These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.









Food and Drug Administration
Rockwile MO 20857

SEP 30 o8

NDA 19-369

Lm s. mjﬂ' m-D.
Hof fr 1=La m. Inc.,
Nutle,, New Jersey 07110

Dear Dr. Dujack:

Reference is made to your New Drug Application dated December 20, 1384,
submitted pursuant to section 505 (b) of the Federal Food, Drug, and Cosmetic
Act for Tegison (etretinate) Capsules, .

Reference is also made to your additional commnications da_ed August 5,
Septexber 10 and September 25, 1986.

We have completed the review of this application as amended and have concluded
that adequate information has been presented to demonstrate that the drug is
safe and effective for use as recommended in the final printed labeling
submitted on September 25, 1986. Acoordingly, the application is appeoved,
effective on the date of this letter.
Please submit the following when available:

1. Twelve copies of the final printed Patient Information Folder,

2. One market package of each size of the drug,

We remind you that you must comply with the reguiremsnts set forth under
21 CFR 314.80 and 314.81 for an apptoved NDA.

Sincerely yours,

@\ Elaine C. Esber, M.D.
otfice of Biologics Reaearch and Review
Canter for Drugs and Biologics
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Major husan fetal aroimalities selsted to Toglson- i T

adninlstration have been reported, inclue” 4 meningomyslocoels, '

LAt
R

menlngoencephslocoele, multiple synostoces, faclal asmorphla, . - o ?a |

syndactylles, absence of terminal phalanges, malformations of - ' 15
hlp, ankle and forearm, low set ears, high palate, decreased - - -

cranial voluwio, and alterations of the skull ard cervical _,_."'.‘,',l".'-_;.}""j}_?.

vertebree on x-ray,

Wamen of childearing potential should not be giver: Teglison
until pregnancy is excluded. R pregnancy test is to be
! parformed within two weeks prior to Initiating Tegison therapy,
- An effactive form of contraceptlon should be used for at least -
one month befors Tegison therapy, during therapy, and followlng =~ . . =
discontinuation of Teglson therapy (as noted above). L

Females should be fully counseled on the serious risks to the
fetus should they became pregnant while undergolng treatment or
after dlscontlnuation of therapy. If pregnancy does occur
during this time, the physiclan and patient should discuss the
cesirabllity of continulng tha pregnancy.

RO SN

In sdditlon, Information about the relative frequency of congenital- * B :

abnormalities among the fetuses or Infants of women wha have taken

etretinate during the first trinester of pregnancy (either vhile S

participating in clinical trials or tasking the drug where marketed in
scher countries) should be added to the second paragraph above, An
example of how this information might be presented ls as follows:

or [nmber] vomen known to have taken one oF more doses of

et.retInate during the first trimester of pregnancy, and for vhom: " - - - ‘

follow-up Information vas avallable and an sbortlon was not

induced, [number] had spontaneous abortions and {mumber)

delivered a tem or near-term infant. The proportlon of .

non-alnor congenital abnormalities was [number) % among the

sborted fetuses and {number] X among the dellvered Infants. S
\ .

The first two paragraphs of the *Pharmacokinetics® sibsec't.lun of the

CLIMICAL PHARMACOLOGY section should be revised as follows: _
The phammscokinetic profile of stretinate is predictable and is - .

linear fo:lowing single and multiple doses. Etretinats'is e
‘extensively metabolized following oral desing, with sipnificant, = - -
first-pass metaboliza to tha acid form, which also has-the - RO TN
-sll=trans struciure and is phammacologically active.- Subspquent ‘=,-"._1'_~.'¢-:: 37

metabollsw results in the 13-cls acid form, chain-shortened ° Res &

. breakdown products, and conjugates that are ultimetely excretegd . --iss
in the bile and urine, ST I Y et pR15)
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Mtor ) ux-mmth course of thqrapy witn doses ranging from 25
g oncu dally to 29 mg four tiges dally, Cpay Value: ranged
from 102 to 389 ng/ml pnd occyrred at Tpoy values of 2 to 6
hours. In one study the apparent termlnal half-liTe after six
nonths of therapy was spproximately 120 days. Jn another stud:
of 47 patients treated chronically with etretinate, 5 had
detectable sermm drug levels (In the range of 5 to 120 ng/ml) -
2.1 to 2.9 years after therapy was discontinued. Thas long
half-1ive appears to be due to atorage of etretinate in adipos
tissue,

We do not agres with the suggestion 1n your letter of November 14,
1985, which would revise the INDICATIONS AND USACE saction to perml
Tegison to be used as inltial therapy in certaln cases.” The toxicl
associated with this product dictates that standard theraples be
tx'.ter:l first,

In the INDICATIONS AND USACE section:

i. The first sentence of tha first paragraph should read as
follows:

Tegison 1s lndlcatad for the treatment of severe
recalcitrant psoriasis, including tha erythrodermic and
generallized pustular types.

