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Food and Drug Administration
Rockvile, MD 20857

NDA L9-901LS-046

Kig Pharmaceuticals, Inc.
Attention: Ms. Felicia Bullock
501 Fifth Street
Bristol, Tennessee 37620

Dear Ms. Bullock:

Please refer to your supplemental new drg application dated August 24, 2004, submitted under
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Altace~ (ramipril)
1.25,2.5,5 and 10 mg Capsules.

This "Changes Being Effected" special supplemental new drg application provides for the inclusion
of additional safety information in the Altace~ prescribing information regarding hepatobiliary
adverse events and hypoglycemia.

This supplemental new drg application provides for the following revisions:

1. Under the W ARINGSlHepaticFailure section

From:
"Rarely, ACE inibitors, have been associated with a syndrome that stars with
cholestatic jaundice and progresses to fulmant hepatic necrosis and (sometimes)
death."

To:
"Rarely, ACE inbitors~ including Altace, have been associated with a syndrome
that stars with cholestatic jaundice and progresses to fulminant hepatic necrosis
and (sometimes) death."

2. Under the ADVERSE REACTIONS/Gastrointestinal subsection: hepatic failure, and
jaundice have been added and the word "hepatitis" has been relocated.

From:
"Pancreatitis, abdomial pain (sometimes with enzyme changes suggesting
pancreatitis), anorexia, constipation, diarhea, dr mouth, dyspepsia, dysphagia,
gastroenteritis, hepatitis, increased salivation and taste disturbance."

To:
"Hepatic failure, hepatitis, jaundice, pancreatitis, abdomial pain (sometimes with
enzyme changes suggesting pancreatitis), anorexia, constipation, diarrhea, dr
mouth, dyspepsia, dysphagia, gastroenteritis, increased salivation and taste
distubance.
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3. Under the ADVERSE REACTIONS/Other subsection, "(see PRECAUTIONS, Drug
Interactions)" has been removed.

4. Under ADVERSE REACTIONS, the following subsection has been added:

"Post-Marketing Experience: In addition to adverse events reported from clinical
trials, there have been rare reports of hypoglycemia reported during AL T ACE therapy
when given to patients concomitantly taking oral hypoglycemia agents or inulin. The
casual relationship is unkown."

We have completed our review of this application, as amended, and it is approved, effective on the
date ofthis letter, for use as recommended in the agreed-upon labeling text.

The fial printed labeling (FPL) must be identical to the submitted labeling dated August 24,2004.

Please submit the FPL electronically according to the guidance for industry titled Providing Regulatory
Submissions in Electronic Formt - NDA. Alternatively, you may submit 20 paper copies of the FPL
as soon asjt is available, in no case more than 30 days afterit is printed. Please individually mount 15
ofthe copies on heavy-weight paper or similar materiaL. For admistrative puroses, this submission
should be designated "FPL for approved supplement NDA L9-901LS-046." Approval of this
submiss.ion by FDA is not required before the labeling is used.

If you issue à letter communicating important information about this drg product (i.e., a "Dear Health
Care Professional" letter), we request that you submit a copy of the letter to this NDA and a copy to
the following address:

MEDW ATCH, HFD-41O
FDA
5600 Fishers Lane
Rockvile, MD 20857

We remid you that you must comply with reporting requirements for an approved NDA (21 CFR
314.80 and 314.81).

If you have any questions, please call:

Alisea Sermon, Pharm.D.
Regulatory Project Manager
(301) 594-5334
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Sincerely,

(See appended electronic sigliülUre page)

Norman Stockbridge, M.D., Ph.D.
Acting Director
Division ofCardio-Renal Drug Products
Offce of Drug Evaluation I
Center for Drug Evaluation and Research



.........----_.....-_......-----_........_............._...............__.........._...._-_..._._.....-..............
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
_...._...._........._-_._........_--_...._......._...................._._..._........-............-_.....-..._.....-.
/s/

Norman Stockbridge
11/15/04 11:04:31 AM
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 sr.i10 or

u:lIas.tm
d. O

! ~t sua¡e:...,. end SY
l1ptem

s !e."lvll line stopping the ,lC
E

 lnhltllor.
Irrt~s.tim

ii a,.gli:edem
a shcut.'i be ¡¡ieluded In the ciiffo.-entil di¡ignosls of pailen!S 0;\ A

C
E

Iniilbiiors presim
tii.g w

ti. abdom
inal pain.

In a !arU
e U

.S. postnw
lm

ting sw
:t,.. ~ngiop.denia (oolir.ed as rupori,: O

f a:igie. f~cc.
liryrix. tongU

IJ. 01 throat llderri.l..as .-eponed in Y
1523 (O

.2ìl%
) ur black patinl$ aiid 111

s:e680 iO
.C

9%
i of \'/hite patients, T

hes rates w
ere not dllfe(enl stat:ticslly.

A
naphylactoId rcai:ons during desenltiutior' T

..o patlenis undtirgolng deslJn-
sitlirig tflJotrnel1t w

lt 11Y
L

T
;¡m

opte~ vei'!m
 w

illie l''C
el\'lnç A

C
E

 ,nl1lbitol' ~,ustahl'Jd
life.threate:iing aniipr;ylactokl rl3C

tklrl.". In the sam
e patients, these reactions w

ere
8'10,1ded 'lJhen A

C
E

 InhIbItors w
ere tem

porarly w
itheld. but they reappeared upon lro.

verentrechall¡;rie.
A

naphylactoid reactions during m
em

brane exposue: A
m

lptiy1iici.ic re¡¡t:cin.'i
t".ave been !ep:irtæ

 in patients dialyzed w
iU

l hlgh.tlux rr.em
tiranes a.'l treatet cor.cm

l.
tan!. w

ith an A
C

E
 inhltiit;:. A

naphylactoid reactions. have also been reporter in patients
uiidergo.'ng Iov-dül.slt IIpcprte;n iiphe.reslS w

