who have undergone major orthopaedic surge

f \/
Dabigatran etexilate is an oral direct thrombin n@ hat spéc&f ally and
reversibly inhibits thrombin, the final agent-in th coa tion’ cascade

Dabigatran etexilate is the orally active p! g-of BIBR 953 W, a novel

synthetic specific nonpeptide thrombin i afgn hls/a devoid of any
antithrombin activity in vitro, however Siratlon and absorption
from the gastrointestinal tract it 1s/con ‘ %sxrases into the active
moiety. 4 \\ /) ‘/\g\_\

/

o? the data relating to the
composition, manufacture jility and bioavailability of this
product had not been

The Committee noted th \evaluatm?\ta-\
§ s

o
The Committee V(EKS;?I%V/ ’the’foﬂaw SCRIP article:

New drug carzd,::da et /fLQ(ILX imelagatran’s promise. No.3278, July 20"
2007. v

\,_/
)/

o

Antico J>an{//ébt|v1t§/< Vivo is prolonged in a dose dependent manner in
rats, 0 eys and rabbits’ and the aPTT is a particularly sensitive assay to
moni tor ug le els ntlthrombotlc activity was tested in vivo in two venous
S /ath ode@s:e trf rats and one in rabbits. There was complete inhibition
forfnatlon with the highest doses of 0.1 and 0.5mg/kg IV in rats
-an rabb‘:; espectively. There was an approximately linear inverse
\-.\ correlation ) between reduction of clot size and increased aPTT in both
%&gmflcant bleeding effects were also demonstrated with the highest
0
B

mg/kg IV
g% «\\ln regards to secondary pharmacodynamic effects there was no effect on the
\ \\ cardlac action potential. Very little effect was demonstrated in regard to
L
~— cardiovascular parameters in rats dosed up to 300mg/kg orally.

Animal pharmacokinetic studies showed there was low oral absorption.
Dabigatran has a short half life of one hour in rats, 2-3 hours in rabbits and
about 6-8 hours in the primate species. Distribution is low, with the highest
concentration found in the liver and urinary tract. Excretion is generally via
faeces.

Single dose toxicology studies showed the approximate lethal dose after

single oral administration was above 200mg/kg in mice and rats and above
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600mg/kg in dogs and monkeys. As expected, increased bleeding was
demonstrated.

In a repeat dose study using 10040 and 200mg for 26 weeks, decreases in
ALT and AST were demonstrated.

Few adverse effects have been observed in non-clinical safety studies in
animals. In general these were directly or indirectly associated with increased
propensity for bleeding events therefore it appears to have low risk in regard
to drug safety and with considerable benefit for the treat nd prev ntion
of thrombotic diseases.

The effect of dabigatran was assessed in clinica acodyna G- studies
using aPTT, INR, thrombin time (TT) and ecarln c CT) /

Dabigatran etexilate is converted by e};tflc /pl "“'a\and hepatic
esterases to dabigatran following ora btrahonf “The time to peak
plasma levels is delayed to about s /X’h@\\ @g}e@iate post operative
orthopaedic patient. The Cnax an ) are /e%rﬁﬁ d to about 25% and
75% respectively of that achteved a{;te y sta?ce \T is considered to be an
advantage permitting early d <after surgery' tﬁatwnh a low risk of bleeding

due to the lower and del d max- }@fe\ low plasma protein binding.

The volume of distribution | GO/«TO I+fre\3>nvd|cat|ng moderate extravascular
distribution. \

/\/

Sma ma the kidney.
)

The AUC )Nhen admlnis d\at a dose of 150mg twice daily in phase Il

studies pa}l ﬁts u\er\ ing’ major orthopaedic surgery was on average
43% {?95 in‘female in male patients.

Dabigatran is excfeted

Ls ered Wthh QJhlgh fat, high calorific breakfast. There was a delay of
/ \ abo rsfln time to reach maximum plasma concentration.

/

\<Th ran etexilate doses tested were selected based upon data from
m@ately 2000 phase |l patients for the indication of primary prevention
E following major orthopaedic surgery; 220mg once daily or 150mg once

N\ lly each initiated with a half dose on the day of surgery.

\\ //The longer duration of prophylaxis undergomg hip replacement was
specifically included in the programme de31gn since a longer duration of
freatment was anticipated to be introduced in the next versions of the
standard guideline documents.

Enoxaparin is considered the gold standard therapy for VTE prevention and
was therefore selected as the comparator. The regimen selected was 40mg
once daily beginning the night before surgery in the two pivotal EU based
studies, but 30mg twice daily beginning 12 — 24 hours post operatively in the
mainly North American studies. The primary efficacy end point was total VTE
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and all cause mortality. The composite of major VTE and VTE related death
was a pre-specified secondary end point.

The two EU pivotal phase Il studies REMODEL and RENOVATE
demonstrated the non-inferiority of both doses of dabigatran etexilate
compared to enoxaparin 40mg daily. In regard to the primary end point the
220mg dose of dabigatran etexilate was slightly better than the enoxaparin
while enoxaparin was slightly better than the 150mg dose of dabigatran
etexilate. This result was maintained through all study protocols.