11. ‘'The last part of the last sentence of the first paragraph shol
read as followst

" eeetopical tar plus VB light; psnralens plus WVA uoht.
systemic corticosterolds; and methotrexate,

114, The word *significant® should be deleted rrom the first sentes
in the ucond paragrsph.

iv. The word 'furthamore' should be deleted from the second
sentence in the second paragraph.

In the WARNINGS sect.l.nm E

- 1. The Hepatotoxl.clty subsection should include a statement of tl

number of patients who wepe dlagnosed as having hepatitls
cunsldered possibly or probably related to etretinate therepy
and the total number of patients treated. A statement should
also be included about the reversibility or .lrreversib.lnty Q
ths hapatltls after atretinata vas dlscmtlnued ‘

ii1. The ‘COmoaJ. opac.lt.les' nbnct.lm ohould be retitled -

- "Dphtha.lnlc affects' and should read as follows:

PN



In & tvo-year study, male o female Sprague-Dawley rats i id
given atretinate by dletary admixture at doses up to gt 4
3 mg/ko/cay (2 times the maxlowm recommended human :
therapeutic dose) had no increase In tumor incidence,

In an 80-week study, Crl:CO-1 (JCR) BR mice were glven

etretinate by dletary admixture at doses of 1-5 mg/kg/day. :
An Increaced incldence of blood vessel tumors {hemangiomas =t -2
and hemanpiosarcomae in several different tissue sites) wag . .o %ot ¢

noted in the high-dose mzie group (4-5 mg/kg/dey, but not s :
in the female group, e

113, An additlonul paragraph should be added to the "Inpaimment of R
Fertllity® subsectior as follous: ST

No adverse effects on sperm production vere nted in 12 S
psoriatic patients given 75 mg/day of etretinate for one K }
wonth and 50 mg/day Tor an additional two months. However, L
testicular atrophy was noted in sibchronic and chronic rat SR I
studles and In a chronic dog stud. , In some cases ut doses R B
spproaching those recommended for use ln humans, Decreased - - . .~-|.
sperm counts were reported in a 13-week dog study at doses Corant T
as lJov as 3 mg/kg/day (approximately twice the maximum : A
recommended human dose), SperwmatoQenic arrest also was e
reported wich chronic adminlstration of the all-trans
metabolite to dogs.

. dv. The PEDIATRIC USE section should read as follows:

Pediatric Use: No studies have been conducted using

son In children. Ossificatlion of the Interosseous
membrane of the radius snd ulna has been reported in a
S-year-old child during Tegison adninistration., Two
children chowed x-ray changes suggestive of prematurs
eplphvseal closure during treatment with another systenmic
retinald (Accutane/isotretinoin)., Skeletal hyperostosis
has also been reported in children and adults after
treatnent with Accutane. It is not known if eny of these
effects occur more commonly in children, but concern should
be greater because of the growih process. Pretreatment
X-Tays for bone: age, followed by yearly monitoring, are -
advised, as are pretreatment lateral x-rays of cervical and
thoracic spine with follow-up at two-year intervals, .

......

» -I"ﬂ'\:ﬁ-'. '

Bocause of the lack of data on the use of etz :lnate in . .- %
chdldren and the possibility of thelr belng more sensitive .
to effects of the drug, this product should be used only - .-
when all alternative theraples have been exhausted. _ L SN
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the WARNINGS sectlon 1f appropriate.

The information concaming elevations of SGOT, ecc. at the end i
of the second paragraph of the *"Laboratory® subsection should be -
nade into e separate paragraph which reads as fcllows: :

Elevations of AST (SGOT), ALY (SGPT) or LDH were

experlenced by 18X, 22%, and 16% respectively, of _
individuals treated with Tegison., In ciost of the patients, ..
the elevations vere slight to moderate and became normal -
either during therapy or after cessation of treatment, ,

In addition to the separate paragraph discussing serum Upids . -
and lver enzymes, -the other laboratory detemmlnations should - -~
also be grouped by using subheadings such as hematologic, blgod: - -
chemistries, urinary, etc. Those abnormallitles considered more.
likely to be related to Tepison therapy should be ldentified, . -
It does not appear to be useful to list all laboratory :
elevations or decreases cccurring at frequencles down to 1X if a
relationship to drug therapy &s considered to be remote, If the.
incidence of elevation or decrease {s presented, it should be
defined, "Is the Incldence calculated on the basis of the total
nunber of determinatlons or on a per patlent basis?

The incresses and decreases in CO; levels noted should be
clarified. Do these readings refer to plasma CO»? ¥Was
acldosls or alkalosls assoclated with these readings?