Ith di!~,trn stilfllie absrrption.
H

yptension
A

lT
t.C

E
 can cau: !i)'fT

PIO
f!otic hypotm

iw
n. ani!r ekhe tI.i! i'tll dos!! or a L

itL
.. do

w
hen ihe do.'iag has til!n irceils.d, L

Ike other A
C

E
 ~lhlbltors. rainl;d 'Il been oi:iy

~
:~

ea~
~

~
~

e~
~

~
~

t:~
=

IIr~
np~

~
:~

~
~

~
~

v~
~

~
~

~
i:ua~

~
r ~

k~
~

P
=

as II result of prlonged diuretic thriipy, dieU
.'Y

 salt restr::t'O
n. dialyi:. diairll. or vom

it.
r~"9. V

olum
e 1i".tor sa depleti shO

uld be corr€Y
 befor il!tri therpy w

ith A
tT

';C
E

.
In patients w

ith conge...tÌ''P heñrt failire. w
:th or w

iihO
t;t IisO

C
iated renl'l Insuflic!M

.
c'j, A

C
E

 in!ubltor therpy m
ay cause excess~1t hyptenslcn. W

hch m
ay t; asscÌZ

ti.'I
w

ith oligura or iiotem
la and. rare.iy. w

ith acute renal failure and æ
ilth. In s¡,h patients.

.",L
T

f.C
E

 ti1rtpy should be siarted undo/ clc.c m
ooical supasion: ttiey shm

.i be ful-
low

ed closel for U
le f!f 2 w

celts or troatiri!rit and w
tm

m
iver the C

oso of ram
,pril or

ci11;reticli; ii:crlliISed.
If lljpotaroi:n O

C
C

(J;. tl'l PóU
ent shouló bo plcced In ¡¡ ~uplne poslr:cn ciri. ~f nee.

essaiy. trem
ed w

ith IIli.il..e~oU
$ infusion of phy~ioloif.i11 $alirm

. A
L

T
A

C
i: t.C

"3tm
ent

u.'i¡¡i1!y C
3n be ¡;cniil1i.ed fl)IoW

II':9 rem
o.itõol1 of blo'Jd pm

:;sr,lU
 ciflJ V

"Jlim
e.



H
o
t
k
 
F
a
i
l
u
r
e

R
art:ly. A

C
E

 inhihiti:irs, Incli;dirig A
llai:e. I'lV

I! bniir n.1.'$d¡¡l~i w
iih n SY

II:1nIlT
I! that

s.tm
ts w

llh thoIeSliltiJi!l;nd!cc and pr~g;i;sn$ tn r:ilm
iiarit hef)tk nei:rosis ar.d (som

e.
~lrrt.s) death. T

hi! inm
:I'li".im

 of~his synd;orre L
,; IX

lf undel~. Patieiit'i reçeM
iig A

C
E

inhIbitors oJJhc develop JilL
ldice or 1T

.a~ked elevations or hepati em
.ym

es should dlsr:-
tlnue tie A

C
E

 inM
iitor ari receive appropriate m

edical follow
...;.

N
lU

ropelalA
grnulocytosls

A
s w

ith other A
C

E
 Inhibitors. ffrely. a m

lic -1;\ i:lated cases severe - redixtlon In th
re~ b10ed cell count and hegbb¡n content w

lìte bloo cell or plteilet count rriJY
 oo'll-

op, In lsoied cases. agnulosls. paricyiA
"er.ia. ant bone m

arrow
 oeprssJcn rny

occur. H
orr¡¡loi"giC

e1 reactior.~ to A
C

E
 intiibitrsarc rn"E

liii.cy to "ceur in pal~nL
i; w

'th cel-
I¡igeri ..oascu\¡ dise'Se (e.g. sysiem

;c 11,ipi. er.them
aios.scleiodl!j ar: Ilf\

iinpalrr.r.t. M
orJtr:lir.g :'fw

hlte blno C
f!lI c("¡untc; sh:iuld be ccn:;veted in paiienls w

,th tel.
lilgerw

rii;!a cl:eõ..e$pelany If the dlsa~ Is assocl:tiid w
i; ltnplred renal functIon.

FetaV
N

eonatal M
orbklily ari M

ortlity
A

C
Ë

 Irihibiuirs can cause feT
.31 aiid neonteil m

orbidity D
ri deñth w

hen ildllln~ed
to pregnant w

om
en. Sevem

l dozen case:: h/V
ß beer. re¡x.rted In the w

o;';t l:terat;;t!.
W

hen pregnanc ls detaG
ted. A

C
Ë

 lnr,ibilors s~.ouló be dlscont!n:.;d as son as pcsl!:e.
T

he use of A
C

E
 inhit:ltors óuring the second aoo thlrt rrlm

esters of pregnanc has
bi:en a~sociate v.ith falal aO

O
 nO

O
l'atal Injiiry, inilud!ng h)'poteroian. neonatal sj(l,i\

!1ypO
pbl5!ii. anuii, rev9!ible or IrreversIble reriül ra¡~Jre. ¡m

d death. O
ligchydral'nlos has

als w
en reported, presur:m

bly leslllL
irg rrom

 decreased fctal fC
nal fU

l'tion: o.I~'O
hy.

diam
rJoc; in tliis setting has beun asc;ocl¡¡ted w

,~h fetal !lm
b contracture:. craii:ofadiil

di:forrn;it;ori, ¡ir.i hypntil¡m
iit: lim

g (iii..eklflrim
ni. P

ri:ri!illuil)'. Intriiuterim
 gnro'lh rE

ltilr.
diiion. and patent dui:tus arterio!;us have also been reponed. althn~h it is r.t clear
w

heihér the:e ¡;;curm
ris w

ere dlll til the A
C

Ë
 IniilhllO

r E
!:tpo::iire.

niese ao1",lií:;e efft-ls do riot appear to have resulted from
 hilriiutcrir:-t~ f.C

E
 ¡nM

liter
e:t¡io::ure tht has hem

i ~m
iled tD

 tt..e first ¡rim
ester. M

ot!1r,.:: w
l;o~ em

bryos and felus.
es are eiipo..'d to A

C
E

. i;lhibitO
!s only during tte f'rt trim

ester should be sa inform
ed.