Y e
#P e
The primary end point was not met in the No wﬁ‘/nencanf })as\ed

REMOBOLISE study. However the difference in tot Qa(/tes in ¢h\|s §tudy
was largely driven by a difference in distal DVTs. % % \y N’
/ %7

The pooled meta-analysis data revealed nofagnlf\o\ant dlff\ nce in major
VTE and VTE related mortallty across the rq;.g; s:.The Y}aencan study
differed from the EU studies in three ways:. stly thefhm\e first oral study
medication was later in North American,.t /tr at ér{tdwgtion was longer in
North America and the comparato dose" reglmg\ were different. The later
time of first oral study medicat nd/ the--Higher, enoxaparin doses are
believed to account for the di }/ s}w r)z}su}ts

In the phase Il dose seleét}gn studlef a. c!eé? dose response was seen for
both efficacy and safety, and” no meca t efficacy or safety difference was
detected between tb% 50mg twice. da’y and 300mg once a day. These
dose regimens wg \%@o dered/to\ha\«e good efficacy but unacceptable rates
of clinically |mp Nt blee (p A At the lower end of 50mg twice a day the
total VTE rate was 28 this dose group compared to 24% in the
enoxapann }Dupfl" hi ‘lfei%{cmn in efflcacy was accompanied by an absolute
risk r%g}ic{mn/from % ir thé enoxaparin group to 0.26% in absolute risk of
major

e dabigatran group.

/A/ngQ rﬁnately§I2&£Ypatlents undergoing major orthopaedic surgery were

safety becérns were raised during the conduct of the non clinical safety

treated wi/h\dos”eg >220mg daily with the highest dose being 600mg daily.
<§
N

/

t‘.\‘ “ _

/“\

ro Tamme ‘other than the risk of bleeding. Major bleeding did occur
m Q\”ﬂy in doses >220mg daily.

\}use of the possibility of a rebound effect after stopping any
ticoagulant, special efforts were made to evaluate the potential risk of

ey developlng acute coronary syndrome. There were 19, 9 and 17 acute

coronary syndrome events during treatment in patients treated with

dabigatran etexilate 150mg, dabigatran etexilate 220mg and enoxaparin
respectively.

Following the public disclosure of the rate of ALT elevations with
ximelagatran, additional LVT surveillance was carried out. Liver function tests
were carried out for up to three months following treatment. In all studies the
total number of patients with ALT greater than three times ULN was 2.5% in
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the 150mg group, 2.2% in the 220mg group and 3.5% in the enoxaparin
group.

Committee recommendations:
That the application for Rendix (dabigatran etexilate) be deferred under
Section 21 of the Medicines Act 1981 for the prevention of venous

thromboembolic events in patients who have undergone major
orthopaedic surgery.

e The Part Il data relating to the composition, ure, /qua
control, stability and bioavailability of this pr d e found tp be
adequate and acceptable, when the evaluati pleted;

e The Company is asked to explain why t sx d ference in the

duration of dosing for knee surgery an éﬁp\su gery- an\ \tOVprowde a
justification for the different doses.

g

Is there any evidence of rebound oné}b ing dablgat n?

An explanation is sought on th (ex\r} i eﬁd%fe on treatment.

Should there be a different d g\/reglm en?

What advice would be given. i e treatmeﬁ@of VTE when patients

are likely to be also taki \pmn G

Should the dose be altered if ﬂent\;s/also taking aspirin?

The datasheet is —i inciud # e’ on patient management if
dabigatran is pre{rlbed con Lm“i?anh heparin or similar.

e Is there any N con m‘r\é t use of dabigatran with heparin or

S|m||arpro;:l ‘é/\/hlla '{\/
S

This deferral is pending a satisfactory response to the {@bwmg x
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Extract of the minutes of the 85" Meeting of the Medicines Assessment Advisory Committee
relating to dabigatran.

5.2. APPLICATIONS PREVIOUSLY CONSIDERED AND DEFERRED OR
DECLINED.

5.2.1 Pradaxa (dabigatran etexilate) capsules. TT50-7557/1

The Committee reconsidered an application submitted by Boehringer Ingelheim
(NZ) Ltd for Pradaxa (dabigatran etexilate) capsules for the indication of the
prevention of venous thromboembolic events in patients who have undergone
major orthopaedic surgery. The original trade name of this product was Rendix.

Pradaxa was first considered at the MAAC meeting of 11 September 2007 2
the indication of the prevention of venous thromboembolic in patie t\s >
who have undergone major orthopaedic surgery. The Comm mrdended
deferral under Section 21 pending a satisfactory respon e following:- N -

o The Part Il data relating to the composition, ma&( quahtykoatrol
stability and bioavailability of this product areioun be %uate and
acceptable, when the evaluation is complete -

e The Company is asked to explain why the [Ka\(; eren’ee\

N

duration of

dosing for knee surgery and hip surgeryaQ Justlflcatlon for the
different doses. 1\9

e s there any evidence of rebound on p1 g dab g

e An explanation is sought on th th @e}on treatment.

e Should there be a different dﬁy;% |m n m women'?

e What advice would be given n the, treatm E when patients are likely
to be also taking aspirir /=\\ /‘ :

e Should the dose be/aﬂ red, Af ‘the patu} s\also taking aspirin?

e The datasheet |s /u e a;ivme on patient management if dabigatran is

prescribed concur t[;yﬁlth(he/ rin‘or similar.
VIZause of dabigatran with heparin or similar

e s there anwdét “on coné@s\/
products vaTaP]
ovﬁ% following SCRIP articles:

The Co ltte/e/Was
RE—N@%Exstudyﬁr@ghts VTE study difficulties. No. 3295, September 19t
20( TR

: Im s dabigatran gets EU nod. No. 3331, January 30" 2008.

hé Paﬂda’cév relating to the composition, manufacture, quality control,
stabm@/anéb bioavailability of this product are found to be adequate and
accéeptable, when the evaluation is completed.