According to the information presented, thers is an increased
Incidence of decreased values for hemoglobin, hematocrit, and
RBC, and of lncreased numbers of reticulocytes. In sddition
there appear to be increases in MCHC and MCH. Is etretinate -
therapy affecting red cell production or survival? How did the

. davels for these hemotologlc parameters in the etre:inatee . . .

~ treated group conpare vith the plscebo Qroup in the cmtroue_d;.fé

- S Vie

. .adverss effect on blood coagulation factosrs should be "
specifiéslly eddressedo” .. . . . -

-

clinical trials? .© . _ s
The question whether Teglson therepy is as

.. . Do Lt
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__Within 10 days after the date of this letter, you are required to smend t.he:'
- application or notify us of your intent to file an amendment, or follow one'¢

_the other options under 21 CFR 314.110, In the absence of such action FDA m:
take actlon to withdraw the application, . "

The drug may not be legally marketed untll you have been notifled In wrlt.lné'_

_thgt_ the appilcation is apdroved,
’7/' A
8/\ ""Elaine C, Esber, M.D, N

. Director .
" Office of Biologics Research and
". Center for Drugs and Blologlcs

o Slndarply yours,

Révlew |



[ECEsber . T e

HFN=-815/ETabor g
HFN=-815/Chem/MAJarsiki -
HFN-B15/Chem/Casols - o
HFN-815/Pharm/ MDavitt R W
HFN-815/M0/ViAPovell- B

. (ANETT,
HFN-815/DCBos twick: bamws/as 1-¥

.0A2]n .

REVISED: JBILSTAD: ctb:7/15/86 #000TR
IVISED: JBILSTAD: pect 7/21/86 #00C7R

Aoprovable

.
.
. -
- -
.
T »
v .
T - .. Kl
T
- ar
. T r
Hoa







TEGISON®

brand of f o
etretinate/Roche ™ ***%

CAPSULES

10 Decoms progancd. or whe ure sarsllabls of may ool se reliabie contacaption whily

trastaanl. The nﬂudmm.’nm S::q-ﬂhm&ul-n
s conciudnd has tal beun detarmined. Tagiser 1vels of 8.5 12 ng'ml.
bavs dean ¢ 4 1 § of 47 pationts In Bhe rangs 972118 2.0 paars sfter irsstma was
conciaded. hal o1 time Socosrary 10 walt sfter fscoatisnstion of rasiement v~ ae-
3ure fhat ne Grug wit' 06 datesiatia in ihe Dlowd has ast buss Seisrmines. The sl Hi-
ngsisctable Mmmmuumuummnm
llr‘lhnn fatat sbasrmalities relnied te Tagisan sdminiatrstion have baor repusiing.
Includling meni o0le. menlagesncephaioconis. muftiple 8. ... & s
morghls, syMls . abzence of teriing? .rm"n. s Mip. avkie and
forearm, low Sat sars, high painty, detreaned cranis! volome, ang sleratisns of Bhe s%ull
488 cerviea! varishrag o 2-ray.

Women of chiighsart matmmumbﬂmmcwhmm.
his um" ly m.-n‘o'm 1881 8 prognancy 1551 bo paitormad withis tws wenks prior to
Initisting Topison Werspy. Yogison tharapy shouid sta:l on the Socoad or third say of the
-ﬂMllﬂlﬂflll‘CﬂOl. ummumﬂmmummmmn
one monlh balern Toglisen therapy, uml herapy snd feliowing discontinedtion ol
Togtoan tharapy Tar un infefinits peried of fims.
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BESCRIPTION: Tapison (Drand of statindta Rorhe). 3 retined. 13 availabie n 10-mg anu 25-mg
rmm Sapsules for oral administeaion. Each capsule als0 50ntaing corn starch. (actose anc talc
el tin Capsule shalis Contain parabens {methy! and propyl) and potassium sorbate wiin thy tp)-
Iom:l wystems. K0 mg—ron oxide (yeliow. dlack and red), FDAC Blue No 2 and titanum
dioxwde, E mg—iron oxide {yetiow. biack and red) and Wtaniwm dignide
Cremicaily, elratinale 15 e1hyt (0/7-£)-9-(4-methoxy-2.3 S-trimeth iphenyl)-3.2-dimen-
¥l-2,4.5.8-nonalatraenoate and 15 relatad 10 DOTh retingic acd and Teting! yrtam,n A) R
graen:sh.yetiow 10 yellow Dowoer w:th acaicylated molecuiar waighi of 354 5 The Structurdihe
muad s
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CLINICAL PHARMACULOGY: *re mechantm of action of Tegison 1s unknow