!\'Q
netheiless, w

he'l ¡iatients beecm
e pregr.ant. phY

SlC
lëns sl".Q

u!d m
ako overy effort to

d¡siQ
ntÎlue 100 use of A

!.T
A

C
E

.as ~"n a:: possible,
R

.ire!y fprobiibti less orien t!ian once iri ever thousarid pregiial'do:;). 1\0 "terr-allvi?
¡o A

C
E

 inhibitors \-vll be found..ln t!itlSO
 ~ra case. 1!i m

atl":crs should be apprd of
!tin pnU

!nw
.lli;m

m
1.'i ~o iheir fet(l~j(s. m

ii ser!ill ultr$C
IlJld eiiiirrJnaiiQ

lIS sh¡¡¡1d be pei-
form

ed !O
 ¡u;sec.... ihr, intraam

niQ
lic t!ll\ir::m

m
enl.

If ol:gohym
rrili(is is iib$rn'l. A

L
T

A
C

E
 s¡'~iuld bn ciîscontbu~ un!."!!;s It i$ cnns1o.

eri~ life-vliiy fer t'"l! fIoth~. C
nrili~c.llun stress testing fC

ST
). a r:-t¡irtre;'i t!st (N

ST
).

or biophys:cl proliiiri IB
PPI rr.ay be approprlilte. depending upon ,hp. 'N

fei( of prf"riii.
cy. Patients alld ph:t~ns shliuld be aw

are'. how
ever. that Q

Jigchydram
illo m

ay not
';ippear unti after tte relus his sustained irre'ltlsibl ¡*:y.

Infants w
ith h¡sio~¡es or In ulero exposlJ to A

C
E

 in!;ibitors should be closely

f1lU
~nt21 clrcu!iitlon by m

e.'ie m
eans. but lim

ite experience has not ~.llC
..yn ihai S!.

m
rr.c'l is ceniral to ihe traatrreiit of t~ese inram

s.
N

o leralC
".genlc effeit'i of ".lA

C
!: w

ere seen in studies of piegnant rats. m
bbilS.

';00 cynom
olgus m

onkeys. O
n a body surface erea basIs. tIe dc::es uSl w

ere up to
.;p¡xoxim

ately 400 tin~s.(in rats ,,00 m
onkeysJ ar: i tim

o:: O
n rabbitsl the recon-..

m
eridnurr.andosr:.

PR
E

C
A

U
T

N
S

Im
paired R

an FunctIon: A
s a coriequeri:e of Ii'hil:tinç the relin-ngiote:s!l'l.

nldst~
ne system

. chcngæ
¡ in renal fU

:'tiori rr.ay be .,r.ticipa~
d ¡r 5lJp~

iblc
!iidililduiils. Iri pü';er~ w

iu~. sevure co~iist¡..a heart f.e:lU
le w

ho renal ~uriikm
 :"y

¡Jepim
d on th~ ii:.ti Q

r ~Ii~ re~ir)o:m
¡.luteris,n..ikjos!em

nE
I syStlr:. tlealiriil".t w

ith
i;iglotenslr. colW

erting enzym
e Inhi!:ltors. InciU

:111ig -'\trA
C

E
. m

ay be assuclated v.iih e!ig.
IJrla and/or progni.,;slve aw

tem
ia ar:d (rareiy w

ith ;'ie renal !aiJlr-e iir.tJtlr death.
In hypiii'lll",r.oe palii.-nts w

ii.oi un~aleral or bilateral reiial aiw
iy iöiem

s:s, IIl¡;eas~.!i\
blood urea niuogen aiid serum

 creetinli'l nliY
 occur. E

xpeflnce w
ftli an.::t1lef anglotens1n

convertng enZ
'Jm

e in!libitor sU
9gests that U

iese increasi: arc usuiilly revw
;ible upon dis.

C
C

ltinuatio!' et A
L

1A
r':E

 end/or d¡ure!Jr. tt'-eriipy. In such pùt'enis reriùl f'..r.ctio!l sh(lul~ M
:noriiW

cd during tbe first fow
 W

C
tO

;'$ or theiiipy. SO
IT

 bycortr.O
'I\1l riilL

~nt'$ w
ith M

.;V
p¡¡r1i1t pra.l!ii;SliiI9 riiniil V

alji:lJl3 disease have di...ni"Ptd ¡r!l:lF~IISti:¡ in b~;:r:d!;a nill(i'
gi:n and SIH

urn crm
itlriine, usuaiI) m

irior :ind tran:~it!lt ii~pl!dilly w
li:~n A

L
T

.'iC
E

 has tit~l!n
given C

O
rl~in,t.ntl~ w

:th a dIuretic. T
his Í$ 1ri'Ie likely i: Q

C
c:ur ii, patier,~s w

ith pre.uxlst.
ing niral Im

paiim
ent. C

i:isi rerlt:t!iir uf A
L

T
A

C
E

 ari':cr ;~:senti:¡uati:m
 rif the ;jiu~etic

m
a)'be(equirecI.

E
valuation of the hypertenive pl!U

ent shuld l!lw
ap Include assessm

nt of
rena function. l"See D

O
SA

G
E

 A
N

D
 A

D
M

IN
IST

R
nO

N
.l

H
yprkalem

ia: In c1lm
cai trials. hyperka!iIT

la (sef.iD
' pctassi.im

 gm
ater ti1in 5.7

m
E

qIJ.) cicurr6Ó
 in ¡ippro:(im

ate~i 1%
 of hypirtensÏ'o p¡itirtts r~eiving A

L
fA

C
f.

(r:m
ipnl). In m

ost ce!li?s. t'iose w
ere iSO

lat.1d ,:alirii. w
N

ch resorled (.'ts;itc conl!~U
L

'd
the::pY

. N
-;:rm

 o! t1l.se Piltir:nts w
as dicr.tln;; rrom

 tho tr~w
 C

r:C
lise uf hyper.

ioiilerniil. R
isk factori; fer the dL

'\'ekiiim
cni nf ~i)1N

l!killern¡'1 iiii:IJ:W
. m

iial i)l.~rr'C
ieni:y.

C
i3bt!\Æ

5 m
t:lItw

;., ar:r Inn t:ni:iirr,f¡anl ¡:Stl :'f pom
$$:"lriSJlilr¡r~i c¡ure~ir.5. poiassium

sL
:pplt~rneri¡s. aridcr pllt"ssilim

.(:cnlilin:rg sii!i SL
:tisiitiles. w

hiai M
;¡¡u!d tii: usr:d tau-

!lousiy. If li alL
. w

iih ,'iL
lA

C
E

. ISea D
ru Interacions.)