%\(éommlttee noted that the initial evaluation of the data relating to the
/ﬁnp sition, manufacture, quality control, stability and bioavailability of this
\\product had been completed. The company had been requested to provide

further information to the following:

1. The proposed 10-capsule 75 mg and 110 mg carton labels are
unacceptable. These presentations are intended as physician starter packs
and as such should feature explicit dosage instructions.

2. Draft labelling states a recommended storage temperature of below SO
Analysis of the provided stability data, which were undertaken at 25°C,

Medicines Assessment Advisory Committee
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Extract of the minutes of the 85" Meeting of the Medicines Assessment Advisory Committee
relating to dabigatran.

3. indicates that the storage statement should be altered to "store below 25°C".
Revised labelling artworks should be provided.

4. Please provide evidence whether the container closure systems present a
risk, however small, regarding the accidental ingestion of desiccant. If so,
the container closure systems containing a desiccant should be labelled with
a warning not to ingest it.

5. Please confirm whether the provided CMI leaflet or another document is
intended as the package insert.

6. Please follow the guidelines in Volume 4 of the New %egulatéry%
Guidelines for Medicines and submit the CMI to coordiﬁ\aig
Medsafe, Wellington as both electronic and h W|th \a_-signed
declaration that the CMI complies with the reqwreme e“\%e note that
the CMI cannot be used (or included as a kage msert)‘u ti jhe above

regulatory requirements have been fulﬁlle%
of dr

e

Foemct manufacture
estin to\p@M% LP standards.

aflalytlo N {est methods have been
“the'u e of a technology transfer
g product, located at Binger

7. Please provide evidence that the pro
is capable of conducting drug prod

8. Please provide evidence tha/\\e;>

validated, either through re

protocol, at the alternate-site or/testmg\

Strasse 173, 5521%<@mmhen{\v§,
TN

9. Please tighten the. ?{@\@rod Shejf life acceptance criterion for the active
ingredient B!BF( 10’4‘8%m 405% to 92.5 - 105%.

for th ed pack materials. Certificates of Analysis should be

prowded e re\ ectlv materials.

/
The. p anyis askegto explain why there is a difference in the duration
of dosing fo”ﬁnee 'surgery and hip surgery and to provide a justification

‘Yot the different doses.

Pj\g& a_were provided to support four to five week prophylaxis in hip

10.Please wde/mforrr% %ardlng sampling frequency and sample size

rep \r@\b ut that data were not available for knee replacement. The

S ven/th CCP consensus guideline does, however, recommend at least 10

‘of prophylaxis for knee joint replacement. The doses remain the same but

he duratlon is different. Justification was given for the half dose starting on the
%\f of surgery, balancing efficacy and safety.

Is there any evidence of rebound on stopping dabigatran?

The company provided data that showed there was no increase in the risk of
developing VTE or death during the follow-up period compared with enoxaparin.
In regard to acute coronary syndrome, there is no evidence of this being more
prominent following the treatment period.

An explanation is sought on the excessive death rate on treatment.

Medicines Assessment Advisory Committee
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Extract of the minutes of the 85" Meeting of the Medicines Assessment Advisory Commitiee
relating to dabigatran.

The company stated there was no clear difference in the death rate during the
overall study period and any difference in the number of deaths appeared to be
due to the small numbers and play of chance. The mortality rate during the
treatment periods up to 11 days was similar between low molecular heparin and
dabigatran and also extended through to Day 38 for extended treatment.

Should there be a different dosage regimen in women?

Plasma concentrations are approximately 35% higher in females compared to
males undergoing both hip and knee joint replacements. This is thought to be
largely due to differences in renal function. The company dld t recom

any change in dose based on gender, because efficacy and s¢ were smf \
in males and females. %

T g
What advice would be given in the treatment of/ ITE When patlenfs\/ﬁfe

likely to be also taking aspirin. EY R \a
Concomitant treatment with low-dose aspirin did anear tolincre je the risk

of major bleeding events, but there was a i/ﬁ@ nbréaseﬁg\ma;or bleeding

events amongst patients receiving any doses he\company does not
recommend the use of aspirin in doses greate n/@ pef day in patients

N\ /Ws

receiving dabigatran. x
—

Should the dose be altered if th tlent/ is also_ tal(?uq aspirin?

There were insufficient numbers of events o‘determme if the addition of aspirin
significantly increased ef'fl éllow,e< A atower dose of dabigatran. No
dose adjustment was rec ended < \/(\ b

/ \ \\/
The datasheet is t01flfd/\ ady“f:e\onz patient management if dabigatran is

prescribed concurrei:ltfy/«uth eparin or similar.
The concurrent”use of’ dab'gétr\aQ\and heparin or similar agents has not been

evaluated %ﬁ is wm\recovded
2 N\ 3 3
Is there an ofh-.concurrent use of dabigatran with heparin or similar

produ\c\ts\a\fallabfe? Yl
Co c irrent us d@btgatran with heparin or similar agents was not permitted

chnlcakgal programme.