Ciirncd! mprovement i pegeabe pdteMs QoCurs o associahion wih a ORITEISE 0 SLAE grv.
thema and thithness 0f eS:0ns as welt a5 WglologiCa evidence of norNy.zat 04 3! ap-derma 4.
Io'::m-n-m_ Oecreaien stratum cormeum thickness and 6ecraased inflammation in the aptiatmis
and defnvis

Pharmacokn strs The pharmaconnenc prohie of Sirelinate 18 progiclable and is hinear foliowing
smgie gnd mullbiple duses Etretinata is sxiensively etabolized folownng orui dosing. with $ig-
nthicant first-pass metabohsi 10 he 36\d form _ wiich aiso has the ali-orans structure ind s phat-
mae acirve Subseuuini malabolism resulls i the 13-cis acd form_ cham-shartenes
breakdgwn products and conjugates that are ultimately excrated in the bog and unne

After 2 51%-m0~th Course 0f therapy with doses ranging 1rom 25 mg oncs da«y t 25 mg four limes
daly Conax vaives ranges from 102 to 389 ng'ml and occurred st Tmas valves of two 1 six
hours in one $ludy the apparent terminal hatt life a%et 3ix monthy of therapy aras approximately
120 says in tnothel study of 47 patients tredves chronically with #frelnate S Nad getectabie
SOV drug MelS (1t the range 01 0.5 %0 12 ng-mL) 2 Y 10 2 S years ater 1erapy was giscontin-
vED The 00 At ie gppears 1o be duz 1o storape of etretnate in adipose bt

Etrerngte -a more than SO% baund o plaSma Droteins, predominantly kpoproteing . wheteas d5
active metabohte the all-trans at:d frm . ig gredominantly daund to aidum.+ Corcentrations of
etrennate :n bhister vl 47191 3-x an oks 01 805:1g were approx:malaly One-teth o those Observed
W paime Loncenifatans of etretnate and 115 all-frans acid metabotte in ep-derma’ specimens
obtanen aiter 110 38 iponths of tharuuy ware 8 funclion of 1ocation SubCUT's > >serum > epr-
germesgerrms  Siimtly bver concenlralinns of sliatnate n patients 1ecev-g theragy for 5o
onths, wers genarally highas thin Concam4ant plasma Concentratons 216 tenced 1o be h gner
W Gvery with § mglhie degree of tatty infilteaton

DI nimEtyntetpary imsicgled that whand inarsd with the lasting state_the asorpton
- gicn.nate was increased by whoie mitk or 2 high hiond giet
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the SYstemic vee of runosdt and resbreed - WEh SEVETS reCaicil Wi pethadis whe are
WHUBPONSY o v inlnr 8.0 0 STAnBard Tharapite SOPICH: tar plut UVE 2pM_ psoraiens pius VA
RGM_ Systemic corscopteronis; and mathotrexsly
The use of Tegison rexaiet in chinical provement m he Wy of patuums iredled  Compiete
tiapn anmwwmmMIhm'n'lmmgnnIat.'!‘:lmnu

ro-

1 107 0vars poiristis muwwwum‘nmum
Aatve psonays and 37% of patunts with geversized pustular psonass

Aftar digCunbng ign ¢ Tegison the masority of putishts sxperance some fagrey of retapse by the
o |'|tn montha Ab?'nluu lllhln?om%‘uv- m.:u..n-m uun“t‘: of h':”ﬁnznn
TesufIg i Sppronately he S8ME CHICE! rRsSpONSe 38 SAPEraNced Junny the Wil courss of

CONTRAINDICATIONS: Pregnancy Category X. See doxed CONTRAINDICATION -
WARNINGS: .

Proadoiumes corsrl: Yoglsin wad sieer rotinsids Lave besr assacisisg wilh cases of
psoadoten.r corebrt Intracranist onslan). Ba:.; i raptons of
seondsiyigs torddrl x.u.lmlr.n. , BOEset 08 vemRing, and visgsl
Hakyrbances. Pallonts with ‘ams shaid be luw and,
'-"r.”u:‘: .=, “ﬂ'.ull Facoatiang Regisen immadiately and ba tor poursiogic
1] X
: 01 the §52 patiants treated in U.S clinical trints, tee had chiuical o1 hin-
00yic hepatitis considared :""'l or prodably rélated to Togisos trantmant. Livertlaac-
Hanlssts ratursed ts narmal u wipght of thesc satlants sher Yegiaes wats dias salizued, one
mmn n'o.;'wac a:: " nu-t:: chronic u.l'-'u. l:.nllr:l menths -dl ﬂll%'.
e L] ulr-llnl.mn o apatitia-
mmmm-rm:md‘mummm“m-m-h o mnath ot lets
bafare mulﬂ-n-ln hapatic l"‘lllrlll- Emvalions of AST ($QOT). ALY {SRPT) o L1'N
vy cccotved in 18%, 23 mad 16%, ranpociively, of individuals tronted with Togloan i
Mpyiatoricity s xuapaciod Suring trasiment with Tagisan, the sreg vhouid bo discontin-
§ and the clislagy twither lnvestigeted.