C
ough: rresum

i!bly due to the inM
iillon of ihe deg:M

~t¡on r,I endogonous
bractjkinin. persistent nO

;lprcductile cough hø:. tieen ~epored w
ith eil ;'.C

E
 i;1.oiibits.

;i~N
"Y

s rcsoM
ng afier ciscntii;uiitlon of them

py. A
C

E
 inhibitor.induced cough shouk! be

r.ciisidcreti in ttie: ó,fferí!nlleil diag!losis o! cO
i.gh.

Im
paire U

v FU
f1tlon: S:ncc r;m

ipril is prim
~:ily m

ctab'.;lize: by ;lepat:i cstcr(l$-
eii lQ

 ;.~ lllivi; rni~ty, ram
;priL

it. pat~nL
'" w

ith irn~irt!d liver fi.nctioii cQ
1kl ~/clcp

riiarkediy elcv¡¡t.nd pliS!l1( Ie'/eis i)f lilrrlprU
. N

u f(illT
iJl pharii¡!C

I)k.iriut:c ~1:i~1it5 have
tlC

en ciirried eM
 in tiyP

tirlan'S
i'liil)3!ir.nis w

lti~
 im

p:lÎllld Ir.'i; furilion. H
llw

liv~
r, sirie lhe

m
rl,ri-lI~~::liSIi\ system

 nm
y !H

~ at:liaii~ lrl Illltieii~, w
llh ~;i\iere ll'Jer i:rrho~~ ;irier

asciies. p~r¡I;;U
laf t3ilo:i shouI\: be exerr.!sed In uealil".g tllIse patient.,;.

surry/A
nsth9S

la: In p,lienis iindergoi!ig surgery or ifuflng anesthesiil w
iU

1
aç-erits th9t prn.ju::e ~ypotel'loii, r9m

lpril m
.:y L

'Io::k arigloter.sin II form
ation th31 w

ould
ottierw

ise occur seO
l'i7 10 eeim

pens.~ory renin rel£:.:,;e. H
Y

potension that ocurs as J
result of th!s m

e;lanism
 tun be C

C
icted ';y volum

o e~pansion.
Inform

tion for P
atients

Prenancy: Fem
ale patltl!its of chldl¡aing age shoulo be told about the C

O
:ISe-

quer.ces 0' secori- and ttù(!trim
esfer e:O

PO
sure Ie 1.cE

. ir.hibi,-rs, and It'.oy should ii
be w

id thõ~ thes conseauenciis do 1"-01 cppeii 10 ha\ll rusutted from
 intraW

Îlie A
C

E
inhibil!) E

!:(pos¡re t¡'41i has heiio lim
¡lE

d to ¡hit fiist trim
ester, T

hese plltÎ!n!s ~;hniikl tw
asked to report pre!ir-ric!Ps to their plr¡sl;;hllto as w

on as p~sibie.
A

nQ
loedcm

.: A
nglcede:iiii. :nchjin!J lillïngeal ooerT

.:, can occur w
lt'l !tlm

l1ert
w

:th A
C

E
 irhic,toT

$, iispeiiali'y follrr.ving th first oo~.e. Patlenls $.oim
Jl be 51l ild\'isi~ and

iold to fI(X
t iniined~llliti airy signs nr sym

ptom
s s.iggeii;.ing aftgIO

lid!~m
;i (lï....dliiig of

race. eyes, lips. ot tongue. or C
ltllcul.y iri brt!lthlrig rud L

O
 12/i(f! no m

om
 drug o:i¡il th~y

lIa..", conultd ..ith tJe tlfcsblng prl)'ri:al1.
Sym

ptom
atic H

ytension: Pallonts slm
uld be clIlliirnC

1lhal U
gnil'¡idr;d!'s can

D
eC

O
f. eseci¡i1ly cIufing the flst days of lheiupy. lliid it s~ld be rapO

ltcj. Patints
i¡hoi¡kl bii r.4d U

\iit if syncnpe r:tr..rs. M
_rA

C
E

 ~ih9i.ld be C
l.$oiitinuec !;.'tiil 1l:i: physli:ian

hasbeintcn.'il;1d.
A

ll paticnt!i should be ca1.orn that il".aeq!Jte l1u1i inlake or e:(ces...'C
 ;irsp:ri.

iiM
. diarhea. O

f vom
itir.g C

im
 li:h1C

 to an eK
C

C
SS:v C

all in blod p:"E
!isunl. ....¡!' Il'n sarne

r.cnsllQ
Jl!lC

eli of lighlliendedlP.1i iU
xi po~!lhle li)1IC

O
PP.

H
yperklem

ia: Patlenis sl"uh:: be told not tr use salt substitutes containIng patas-
~um

 \"It!".iui consultIng their ptiician.
N

outropnl: Palltnts SllO
~d be iold tn prom

pily (epnrt an, :ndk:.itim
i or !rifC

(O
O

I1
(e.g.. sora thoat. rever), w

hich could be a s1gn of neutropenia.
D

ruglntelons
W

ith nonstarold.antl.lnfm
m

atcry agents: R
arely. cÕ

r.cm
iW

t treatm
ent w

ith
A

C
E

 Inhibitors end ~nsteroldl anti-inflm
m

ator agnts have boen associÐ
ted '/lÍth

w
orse!ling of m

ial faH
uro and an !!crcase U

L
 'SU

l' potlSIU
m

,
W

ith diutics: Patient: or: d!uretics. llSJcially the Ii' v.rm
 dhJretir. tiirariy w

as
recently ¡nsIIM

ed.m
ay occasioally experience an exceslloe reductlc-tl of blod pres-

sue af'.t"I !nltiation or therapy w
ith A

L
T

A
C

E
. T

he posibilit'j or h:fY
æ

nsiV
tI effects w

ith
A

L
lA

C
F. can be m

ini"ized by e;therdiscontinuir09tl'-Ð
 di¡¡et:i or lnceaslri th salt intake

prior to initlaii()i of tieatm
erit w

it I,L
T

A
C

E
. If tlts is oot posible. t~ starting do~e

sho¡;ld be /"dtced. (See D
O

SA
G

E
 A

N
D

 A
D

M
IN

IST
R

T
IO

N
.)