Commli?t e\reGOmmendat:ons
T%tﬁe% lication for Praxada (dabigatran etexilate) be approved under

1 of the Medicines Act 1981 for the prevention of venous
oembolic events in patients who have undergone major
ortlj)opaedfc surgery.
This approval is subject to a satisfactory response to the following:
e The outstanding Part Il issues are resolved satisfactorily

\

That dabigatran etexilate (Pradaxa) be considered for IMMP.

Medicines Assessment Advisory Committee
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MEDICINES ASSESSMENT ADVISORY COMMITTEE (MAAC)
REPORT ON THE EVALUATION OF THE PRECLINICAL AND
CLINICAL DATA OF A NEW MEDICINE APPLICATION

ASSESSOR:

COMPOUND: Dabigatran etexilate

PRODUCT: Rendix

MEDSAFE FILE No: TT50-7557/1 &
DOSE FORM: 75 mg and 110 mg caps L

INDICATION: Prevention of venc() oe b@ events in patients
who have unde ”He\ j o{ﬂk@e surgery
FROPOSED DOSAGE: 220mg (‘&t d dog.ﬁ
i
@é&%

150 mg 'y at1er(\ %{ﬁ/nﬁoder&te renal impairment)

BACKGROUND et

The prevalence of peri- oper \deep Ve1 sis (DVT) after major orthopaedic
surgery is 40-60%. Up fird vents involve the proximal deep veins.
Currently available an e unfrac\nonated heparm low molecular weight
heparins (LMWHs), /Eﬁre ‘E‘hiﬁﬁors and coumarin derivatives (warfarin).
Unfractionated hep the available direct thrombin inhibitors must be
given parente ally to use, because it has a narrow therapeutic index,
a slow onseéf act n num kdrug interactions and needs continual monitoring. An
oral direct nhibitor has several potential advantages: fast onset of action, it can

be admi ster ina fi éd dose and no requirement for monitoring. One area of concern
18/ th;t« sther d11\‘ee $hrémbin inhibitor (ximelagatran) was associated with acute

/hEpagdce lalar tjx 1ty(1n “clinical trials 1-6 months after starting treatment.
h)

o e / o
D<a 1gat dQ J ‘not have marketing authorization anywhere in the world, but
apphigg_N ivé been submitted to the EMEA, TGA, South Africa and Switzerland.

ICAL PHARAMCOLOGY
ACODYNAMICS
D/ablgatran etexilate (DE) is the oral pro-drug of the active moiety dabigatran (D). After
ﬁbé()rphc)n DE is converted by esterases into D. D is a synthetic, non-peptide,
competitive, rapidly acting, reversible inhibitor of thrombin. Since thrombin enables the
conversion of fibrinogen into fibrin during the coagulation cascade, inhibition of
thrombin prevents the development of thrombus. D also inhibits free thrombin, fibrin-

bound thrombin and thrombin-induced platelet aggregation. DE does not have
anticoagulant activity.



M

Two intermediate are formed by esterase-catalysed hydrolysis. One of these
intermediates inhibits thrombin to a similar extent to D, but it does not make a significant
contribution to anti-thrombotic activity due to the small amounts present in plasma and
its short half-life. The other intermediate has little anti-thrombotic effect.

In vitro, DE is active in coagulation assays that simulate intrinsic, extrinsic and common
pathways activation. The concentration required to achieve a 2-fold i crease in AP

was 0.23 pM, ecarin clotting time (ECT) 0.18 uM and PT 0.83 uM prolon
APTT, ECT and PT in rat, rabbit and rhesus monkey plasma ntlc ag
activity is prolonged in a dose-dependent manner in rats, rhesu d /r@b its. ‘5
Rats were treated orally with doses between 5-30 mg/kg g/kg\SO% kﬂnﬁmon

of thrombus formation was achieved after 30 min oses > 20-mg/kg resulted in
complete inhibition of thrombus formation after h‘ﬁgmﬁe r{ 1t_anti-thrombotic
activity was present for up to 2 hours post-dosing. n/’rakglts 1\(0{ dOSe>of 1-20 mg/kg,

the lowest dose (1 mg/kg) was ineffective; />_/f resul \Qﬂﬁaxnnum thrombus
inhibition. Anti-thrombotic activity with 1&?(%“’ S mai or up to 7 hours.
b /“ S
o e
When D was administered 1ntrave ts ,do\ses\/&\tfmes higher than the dose

resulting in complete inhibition of a\tmh% duced significant bleeding.
STDI s/ &

SECONDARY PHARMACODY admm1stered the highest dose (30
mg/kg) iv, blood press 9 mually /elev te /ﬁid then decreased. There were no other

significant proarrhyt b// vascuﬁr, Ire: iratory, gastrointestinal, renal or liver
effects. /,J, i

( /«‘ ~

SAFETY PHARMA@GL@GY S’K \g significant problems were identified.
\

PHARMA@ ET

Absor plas@a rmacokinetics. /n vivo absorption after one oral dose was
loy /o, réts\El\‘.’Q/;belts 5% and rhesus monkeys 5%. Pharmacokinetics was
; \%]E Theére ‘was 1o consistent effect of gender or repeated dosing. Volume of
/ /distﬂbuﬁon/ ter 'V\a ministration was in the order of magnitude of the total body mass:
\0\ 6 Lik %ats /1; L/kg in rabbits, 1.3 L/kg in rhesus monkeys and 0.8 L/kg in humans.
Ty, w @mrﬁ rodents, 2-3 hours in rabbits and 6-8 hours in primates.