Ophthaimic #ic:3. Corneal 8103100 abYasion. irreguianty and puratate s:aning have occurred
in patients ireated with Tagison. ahough these eMects we-< absent or mmptoved tharipy was
$t0ppad in those patnts who had fol'ow-up examinghons  Cornea! apacibes hdve occurred
patents rmtvme 13otretinoin, they had either completely resoived or we '~ rasolving at oliow-up
%1% 10 sevan weehs aftes discontinuatin of Ine diug  Other ophing:----: + Magts that have ocgurred
n Tagison patents include Secreased visusl acuity and blurring of ". QM V0N decrease.
Minial posteror subcapsular cataract. intis, biot retinal hemorrt, Je. Scoluma and photopho-
tia Any Tegison satient experiencang visual difhicuMies shauld desc: ~:nue the Orug and have an
ophthaimoiogical exammation

Hyperostos's: in cical inals with Tegison, 45 patients with 3 mean age of 40 yaars have daen
mospemmhmmngmnmu They had recened atrelingte ot 2 mean
muomsgu-mnwgmu months 3t the bme of x-fay Elgven patients had
psorasis. whild 34 patents had a gisorder of krstinzation. OF thass. 38 patients who continued
fo receive sirgtnate at an average dosa uf 0.8 ing kg 'day f0f an avaiage Suration of 60 manihs,
32 t54%) had racographic evidence of extraspiaat tendon #nd hgament caicn.cabon The most
cpmmoft siks of ifvolvemant ware the ankies (76%). patvis (£3%) and knees (42%), spinal
Changes were uncommon. Involvament tended to be bilatera! an¢ myltdocal Tivare were ng bone
O j™int sympioms 31 the stes of radiographic abnormaiitees 1n 47% of the sifecied patiente

Upws. Sioad (ipid determinations shouid be perfcrmed befors Tegison is adminisiered and then
a1 intervals of One or two weeks until the hipid response 1o Tegison rs established, this ysuahy
02curs within four tu eighl weeks .

Approsimately 45% of patients rece:ving Tegison duning chmica tnals expenenced an elevation of
plasma ing'ycendes Approznnatety 37% deveiopec a decrease in Qh density lipoprote:ns ng
aboul 16" Showeu an inCrease incholesteroi itve-s These 8%ects on lr.Giycerides. HDL anc cho-
Sesierol were reversibi Jiter cassation of Tagison Therapy

Patienits with an incransed landancy 1o develop hypertriglycendema .nciude thoss with diadetes
metiys. obasily. mcrazsed alcohol tmake of & famihiai Mstory of these conditions

HyperitgiyCendema, choigsterplemia and towered HEL may increase 3 patent's cardw-
vascuipr nsk status in hon. glevation of Sarym mcerm i gucass of P00 mg dL has bean
assotiated with acute pancregtrirs. Therelore, evary A 3houid be madeto Intvel sigmificant
onm»onsmn,ywuwcmnmmlu significant decrasses NHDL Some patenis have been
abie o reverse ‘rigiycende and cholesterol slevations or HOL decrasse Dy reguCton in we.ght ot
restnction of dwtary fat ang aicohol while conlinung Tegison therapy

Cortovascuies SRCES : v Cliracal trigls of 852 Dabents. 21 Bgnitan cardiovascular agverse
nCidents warg reported. 8l in patents who had a strong mw cardevasculsr nsk Thase
'nCidents ware not cons'ered related to Tegison therapy excapl dor two cases of myocardial in-
farchon one wiuch was considersd pO3Sibly reisied i Fegraon tharapy and o * v which § re-
BLOnship was not Spacitied.

Anwng/ stulns_ In 5 of atratimaty ity m ratt . Mo ang 8og> are dose-ielateg
with respect to mm mslll"l‘: stveriy In vmm!‘l':'. TR MOST STrLng :I'I'I-MII“MI ot g
Toxicity are bone fractures. no ®vidence of fractures was abserved i 2 one-year 6o study Other
dose-relgted in S0Me Snimals traated w:th otretinate in gubchronic of chFom. ‘ORICIy
Stuues inClude M0pecid, erythama, reductions in body weight and { od consumpnon. shiffngss.
mr:“an. hamatniogic thanges. slevations in serum atkahing phosphatase and tastcular atro-
iy weth crobcopn Swdancs of reducad spesmatogeness