W
ith potasium

 supplem
ents and potasslum

.sparlng dIuretics: A
L

T
A

G
E

 can
attenuate potass:um

. loss caused by thiazide d~.Jratics. PO
U

lssum
-pa1!ng diuretic

(spirooolactrl".e. Ð
m

ilode. tr!im
tercnc. and ethrsl or potassium

 supclcm
cnts can

incre-a$e the risk of trjpirkëem
iü. T

hercrore. if r.neom
itant use or such nge:-L

S is indio
C

3~od. t"ly lihoi.d ti gl..im
 w

i~li cain(ln. and the paiierirs soruln PQ
tasslu:'l ~hci.ld be

rnnilom
lrcquentl.

W
it rrtluun: II"-ceased ~rum

 l=
t:um

 leve! a:' sym
ptom

s of lil~ium
 im

i:i:ty ha\i&
boon reponed in patients rciii\iiig A

C
E

. inhibit du:ig thcrrrj w
iH

IÜ
ih,u:. T

h drU
'~s

s!iO
'.;ld li C

C
illn:Ill!s!.ed vlÎth cat."Jor1. and rrequeni IT

-onitong cf i;im
 lithium

 lei/cis is
n!l:nm

l1ciidtod. ir ¡¡ diiretlc I: nL
w

 ui;. ;Jil rk iif l:thlum
 toxicity m

ay bt ini¡¡si'd.
O

thr: t-JE
'!U

iE
,r A

i.A
G

E
 nor its m

etatioli..s have been found to irr.eat w
it,, rO

M
.

digicil'. ariU
lc'd. furosem

Ide. i:rr..tJdne. indoim
iihacln. ¡¡nd .sm

vastitln. lhe co:ntiinu-
tio.'1 or ¡'.L

T
A

C
E

 and pm
p..m

"lcl sh"w
ec no adverse erfects on dyr'.m

ic p3rarnlel1;
(blue plc.Sur arid heart raic), nic co-adm

in15trtlori of A
t.T

A
G

F. and ..'3rfrlll tlkli~t
3d'Jer~m

t,. affect lhe arillcoagul¡¡ni effocts O
f th~ I¡¡ttlr drug. A

ddi:lom
lly, i:c-idm

if1!stra-
tlO
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nt of Fertlity
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O
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m
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m
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JA
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V
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 r'letnbolles alid dl.'S'
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ere aL
w
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I' t£'st. f. stU

dy in rolis w
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 m
gt"fety (lId no~ prduce adver effects en fe.llllty.
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O
nd and th!rd trllT
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W
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G
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orbidity and M
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m
R

E
prll am
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tr..L
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on:lp~1 doses m
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t1i. Ii)v m
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 i~

l preil!ial¡ltl rrom
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$. w
iim
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I.T

A
C
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G
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so
01 tr~ total nim

iher of p¡t:ints \Y
h rl.'C

elved ram
lpril::i U

S clinical siudios 01 A
L

T
A

C
E

1:.0%
 w

ere 65 and over w
hil 0.2%

 ..'ere 75 arv Q
V

. N
o overall differences In eflec.

til,er:ess 0; SJfety w
('e coser\'ed betw

een Ihese piiti.ents 3M
 younger patients, and

other re',:nrd ciln:cal experIence has !lot itent:tJec airfefr:nces Iil f1~porises 1J¡v'ocn
ihe ei.ci on :itluri~r palients. but grenier seri:ilÎ'l'ty of iöom

e alC
el individuals can:it

be 1lJ1~d ",tit.
O

ne pham
acokinctic study coad!.ted ;n tiospitalluid cldi..r1y patients li".di;;etoo that

peak ram
ipr¡¡¡t Itw

e¡s and ilreu U
flr U

ie ¡ilêlSm
¡ toncertriition t,m

e curve (A
U

e) for
lóirllf.ril:iarchigrr in oldparients.
Pediatrc U
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SafÐ

!y and effnct;.'C
nr;s in pediatrc pi,¡ients h:ie not been fi';U

,bI1s!1p,.d. l:rr;"'m
"Sble

kidri&
j diirril!Je llas been (lliserv:d iii \'C

l"i Y
U

t.'flU
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s given ;¡ $,iig~.i dose I:!' r:riiipfli.
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C
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; bee'l o:clu~tad (i.'l $oirety ln over 4.000 patiÐ
llt w

ill' ll'jpl..'iiension: of
ihe!it:. '.230 pnli~l'I~ ...""0 stiid:ed In U

S contro:ii~d V
iuL

'i. arid 1,101 w
C

le stid¡i~d in !'or.
eign cunllQ

llE
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lr:ost. 700 uf tliese ~tient'J w
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Iie
nver;;11 iiic:ijtl-C
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T
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C
E
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U
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C
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S p1~rnor.trol!ed trIals w

em
: heàÓ
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ni

PlacebC
-C

oniroired lA
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N

ausiia
Posw

ral H
ypoie:an

Syiiope
i¡..m

:ting
lJert!go
A

bnom
al ¡(idriy Fuiitlon

D
iar+

na
H

O
?E

SM
Iy:
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Ilier adverse flicpe!ienC
e$ m

pnrtE
ld In controlled clinical trals O

n lp.is ti.a 1%
 of

rariiipril palienis), or ïcrß( evo~ secr. In postinarketlng cicpl!'ieni;c, liiclU
de the follow

.
ing (in som

ii. a C
iU

SI reiatio~ship II) drug use i$.u!'rtiiiii:
B

ody A
s: a W

hle: A
n;¡phylñcld I'ctlol'.¡See W

A
R

N
IN

G
S.)

C
ardiovasular: Sym

prom
aU

i: hypotension (repor..ed II' 0.5%
 of P'tiellt5 lr. U

S tJlal5)
(Set W

A
R

N
IN

G
S Ilf' PR

E
C

A
U

T
1N

Sl. sY
/'pc eiid palpitations.

thim
atofogic: PanctoPI!nia, hem

i:lyllc al'i:rrlii ilnd tllT
ll'tlllr:¡tipan~l.

R
enat Som

e hyper.eril'Je patients w
ith no iipparent pre-exi$ting renal disease havi

~/elced m
ino. usw

liy trcm
sleot ir:eese:; in blod urea nItrogen and serum

 creaunlne
\..'Ïn taking ,lU

A
C

E
, particularl w

l.en A
L

T
A

C
E

 w
as given cornom

itiintl v.ith a diurct.
le. (See W

A
R

.N
IN

G
S.) A

cuie rencllallure.
A

ngiollurlic E
dem

a: A
ngi(lneurC

tic edeniu lia$ been rcpirt in 0.3%
 of patlcll~

In U
S c-Jinii:al uials. (See W

A
R

N
IN

G
S.)