Tig (%stribution and protein binding. Drug-related radioactivity in blood was found
/ a:hn\LS{\t exclusively in plasma with negligible amounts in erythrocytes. After oral, iv or
beutaneous administration in rats, there was distribution into most tissues except for the
\\csntral nervous system. Tissue levels were low, indicating incomplete absorption. The
highest concentrations were found in the liver and urinary tract. There was no evidence of
accumulation after a single dose. There was minor distribution across the placenta. There
were low levels of plasma protein binding: 22% in mouse, 39% in rhesus monkey.



Metabolism. Cleavage of DE to the active moiety by esterase-catalysed hydrolysis was
the most prevalent metabolic reaction. There was only a minor contribution of CYP
isoenzymes to the metabolism. D was the dominant compound in plasma, urine and
faeces following oral administration of DE and iv administration of D.

Excretion. >80% of radioactive-labelled drug was excreted following oral or
intraduodenal administration in rats, rhesus monkeys, mice or rabbits. Only 2-11% of the
dose was eliminated in the urine and 0.3-8% via bile in different spe/'/es. >95% of
total dose was recovered after oral dosing. Only 0.08-0.13% of the d s;/gésasecretg in
breast milk. An additional metabolite identified in breast milk of Tats-a nted/ or 21
31% of the sample radioactivity, but this metabolite was not detéc eﬁ/m\@ er/spemg

\ f
Toxicology. N

Single dose toxicity studies. The lethal dose of DE al admlmstfgnn was >2000
mg/kg in mice and rats, and > 600 mg/kg in dogs

Repeat dose toxicity studies. In repeat dose t
to 52 weeks in rhesus monkeys), DE w
effects were observed in all spec1es

evidence of adverse effects on the 11V%

Qt&_weeks in rats and up
0éﬁ:d but anticoagulant
orrhage. There was no

Genotoxicity studies. There was no dence %oxm or mutagenic potential.

Reproductive and developp( %J toxw}ty dws ‘DE produced parental toxicity related

to the pharmacodynam/ \ac/;1/1 of tHe cot comj otnd. Impairment of intrauterine viability
m

due to bleeding into -t EL e fa} ‘tract started at a dose of 70 mg/kg in rats.
Pharmacodynan&c efféct% D

mothers were responsible for post-natal deaths at

doses of 70 mg \g/”Fh ffmb o-fe X velopment toxicity study in rabbits also indicated
maternal eff ts, at 200 mg/é{%teratogemc effects were observed.

ca lera cé studies. There was no evidence of local intolerance except for
Eé& ages lnd{ @H\h

N : /‘

@mmunotoxi/zt}? ats there was a slight reduction in splenic lymphocytes in females at

ses of< OO\and 0 mg/kg. This was not dose-related and males did not show similar

chan, %&xﬁas no histopathological abnormality in the spleen, other lymphatic or
ha rﬁ etic’organs of affected animals. The change in splenic lymphocytes was not
t ot’g»ght be drug-related.

// £ \\\
L SUMMARY
X D//IS a specific inhibitor of thrombin. In vivo there is a relatively wide safety window

between anti-thrombotic activity and bleeding side effects. Adverse effects were
associated with bleeding events.



CLINICAL STUDIES
PHARMACODYNAMICS
The maximum effect on APTT, PT, thrombin time and ECT occurred at the same time as

Cmax. In patients who are bleeding, an APTT >2.5x control suggests excessive
anticoagulation.

PHARMACOKINETICS
Absorption and distribution. DE is rapidly absorbed after oral d inistration. It i >
rapidly converted to D. DE is only transiently detectable in plasma 1ntermed1 jes

one of which is a thrombin inhibitor, are detectable at low conce 1\ s for <6”/h5 s

following oral dosing. Peak plasma concentrations of D hours\aﬁer
administration in healthy volunteers, but the time to the p 1 vel is de a§f
about 6 hours in the post-operative patient. In post- operatlve ts C 1s dec ased to
25% and AUC is decreased to about 75% of that achieved at ste ere/ls a low
level of concentration-independent plasma protein bi iI;l;e istribution of
D is 60-70 L. There is dose linearity for dosg (9? [0to 600/ DE. Absolute
bioavailability of D after oral administration o is@

= 0 %‘//

Many of the Phase I clinical trials were e %d/before e development of the capsule
formulation used in the Phase II and d1 \Ll ited' Hata;are available from Phase I
studies with the final formulation, Sa%;ﬂaco inetic da a is available from a Phase II
study in patients with atrial fibrillati jﬁiﬁlch 51_1\ iﬁ\ed\ﬂie capsule formulation.

Metabolism and excrf;y @\pnm 1@5&& via the kidneys. The rate of renal
clearance is similar to 1ch sf 8ges is eliminated via filtration without net
tubular secretion or a/bso fi l\Cfl:clbelled iv D is excreted in the urine within
168 hours in healthy Ie ol and 6% was excreted in faeces. Following oral

administration 6f" 1abaT;d/ DE s recovered in the faeces (because of low oral
bioavailability of I DE) and °

Renal/l palr nt. In othe 1se healthy volunteers with mild renal impairment (CrCl

50- i t}:fé \U\/for D increased 1.8-fold, compared with healthy volunteers

orfnal T finetion. The corresponding increase in the AUC for moderate
(ﬁi‘lpa rmént Qld and 6.8-fold for severe impairment.