PALCAUTIONE: indormeton for Patants: Women of chilébeating poteri-ai Should b advised that
they mys! not be pregnani when Yeg:30n tharapy 1S MIttec. and tat they Should yse an affecive
form of contracepbion for ont month prior to Yepison therapy. wh-le taling Tegison and ufter
Tegison has beendiscontinued Teg:30n has deen found mn the 0f some patwents two fo three
years afier the drug was discontinued  Ses baxed CONTRAINDICATION

Becayse of the reiationsivp of Tegiaon to vitarmn A, patsents shovid be Mvisad sgasnst faking
wiamin A supplements 10 avoid possidie additive toxic effecis

Patients should be advisad that transiént exaCerbation of psoras: 1 commonly seen dyring the

niiat panoy of ¢

Patnnts shoyid be mformed that they may experience decraases tgid. ahce 10 cONACE IEnses dur-
NG and after tharapy.

Labordiory Fests: See WARNINGS section. in clinical studies, the incidence of hyperingiyc-
S00AT4a Was Ond DAENT \0 two. tha! Of hypeicholesterolema one putient in six, and that of Oe-
creasad KDL one patieni i thise duting Tegison therapy. Pretisaimeat and loilow-vp blood Lipids
::u“:s &lwmm u:l':r !:::mg h mons..ll mcm:l“mmmn mm o n::t‘:lannwu
e these dettrminalions are made TOCLMMENGSS T thesd 10815 L) pat-
Tormed af wrekiy o trweekly 1mieevala unb thg NOY FaDORSF 1o Parmer s ert s P
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"harapy and theraditer it intervals of ohe 10 Mee on the responss io Tepison
omm Litle information i aveilabls on Grug Mieractons with hoOwRver con-
OSABE ARD ADUIMIS TRATION secran® tbaorrtion of sirenaste See i
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Medical Officer's Review of \NDA 19-369
(Criginal NDA, submitted Decen 20, 1984)

May 7, 1985 (2D

Soonsor: Hoffmann-ia Roche, Inc.

240 Kingsland Street

Nutley, New Jersey 07110
Product: TEGISON? (etretinate) Capsules

Composition:

Purpose: For the treatment of severe recalcitrant psoriasis, especlally of
EEEr eTythrodermic or generalized pustular types.

lbs.a : Treatment should generally be started at 0.75 to 1.0 mg/kg of body
weiﬁ/day in divided doses, administered one hour before or two hours after
neals. A maximum dose of 1.5 mg/kg/day should not be exceeded.

Packaging: White, opaque gelatin capsules in bottles of 100.
Tegison EO mg capsules are imprinted: TEGISON 10 ROCHE
Tegison 25 mg capsules are imprinted: TEGISON 25 ROCHE

Background: Oral vitamin A has besen known for many years to be effective in
ache and certain keratinizing and proliferative skin diseases. Its value has
been limited, however, by i.s side effects, Consequently, various analogs
have been developed in a search for an improved therapeutic benefit/risk ratio.

Etretinate is a synthetic retinoid which showed potent antiprolii'erative
effects in the papilloma model. Because psoriasis is a disease of marked
proliferation of karatinocytes and an abnormal cellular differentiation,
etretinate was ' _.ed in psoriasis. The first clinical trial took place in
Europe in 1975 .nd involved 24 patients, all of whom showed a good to
excellent response, with an acceptable number and severity of side effects.

Etretinate {s approved for use in 24 countries overseas.
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chemistry: Under review.

Fharmacology: Under review.

Clinical Studies

A. Pivotal Studies

Two pivotal, placebo-contralled efficacy studies were done using two
protocols. Five investigators performed studies under Protocol No. 2057
(a multicenter study) and one investigator under Protocol No, 2234A.

Investigators:
Ger C. cornell, M,D.
Scripps Clinic Medical Group
. La Jolla, California 92037

éomrt SI Gilgor| MlD.' .‘
Chapel Hill Dermatology, P.A. *
Chapel Hill, North Carolina 27514

Gerald G..Krueger, M.D.
University of Utah Medical Center
Salt Lake City, Utah 84132

Jerome L. Shupack, M.D.
New York University Mecdical Center
New York, New York 10016

John J. Voorhees, M.D.
University of Michigan Medical School
Ann Arbor, Michigan 48109

Protocol No. 2057

Title: Evaluation of Ro 10-9359 (etretinate) vs. Placebo in Patients with
Severe Psoriasis.