G
astrointestinl: H

ep¡itlc rêi1um
, M

patillS. jaundice. pancatitis, abdom
inal pain

(scm
etim

es w
iui eryrre cianges suggesting pancreatitis!. anoexia. constipation. olar-

rhea. dry m
oum

, dypesia. ciptiagJi. gastrnteritis. illcas salivtion and taste
(!s!.m

õncc.
D

elokiglc: A
pPlrent by;itir.ll.,;ltr",lty n:ili:ti:ns (m

anireiôtec II) IJlÏl:'1r:i. ¡¡furl!!:,. :ir
m

sh, \'/it-i or w
im

ot !'O
W

!I'. P!i1ltelri(06itity, pur¡.i.ra. onyctilysis. pE
~nphigU

$. pem
-

phigid. eryhem
¡¡ rm

Jtitil;m
e. tiidc epidem

a riIySi:, and SI.I..eiis-Jolinsc~ s:fidrum
e.

N
eurologic and psychiatr: A

nxiey, am
nesia, convulsions. depresion. hearing

loss. insom
nia. r.eN

O
U

5iiess. neur.ilgia. ncuropath:t. paresthsi~. SO
IT

.no!ence. tlnniW
S,

trem
or. vertgo. and vision di:lurbar.is.

M
iscllili1eoU

S: A
,; V

.iih t:t1~;l A
C

E
 inhibitrs, a S)1O

;ilom
 ::m

pleii has lm
en fllp'ut.

ed w
!llch m

a:( lri:lda B
 poltiie A

N
A

. an elE
1l,ateci ei'troc.yte sedim

eniatlon rm
.e,

arthralglaarlh:iiis, m
yalgIa, fevr, ..ñ.'iu¡,t1s. eosInophila. photns.n.'ir:.V

ity. rah ilrid ethr
derm

arologlc rY
..m

lt'e::taw
ns. A

ddltlul1Ð
lly. as w

illi om
er A

C
E

 inhibitors eosll1phiJc
pneum

onItis iia~ been l'port~.
F

fltafN
oanatal M

orbidity and M
ortlity. S

ee W
A

R
N

IN
G

S
: F

etaV
N

eom
ital

M
orbidity and M

ortlity.
O

ther: nrtlll&
lgia. arthrlt:;, cy:Pl1cii. eduli1i, ep:st;xls, Im

potence, Irirea:;oo ¡iw
t,ai-

li".g. m
alaise. m

yalç:., and w
eight gain.

Post-M
r1eting E

xperience: In additin to adliO
rs ev£:i".ts repo;ted from

 clinii~IIJ-
,115. W

ere hiiiiii bein ram
 riip"n., of h)'PQ

g:'ycem
L

1 reported dii!'n;) p.!A
C

E
 therapy 'll11en

given 10 ~t!cnl' cotIom
illir.t1y tü!dr.g om

l hypol:tr.erT
ic agents oi In::ufin. T

he çasucl
f"~

;iio'li¡h¡p ili unkl1l)lr.
C

llrik:l uboratary T
est Finding:

C
reatinine and B

lood U
rN

 N
itroge: In::rea,;es in creatinine levels. occurred In

1.2%
 of patierils recei\ir.g A

1.A
C

E
 illcrie. and in 1.5%

 or p-i!ients receivng A
L

T
A

C
f and

a dil)etÏt. Inr'Il!",.,æ
; in !ilood i!m

ii rJtrogen levels occurred in 0.5%
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"(.lA
C

E
 ;ilona ¡11'. :n 3%

 of p.i~itlllt!l rocer.1r!g A
L

iA
C

E
 ....iiL

. a d:uieiii;. N
uiie of thl$P

ir)(:reilsr~
5 rilil,l¡/I~

1 iji$.(!Itim
,ati:in O

i Iiecllrri~
nt. Ir!(:reil~
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rllQ
fY

 ,,':lIJI!S
 are

n'(¡e l,kl1)' to ec.ur i:¡ patlii",t.'i w
iih refl! insult,c:ericy ('.r tho~;e pftU

eatl!d w
ith a d!ur~i-

it iind. ti1l5iid on elltm
r:ence w

,th ottier A
C

E
 IrihlbittH

"s, w
ould be expected tu 00

espeially likely In pctier.ts w
ith rem

ii annry stenosis. ¡See W
A

R
N
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G
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E

C
A

U
.
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N

S.! Since ram
lpril de.reases akJosterne seret!on. elevation of i;erum

 potassium
can occur. Pm
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U
lssium

-spòring d,uretics should be given w
ith

cautkin, lind tiie Ilt;ent$ ~crrT
 potassIum

 SJiuld be m
onitored frcqiJiintl. (Scr W

A
R

N
.
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U
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O
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H

em
olebln and H

em
atocrit: D

ecreases In lierr-oglO
lih\ iir hem

aticrit (a 10.. '.ralue
and a decrease or 5 gldl or 5%

 m
spectively) w

ere rae. tlc.curriii In 0.4%
 (¡I' patient't

recelvriA
L

iA
C

E
 iilone ar.c !Il.5%

 of patients recM
ngA

L
1A

C
E

 plus ii dIuretic, N
o U

S
palients discorinl.ed troatm

ent because or deqea,:es 1n hem
ogbblri \I hem

atecrit.
O

thr (causal rolationship!i onknow
n: C

5niclly Irrpm
tint chaO

Ç
S in si¡¡riil" lab-

0l2tut) tests \'ore raruly ;)sockited w
ill' A

lJA
C

E
 adm

iiilstrlltlol1. F.revatkli uf 1r.'H
I

(iizym
ii..., stirul1 blliriitiir;. uric ai:ir.. M

il bl:id gk¡O
O

lie h1",e beL
'I riipotr. as hiT

..e ca.'llS
of hypoiatrenilii lind scatterid Ii~idm

-.t of leukopenia. eosiriph~la, iiti protelnu/la. In
U

S triaL
'i. Iei; thr. 0.2%

 of pat:E
m

ts dlscoritJrli.iid treatm
-nt for laborclO

i"f :ibfY
.rlT

.abthlS:
aU

 or these w
er eases ot' proteInU

ra or abnorm
ill liver.function tests.