—"

hepz»:x/gig aiFmient. Following a single oral dose of DE, the mean AUC in normals and

: ith hepatic impairment were comparable. The conversion of DE to D was
1gﬂﬂ sz;)vver Protein binding and the extent of glucuronidation of D in subjects with
é(ate hepatic impairment were unchanged.

‘\\.Qﬂderly subjects. The steady state AUC in subjects > 65 was 2x higher than in healthy
subjects 18-40 years old. The difference between elderly and younger subjects was
largely due to a decline in CrClL.

Post-operative patients. The pharmacokinetic profile of D administered 1-3 hours after
orthopaedic surgery was characterised by slow, prolonged absorption and a flat plasma



concentration-time profile. The mean availability of D after the first dose was taken <4
hours after surgery was 75% of the steady state AUC measured on Day 4 after surgery.

Gender. Steady state AUC in patients undergoing surgery was 43% higher in females
than in males.

Drug interactions. There was no evidence of metabolism, inhibition or induction of

cytochrome P450 isoenzyme-mediated metabolism. Erythromycin had.no effect oon/i
vitro metabolism of DE. Co-administration of amiodarone resulted j /n\increase
n/a

AUC and Cpay. In healthy volunteers, co-administration of pa@r sult@‘?
30% decrease in steady state exposure. \§ (\\\ /
Food. In healthy volunteers, average bioavailability of D was 27% Hi whén(D\E/was

given with a high fat, high calorie breakfast compared to\the faste hefe was a
delay of 2 hours in the time to reach maximum %ﬁam;ﬂ -ati ‘Wlth a 8.5%
increase in Cipax. %
</ %‘q/
CLINICAL EFFICACY \ &
Study 1160.19 (BISTRO II). This { \a and ed, double-blind, active-
controlled in 1973 patients underg I‘ X& )f Qgery The aim was to establish
the dose-response relationship for%}cka/cy and safg\fy \This study used a capsule, which
was similar but not identical to th¢-markete aglon The same formulation was used
in the Phase III trials. Patients wer rand o\B\E 50mg bid, DE 150 mg bid, DE 225
mg bid, or DE 300 mg 4 hours\aft surgery or enoxaparin 40 mg qd started
12 hours before surg/spy_\ 40@%2:\}4/64 patients were evaluable for the primary
outcome. VTE occurred as foll bid 28.5%, 150 mg bid 17.4%, 300 mg qd
16.6%, 225 mg b ~hRiL<1Y1° and aparin 24.0%. There was a significant dose-
dependent ¢ de/>r a\SMTE/\w incfeasing doses of DE. The 150 mg bid (p = 0.0015)
and 225 m 0.001) gr each significantly reduced VTE compared with 50 mg
bld E} ed with /enoxaparm significantly lower VTE rates were seen in
patxe ts\‘re\c/ng DE g bid (OR 0.65, p = 0.04), 300 mg qd (OR 0.61, p = 0.02)
g bi OR 0/45/> p = 0.0007). There was no significant difference in VTE rate
@ E/3€)0 .gd and DE 150 mg bid. In a post hoc analysis, patients who received
\the ﬁst se\ <2) hours post-operatively had a lower incidence of DVT compared with

th65e/W 1ad the first dose >2 hours after surgery. It was concluded that the dose best
bal / acy and safety was 100-300 mg per day.

/ i ; e has been one pivotal (RE-MODEL) and one supportwe” study (RE-MOBILIZE)
\m.to al knee joint replacement surgery and a pivotal study in total hip replacement
“surgery (RE-NOVATE). These trials used a randomized, double-blind, parallel group

design. The main endpoints were (1) total VTE and all-cause mortality; (2) major VIE
and VTE-related mortality. Total VTE included proximal and distal DVT detected by
routine venography; symptomatic DVT confirmed by compression ultrasound,

venography, or autopsy; and pulmonary embolism (PE). Major VTE included proximal
DVT or PE.



RE-MODEL and RE-NOVATE compared 2 doses of DE (150 mg and 220 mg once
daily) with enoxaparin 40 mg once daily. The first dose of DE was administered 1-4
hours pre-operatively, while the initial dose of enoxaparin was given prior to surgery. In
RE-MOBILIZE a higher dose of enoxaparin (30 mg twice daily) was used.

The primary goal of each trial was to demonstrate non-inferiority of DE compared with

enoxaparin for total VTE and all-cause mortality. The non-inferiority margins w
defined as an absolute difference of 9.2% for the primary endpoint fo: -MOBIL

1 week/sr
/\\\ /

and RE-MODEL and 7.7% for RE-NOVATE. Patients were followe
O

Study 1160.25 (RE-MODEL). Patients requiring TKJR %crmted Therq/ were 3
n

surgery.
treatment groups: DE 220 mg qd (n = 693), DE 150 &/ ( =708 h\@g)xa/pann 40

e

mg qd (n = 699). Treatment duration was 6-10 days, \
\

%\
Treatment n Incidence Rlsk& s/ énox/\ﬁ .enox Effectiveness
\ >/\/ of enox. (%)

/\ \ N

Table: Total VTE and all-cause mortality:

DE220mg 503 % 1—3//0 \%5%) 0.9(07,12) 83%

DE 150 mg 526 '3 , +2/874>\ 7%) 1.1(0.9,1.4) 69%
Enox 40mg 512 ‘.
/ s
enox = enoxapann DE :&a}ﬁ ga 1Iate OR = odds ratio, risk diff = risk difference

The upper b d ({ifﬂ‘é 95% <‘S§> of the risk difference between each DE group and the

3 ‘as below the pre-specified non-inferiority margin of 9.2%. Therefore,
both/glg es 0 5\1"(19? -inferior to DE. The biggest contribution to the primary
. endgﬂ’ r%f asymp‘tt DVTs detected by venography: 36.0% for DE 220 mg,
/ 9.5% fop §/ar(d 35.9% for enoxapann One patient in each group died. Non-
4 @\talx \E/ oceuﬂ‘E ing the treatment period in 1 patient randomized to DE 150 mg;

\t ere we 0 non«fatal PEs in the other 2 groups. The incidence of major VTE and VTE-
atedfﬁ tyf'(?vas 2.6% (DE 220 mg), 3.8% (DE 150 mg) and 3.5% (enoxaparin).

Sp \ 0.48 (RE-NOVATE). Patients for THJR were randomised to DE 220 mg qd

/ /_(hf\l\l 57), DE 150 mg qd (n = 1174) or enoxaparin 40 mg qd ( n = 1162). Treatment
|\ El/lrauon was 28-42 days.
\



Table: Total VTE and all-cause mortality

Treatment n Incidence Risk diff. vs. enox. OR vs.enox Effectiveness
cf. enox (%)

DE220mg 880 6.0% -0.7% (-2.9.+1.6 %) 09(061 3%

DE 150mg 874 8.6% 1.9% (-0.6, +4.4%) 1.3 (0. / A

Enox 40mg 897 6.7% \\/‘ )

The upper bound of the 95% CI of the differences in total%\and alii% zglortahty
c

between the DE groups and the enoxaparin group @ vs%thm the pr ified non-
inferiority margin of 7.7%. @

Asymptomatic DVTs occurred in 4.5% of 2% of DE 150 mg
group and 6.2% of the enoxaparin groxg);ﬁwmanc E,/% urred in 5 patients in
the DE 220 mg group, 9 patients in the mg groﬁp atient in the enoxaparin
group. Non-fatal PEs: DE 220 mg (n \DE>150/' (== @) enoxaparin (n = 3). The

incidences of major VTE and VTE-rela 23.1% (DE 220 mg), 4.3% (DE
150 mg) and 3.9% (enoxaparin).

Study 1160.24 (RE-M
220 mg qd (n = 862), m d (n\w-8 ) or enoxaparin 30 mg bid (n = 876).
Duration of treatmem/\faa \ There were several differences in the trial design
compared with tj;e o\tht;j' iya n the first 2 studies, patients were randomized before

surgery, enozspangvs@s st the_ ning before surgery and the first dose of DE was
given 1-4 \after sur RE-MOBILIZE, patients were randomised at the
e, =

completlon r{g ry enoxap was started 12-24 hours after surgery and the first dose
of DE\ ouryafter surgery.

/O'tal V. d/all> -cause mortality

ﬁl(;atme \'\n/' Incidence Risk diff. vs. enox. OR vs.enox Effectiveness
\’% cf. enox (%)

- :
-

DE%S\%&; 604 31.1% 5.8% (0.8,10.8%) 13 (1.0,l.7) 60.9%
//EE\

649  33.7% 8.4% (3.4,13.3%) 1.5(1.2,1.9) 49.8%
\\Eﬂ9x60mg 643  253%

The upper bound of the 95% CI of the differences in total VTE and all-cause mortality
between both DE dose groups and the enoxaparin group exceeded the pre-specified non-
inferiority margin of 9.2%; i.e. enoxaparin was superior to both doses of DE.



Table:

DE220mg DE 150mg Enoxaparin
Asymptomatic DVTs 28.8% 32.7% 23.8%
Symptomatic DVTs n="7 n==o6 n=3
Non-fatal PE n==o6 n=0 n=>5
Major VTE/VTE-related mortality 3.4% 3.0% 2.2%~
The risk difference of major VTE or VTE-related mortality vs. en was (1 2%/(
0.7%, 3.0%) in DE 220 mg group and 0.8% (-0.9%, 2.5%) in D group\ \\7

> \

Analysis of the combined results of the three Phase IIL\rials \‘)

< \\\
Table: Major VTE and VTE-related mortality dur fig tﬂtént pé/l‘l

Treatment n Incidence (%) -\ rf? vwér}x}ﬁ%} (95% CT)
DE 220 mg 2033 62 (3.0) \\ -of % (-1.3, 0.9)
DE 150 mg 2071 78 (3.8)% e B s\/f (-0.6, 1.6)
Enoxaparin 2096 69 (3.3) \ %

DE 220 mg resulted in an
DE 150 mg produced a

fease ﬁfrrs}\ pared with enoxaparin. In other words,

@nsk red«{{rr\() 2% compared with enoxaparin and

there was no significan b g\the three treatment arms.
C/é /*\. 4 /g
SAFETY P ﬁ i4

III trials safety co 1ce ra1sed in the non-clinical programme was the risk of
bleedl que Jes of anly adverse event (AE), severe AEs, investigator-judged
drug~pel e“ad g to discontinuation of the study drug and serious AEs in

7942 subje(%% 1vedfa l e dose of DE in 30 Phase I, 2 Phase I and 3 Phase

d 3\ P/h III VTE prevention studies was similar between each of the

% D proposed for marketing and enoxaparin. The only AE that

xjﬁen strated/ a d/\s response effect related to DE is bleeding. The other AEs occurred at
s com;a%ﬁb&éto the rates observed in patients treated with enoxaparin.