Objective: To evaluate the safety and efficacy of o 10-9359 for the
reatment of psoriasis. -
Method: The study was randomized and double-blind. Patients were males and
females 18 years of age and over with extensive (over 20% of body surface) or
disabling psoriasis (unable to carry out daily activities in a normal
manner). Exclusions included patjents with impaired renal or hepatic function
and patients who had received any systemic drugs for psoriasic within the past
nonth. Females of child-bearing age were to use an effective method of
contraception while on treatment and for 18 months post-treatment. (Amendment
“, specified 18 months rather than the original 3 months because
of the long half-life of etretinate. Also, after April 1980, no additional
fenales of enildbearing potential were to be entered into the study). No
additional therapy was to be used other than a bland emollier_!t.
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The dose of etretinate and placebo was 1.0 mg/kg/day in two divided doses.
Doses could be increased at 2 week jntervals to 1.5 mg/kg/day. Reductions in
doses could bec made at any time. '

The initial compazison period of drug to placebc lasted 8 weeks. At 8 weeks,
placebo patients wele put on etretinate for 16 more weeks: the etretinate
patients were continued on drug for another 8 weeks. At the end of the 16
week periods, patients were taken off etretinate for 8 weeks. Following the
off drug period, those patients who had responded well and who the
investigator thought would benefit from further therapy were put on chronic
therapy .

Females had a pregnancy test before starting the study. The following were
done before and within one month after starting the drug:

1) History and physical

2) CBC, inclucing reticulocyte

3) Urinalysic _

4) Fasting blood swqgar

5 ) BUN Al -

g) Serum albumin and total protein
7). Serum bilirubin

8) SGOT, SGPT, and alk. phosphatase
9) Eye examination

At weeks 1, 2, 4, 8, 12 and 16 during administration of the diug and at weeks
20 and 24 while off drug, the above tests 2) through 8) were done. Follow-up
eye exams were made at week 16. Patients who changed fron placebo to
etretinate were given tests 2) through 8) according to the same schedule.
Patients who entered the chronic phase were given the same laboratory studies
at least every 3 months and had eye exams vearly.

Seoring: Scale, erythema and thickness of lesions on the right and left, upper
and lower body quadrants were rated (0 = absent, 1 = minimal, 2 = moderate,

3 = severe, 4 = worst possible). Length and width of the lesions were
measured to the nearest centimeter, Theze assessments were made at baseline
and at weeks 1, 2, 4 and 8 during the double-blind phase, at weeks 1, 2, 4, 8,
12 and 16 during the initial course of treatment, and at 1 and 2 months after
etretinate was discontinued.

Global evaluations were made Dy investigators and patients according to the
same time schedule (-2 = definitely worse, -1 = possibly worse, 0 = no change,
1 = ninimal improvement, 2 = marked improvement, 3 = almost clear, 4 = totally
clear).

For patients on chronic therapy, evaluations were made before starting and
approximately every 3 months. The extent of disease was estimated as
percentage of body surface involved, and scale, erythema and thickness of
lesions were rated (1 = absent, Z = trace, 3 = mild, 4 = mild to moderate,
5 = m-derate, 6 = noderate to severe, 7 = Severej.
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Results: The most significant scoring methods are the investigators' global
svaluations at the end of the 8 week double-blind phase of the study, and the
Teductions in the mean scale, erythena and lesion thickness parameters at 8

weeks,

Roger C. Cornell, M.D,

Global Evaluation at 8 Weeks

Etretinate
=10y
Definitely worse
Possibly worse
No change
Minimal Smprovement
Marked irmprovement
Almost clear
. Clear

CuPsuwooQo

“*Ten patient- in each treatment greup.

Placeho
(“ = [a’;

COOMEO\-N

'|
100% of the etretinate group shuwed improvement or clear ng, whereas only 10%

of the placebo group did.

Percentage Reduction ¢/ Mean Scores* of Disease
arameters at 8 Weeks

Etretinate Placebo

=100 (n = 10)
Scale 48,8% 2.7%
Erythema 52.3% - D.64%
Thickness 52.8% - 2.6%

Treatment Difference

46.1%
52.9%
55.4%

*Scoring: 0 = absent, 1 = minimal, 2 = mod., 3 = severe, 4 = worst possible.

Superiority o° etretinate varies from 46.1% to 55.4%
[ ]

Both the global evaluation and the disease parameter scores show marked

clinical superiority of etretirate to placebo.
Robert S. Gilgor, M.D,

Global Evaluation at 8 Weeks

Etretinate
N =
Definitely worse 1
Possibly worse (¢]
No change 1
Minimal improvement 0
Marked improvement 7
. Almost clear 0
Clear 0

Placzbo
(h = 9,

OFOOWUWN

77.8% of etretinate patisnts had improvenent or clearing, compared with 11.1%

of placebo patients,
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:rcentage Redxction of Mean Scores of Disease
irameters at 8 Weeks ’
Etretinate Placedo Treatment Difference
n=29 zn = ;5
cale 59.1% 13.5% £5.6%
rythema 40.3% 17.7% 22.6%
nickness 60.7% 15.5% 45, 2%

otn the global evaluations amd the disease parameter scores show significant
linical superiority of etretinate to placebo.

ierald G. Krueger, M.D.

slobal Evaluation at 8 Weeks

Etretinate Placebo

n=79 (n =12)
Definitely wnrse 1 4
Pogsibly worsz o 1
No change 0 4
Minimal improvement 2." 3
Marked imprnvement 6" 0
Almost clear 0 G
Clear 0 0

8..7% of. etretinate patients improved or clearec, compared with 25.0% of
nlacebo patients.