O
V

E
R

D
O
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G

E
SIIl',¡le o:;il dose~ ;ri m

ts ¡¡xi m
ice o~ 10-1' gllcg result iii i¡lgnm

ciiiit lethality, In
cO

!Js. era! dose a:i high as 1 gilS ir.di:r.ed ontf m
ild gasirolntestirrai distress. lim

iied
datl en hum

iin rr..etO
Slge a:e available. T

he m
oslllkely dink:l m

llllfe~L
2tlons w

O
'Jld be

s)'m
ptar. lltlnbtitble to hypotension,

10.5
0.1
0.5
0.4

IJibi:r;iw
iy dnierm

ir~ItJ1I1S l) ¡;nJm
.ltivelS of rani,¡:rll 1l1d its nm

tahclitm
i am

 nol
w

Idel liillL
ible. and such delelm

irm
ii)rs hiiiJri, iii any C

'.reni, no nstrib1ishad rote ii\ the
rrliricrneniolrairiprllolllltdu;;,

N
o data are i\vailable to S1Jd!J~t ph)'5!olod1t:ii1l1allèU

V
'l ¡e.g" llai'llJlerS to c!;O

l1ge
the pH

 of t/,e urne) t¡'~ m
lghl ac.celiirate elim

ination of ram
lprll and :ts m

einool!;,s.
Slirlbrly. it!s not I:oo'l.i ..iii¡h. if any. of these substar,ces can be usef,jU
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o'led from

the boy by hem
oialysis.

A
ngotensin II ccuk! p;esum

ably seive as .i spific iintogonlsi-antidote in th setting
or rarripnl overose. btr !lr1iote:'sin II is os;entia unavi!lible outsloe of :;atlcroo
research failiJes. B

etai,si the ti;itcrsive errect orram
ipril is achted tN

O
i. vbsodi.

Iaton ¡¡nd efectrve h,pcw
olenila. It is reaS(rlabla to treat rüm

ipril overose by InfiI~lun of
nQ

lm
al Si11ir.e sntul~1n.
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 depend, in P¡¡rt_ on

ihe p~'Ä
llce or abse/lce of voltJne depletkln (e.g... piit aixi C

U
frent di;;er: use) or the

prt!nce or aosencei of reril artery sienosls. If sur.. ::Ir;;unlstances iie suspeted to be
presnt tiie Inlc startli'i dose $!'oU

! he 1.25 rn orie dall.
R

eductkn In R
.l¡k of M

yoeardlallnarctlon, Stroke. .and D
eath frm
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caL

lSes
A

L
T

JI.C
E

 s!"uld be givp.n at an initil dose of 2.5 m
g, ori ¡¡ day for 1 w

ook, 5 rl'g,
once a d~j' for the r:exi 3 w

eE
ls. and then ~-.eílsecI as tolerated. to a m

airtencrice dosa
Q

f 10 m
g. once fi day. If the palienlis hyptiiv or rew

l".tly post m
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it caii m
i; be glviin êl5 3 di.".(ed doli.

H
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T
M

 r~um
m

eridE
d irilû~1 dew
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lii a

day. O
m

;;iga should tm
 ¡¡i:ll;~ôieif ,ii:m

rding In U
!l~ blo.'l prissure l"ôpI:U

1lie. T
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m
illl'toroni!~ dO

$ag¡~ range Is 2.5 10 20 rr~i pn.r day eclin,nlstem
,d as a :sgle do or in
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o equa1l.t div.do. C

O
St:S. In som

e patients treated once dally. t!e ilnrihype.-;cT
6Ì1le

elfect m
ay C

!irnnlsh to\'/eil~&
 end úf the dosing in~rv¡¡i. In suh patients. 3t iocreac

in dosa or tw
'.e dilily flm

inlstr¡itbl1 w
oU

l be cC
Jlls.dered. If bloo presire is not c0

trolled w
ith A

L
T

A
C

E
 alcrie, a diuretic can be added.

H
eart failure Post M

yrdiallnrarctkn
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CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:

19-901/8046

ADMINISTRATIVE and CORRSPONDENCE
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RHMReview of FPL
NDA 19-901lS-046

Date of Submissions:
Draft Labeling Approved:
FPL Submitted:
Date of Review:
Sponsor Name:
Product(s) Name:

December 21, 2004
November 15,2004
December 22, 2004
May 23, 2005
King Pharmaceuticals
Altace (ramipril) Capsules

Evaluation:

. This Changes Being Effected supplemental application provides for the inclusion of additional
safety information in the Altace prescribing information regarding hepatobiliary adverse events
and hypoglycemia.

The sponsor has proposed the following changes:

1. Under the WARINGS/Hepatic Failure section

From:
"Rarely, ACE inhibitors, have been associated with a syndrome that starts with
cholestatic jaundice and progresses to fulminant hepatic necrosis and (sometimes)
death."

To:
"Rarely, ACE inhibitors, inGludingAltace, have been associated with a syndrome
that starts with cholestatic jaundice and progresses to fulminant hepatic necrosis
and (sometimes). death."

2. .Under the ADVERSE REACTIONS/Gastrointestinal subsection: hepatic failure,
and jaundice have been added and the word "hepatitis" has been relocated.From: .

"Pancreatitis, abdominal pain (sometimes with enzyme changes suggesting
pancreatitis), anorexia, constipätion, diarrhea, dry mouth, dyspepsia, dysphagia,
gastroenteritis, hepatitis, increased salivation and taste disturbance."

To:
"Hepatic failure, hepatitis, jaundice, pancreatitis, abdominal pain (sometimes with
enzyme changes suggesting pancreatitis), anorexia, constipation, diarrhea, dry
mouth, dyspepsia, dysphagia, gastroenteritis, increased salivation arid tastedisturbance." .

3. Under the ADVERSE REACTIONS/Other subsection, "(see PRECAUTIONS,
Drug Interactions)" has been removed.

4. Under ADVERSE REACTIONS, the following subsection has been added:

"Post-Marketing Experience: In addition to adverse events reported from clinical



trials, there have been rare reports of hypoglycemia reported during ALTA CE
therapy when given to patients concomitantly taking oral hypoglycemia agents or
insulin..The casual relationship is unkown."