Table: Treatment-emergent adverse events in actively controlled VTE prevention trials

<150 mg 150mg 220mg >220mg Enox
Number 389 2737 2682 1168 3108
Any AE 312 (80.2) 2235(81.7) 2190 (81.7) 970(83.0) 2558 (82.3)
Severe AE  9(2.3) 98 (3.6) 99 (3.7) 65 (5.6) 102 (3.3)
Drug-related 55 (14.1) 238 (8.7) 238 (8.9) 206 (17.6) 317 (10.2) &
AE—discont. 16 (4.1) 151 (5.5) 145 (5.4) 88 (7.5) 61@6 (5: 3)&
Serious AEs 16 (4.1) 192 (7.0) 179 (6.7) 61 (5 2 1 (6, 1)’

/ /\ \} //
Major Bleeding events. In the trials that used pre- operat ﬁ%’p isation, \thngte of
major bleeding events showed a clear dose-respons eLa’nons Th/\rates _of major
bleeding events at the doses proposed for marketing r’e\ den\nparabl \5 50 mg 1.3%,

DE 220 mg 1.8% and enoxaparin 1.6%. The rate b edmfg at doses >220
mg was higher (4.2%). In RE-MOBILIZE (pos - e r dom1;at1on) the rates of
major bleeding events were: DE < 150 mg E 220 mg 0.6%, DE >
220 mg 0, enoxaparin 1.4%. Higher rat or bl ev nts were reported in
patients with renal impairment and patlents =

randomisation trials: DE < 150 /DE/ISOQ%& 5%, DE 220 mg 4.8%, DE > 220
N

The rate of clinically relevant bla%dg% events t’éndg\\;/be higher in the pre-operative
L)
) /0

mg 4.1%, enoxaparin 3.9%
7B\

{l}O@g 0.3%, DE 150 mg 0.3%, DE 220 mg 0.3%,
Ko )~

L .‘
/\ B \
Acute co@ dyom % f the possibility of a rebound effect after stopping
1\

Deaths. The death rat
DE >220 mg 0.1 An,.

an antico e risk of® loping an acute coronary syndrome was monitored.
There were-19, 7 acute’ coronary syndrome events during treatment in patients
tl‘f?t 15\0{{%‘ 220 mg and enoxaparin respectively. During follow-up,
ther Wk 2 d Tev §mthesame roups.
2 /g Y group
@we\r;\”funqtlon 5. In the 3 active-controlled Phase IIT VTE prevention studies, the
@al numbe \ei Batlents with ALT >3x the upper limit of normal was 2.5% in 150 mg DE

grou n DE 220 mg group and 3.5% in the enoxaparin group. It is possible that
1d cause hepatotoxicity with longer terms of treatment

*R\ngARKETING EXPERIENCE.
\Q\Hl

DATA SHEET

SUMMARY
In 2 of the Phase II trials (RE-MODEL and RE-NOVATE), DE 150 mg and 220 mg were
non-inferior to enoxaparin for the primary and secondary efficacy endpoints. In the third
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Phase III trial (RE-MOBILIZE), non-inferiority was not demonstrated: enoxaparin was
superior to both doses of DE. The application attributes this difference to the other two
trials to differences in methodology. When the results of the three trials are combined,
non-inferiority is demonstrated. It should be noted that the vast majority of the endpoint
events were asymptomatic DVTs; symptomatic DVTs, PE and VTE-related death were
uncommon in all treatment groups.

Bleeding is the main safety, but the risk of bleeding complications f%)ciatcd with&

150 mg and DE 220 mg was similar to the rate on enoxaparin. er oral d
thrombin inhibitor is associated with hepatotoxicity 1-6 months a tarting trq;aﬂ:/ﬁ%pt.
Although there is no indication that hepatotoxicity occurs Wi om the. data
presented, the possibility of hepatotoxicity with longer duration’o \as\c}tibeen
excluded. \\‘ //\ >
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ittee Meeting

Minutes of the May 2007 Medlcmeﬂa\%/le}atio%
b e
MINUTES O *r{g% &’E{&
OF THE MEDlClN%&A FICATION.COMMITTEE
E

HELD IN THE MEDSAFE BOARDROOM
LEVEL 6, DELOITTE HOUS B TREET WELLINGTON
ON 17 @w COMMEN AT 9:30 AM
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7. NEWMEDlCNEéﬁoRCLA& ATION

W \‘ b /\\/ e e
Only one n %?mfl entity %%\een referred by the Medicines Assessment Advisory Committee

for classificatio

Dablgﬁwllaté ‘ \/&\\//\

\{%ad indi 'On for dabigatran etexilate was the prevention of venous thromboembolic
ave undergone major orthopaedic surgery.

&e tsin patien
gt
Th Comjnrlt\t%ag{éed that dabigatran etexilate should be classified as a prescription medicine.

dation
/ ébigatran etexilate should be classified as a prescription medicine.
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