. Recommendation:

The FPL is identic alto the draft labeling that was approved on November 15,2005. An
acknowledge and retain letter wil be issued for the above supplemental new drug application.

Alisea Sermon, Pharm.D.



This is a representation. of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

/s/
Alisea Sermon
5/24/05 03: 00 : 44 PM
eso



RIPM Reviéw of Draft Labeling
NDA 19-901/S-046

Date of Submissions:
Draft Labeling Submitted:
Date of Review:
Sponsor Name:
Product(s) Name:

August 24, 2004 .
August 25,2004
October 12,2004
King Pharmaceuticals
Altace (ramipril) Capsules

Evaluation:

This Changes Being Effected supplemental application provides for the inclusion of additional
safety information in the Altace prescribing information regarding hepatobiliary adverse events
and hypoglycemia. .

The sponsor has proposed the following changes:

I. Under the W ARINGS/Hepatic Failure section

From:
"Rarely, ACE inhibitors, have been associated with a syndrome that starts with
cholestatic jaundice and progresses to fulminant hepatic necrosis and (sometimes)

. death."
To:

"Rarely,ACEinhibitors, including Altace, have been associated with a syndrome
that starts with cholestatic jaundice and progresses to fulminant hepatic necrosis
and (sometimes) death."

To:
"Hepatic failure, hepatitis, jaundice, pancreatitis, abdominal pain (sometimes with
enzme changes suggesting pancreatitis), anorexia, constipation, diarrhea, dry
mouth, dyspepsia, dysphagia; gastroenteritis, increased salivation and taste
disturbance. "

3. Under the ADVERSE REACTIONS/Other subsection, "(see PRECAUTIONS,
Drug Interactions)" has been removed.

4. Under ADVERSE REACTION:S, the following subsection has been added:

"Post-Marketing Experience: In addition to adverse events reported from clinical



trials, there have been rare reports of hypoglycemia reported during AL TACE
therapy when given to patients concomitantly taking oral hypoglycemia agents or
insulin. The casual relationship is unknown."

Recommendation:

In accordance with 21 CFR 314.70 (c)(2)(i), changes may be made to add or strengthen a
contraindication, warning, precaution or adverse reaction section of labeling. In our letter dated
March, 15, 2004 the Division requested removal ofa proposed' _.... . ' :itatement under

the PRECAUTIONS section (S-040) because the data did not support the proposed change. The
sponsor has now submitted additional rationale and safety reports to support the above changes;
in addition, the sponsor has requèsted a teleconference with the Division if we are not in
agreement with the proposed language, specifically.. ivording.

b(4)

Alisea Sermon, Phari.D. bl4)



-----------------------------~---------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature. .
---------------------------------------------------------------------------------------------------------------------
/s/

Alisea Sermon
11/15/0410:37:00 AM.
eso

Alisea Sermon
11/15/04 10: 46: 15 AM
eso
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockvile, MD 20857

NDA 19-90l/S-046

King Pharmaceuticals, Inc.
Attention: Ms. Felicia A. Bullock
501 Fifth Street
Bristol, TN 37620

Dear Ms. Bullock:

We have received your supplemental drug application submitted under section 505(b) of the Federal
Food, Drug, and Cosmetic Act for the following:

Name of Drug Product: Altace~ (ramipril) 1.25,2.5,5, and 10 mg Capsules

NDANumber: 19-901

Supplement number: 046

Date of supplement: August 24, 2004

Date of receipt: August 25,2004

This supplemental application, submitted as "Supplement - Changes Being Effected" proposes
additional safety information in the Altace(ß prescribing information regarding hepatobilary adverse
events and hypoglycemia.

Unless we notify you within 60 days of the receipt date that the application is not suffciently complete
to permit a substantive review, we wil fie the application on October 24, 2004, in accordance with
21 CFR 3l4.10l(a).

All communications concerning this supplement should be addressed as follows:

U.S. Postal Service: .
Food and Drug Administration
Center for Drug Evaluation and Research ,
Division of Cardio-Renål Drug Products, HFD-ll 0
Attention: Division Document Room, 5002
5600 Fishers Lane
Rockvile, Maryland 20857



NDA 19-901lS-046
Page 2

Courier/Overnight Mail:

Food and Drug Administration
Center for Drug Evaluation and Research
Division of Cardio-Renal Drug Products, HFD-ll 0
Attention: Division Document Room, 5002
1451 Rockvile Pike

Rockvile, Maryland 20852

If you have any questions, please call:

Alisea Sermon, Pharm.D.
Regulatory Health Project Manager
(301) 594-5334

Sincerely,

f5'ee appended electronic signature pag;el

Edward Fromm
Acting Chief, Project Management Staff
Division of Cardio-Renal Drug Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

.)



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

"Is/

Edward Fromm
8/31/04 02: 50: 55 PM



.....,+"stRVlf-CÄES.,,~.,(..~",~ DEPARTIVENT OF HEAL TH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockvile, MD 20857

NDA 19-901/S-046

King Pharmaceuticals, Inc.
Attention: Ms. Felicia Bullock
501 Fifth Street
Bristol, TN 37620

Dear Ms. Bullock:

We acknowledge receipt of your December 21, 2004 submission containing final printed
labeling in response to our November 15, 2004 letter approving your new drug application
(NA) for Altace (ramipril) 1.25,2.5,5 and 10 mg Capsules.

We have reviewed the labeling that you submitted in accordance with our November 15,2004
letter,ànd we find it acceptable.

If you have any questions, please contact:

Alisea Sermon, Pharm.D.
Regulatory Health Project Manager
(301) 594-5334

Sincerely,

(.'fee appended electronic signature page)

Norman Stockbridge, M.D., Ph.D.
Acting Director
Division of Cardio-Renal Drug Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research



................_._._---_._------_._----_...__._------_._------_._-----------------------------------------------_..-
This is a representation of an electronic record that was signed electronically and.
this page is the manifestation of the electronic signature.
........._....._-_..._-------_._---._-------------_._------_.._.~..._---_.._---_._-_._--_._.~---_...__...._.-._------
/s/

Norman Stockbridge
5/24/05 04: 31: 39 PM