Percentage Reduction of Mean Scores of Disease
Parameters at 8 Weexs

Etretinate Placebn Treatment Diffarence
n=9) n=12)
Scale 41.0% 2.2% 58.8%
™ickness 55.9% -4.8% 60.3%

Both the global evaluations and the disease parameter scores show significant
clinical superiority of etretinate to placebo.

Jerome L. Shupack, M.D.
Global Evaluation at S-Weeles Mﬁ .j_r '

Etretinate Placebo
m (n = 1
Definitely worse 0 6
Possibly worse 0 4
No change 0 6
Minimal improvenent 1 0
"Aiazked inprovemert 13 1
wvst clear 3 1
Zlear 0 Q

110% of etretinate group and 11.1X of the placebo group improved.
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Percentage Rediction of Mean Scores of Disease

arameters at & Weeks

Etretinate
Tn =
Scale 60.1%
Erythema 41.7%
Thickness 70.7%

Placehbo Treatment Difference
(n=26)

28.5% 31.6%

27.3% 14.4%

22.2% 48,5%

.Global Evaluation at 8 Weeks

The etretirate and placebo groups are pmbabli too unevenly matched in numbers
of patients for the results to have much significance. The resuits are,
however,)roughly consistent with those of the other investigators (except for
erythema).

John J. Yoorhees, M.D.

Etretinate Placebo
® n =12) n = 12)
Definitely worse +0 6
Possibly worse 0 2
No change 0 1
Minimal improvement 3 4
farked improvement 7 1]
Almost cleax 2 0
Clear 0 1

100% of the etretinate patients and 41.7% of the placebo patients improved.

Percentage Reduction of Mean Scores of 0Ofsease
Paraneters at B Weoks

Etretinate Placebo Treatment Difference
ns ns=
Scale 54,6% 6.0% 48.6%
Exrythema 53.7% 12.3% 4] .4%
Thickness 79.0% 17.3% 61.7%

Both the global evaluations and the disease parameter scores showed
significant clinical superiority of etretinate to placebs.

Pooled Results (Five Investigators) Protocol No. 2057

Pooling 1s permissible because the investigators f .llowed the same protocol
and because the numbers of patients per group and the results per investinator
ware in reasonably close agreement,
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obal Evaluation at 8 Weeks

Etretinate
n =
Jfinitely worse 2
2gssibly woIse 0
lo change 1
tinimal improvament 9
‘Aarked improvement EY)
Almost clear 8
Zlear 0
Etretinate
Inproved 4.
Not improved 5.3%
marked impr. to clear 78.9%
peTcentage Reduction of Mean scores of Disease
Egyamefers al B weeKks ;
Etretinate .. Placebo
n= ' n =
Scale 52.7% 10.6%
Erythena 41 .9% 8.5%
+ ‘ckness 63.8% 9.6%

Botn the pooled global evaluations and the pooled dise
showed significant clinical superiority of etretinate

Placebo
(n =
18
11

N
N

Placebo
80. 3%
6.6%

treatment Difference

42.1%
33.4%
54.2%

aco parameter sCcores
to placebo.

Pooled Results with Generalized E;ythrodermlc Psoriasis and Generalized
stular Psoriasis at weeks (Protoco No. 205

The sponsor wishes to give as indications for Tegison,

ngevere recalcitrant

psoriasis, especially of the erythrodemic or generalized pustular types."

Global Evaluations of Generalized Erythrodermic Psoriasis

Patients _;IE B Weeks

M

Etretinate

ns
Definitely worse 0
Possibly worse 0
o change 0
Minimal improvenent 0
Marked improvement 5
Almost clear 3
Clear 0

Placebo
(n=86

QOOHNI—‘N

All of the etretinate patients fmproved. Only one placebo patient improved

¥ he had only ninimal impravement. Although th

small, the superiozity of etretinate is narked.
yonably clinically significan.

e numbers of patients are
1 consider the results
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At 8 weeks, only 5 etretinate patients and A4 placebo patients were assessed
for scale, erythema and thickness of lesions, Etretinate gave better results,
but the numbers are too small to draw any valid conclisions about clinical
significance.

Global Evaluations of Generalized Pustular Psoriasis

Patlents at § Weeks =

Etretinate Placebo

T =5) (n=72y
Definitely worse 1 o
Possibly worse 0 1
No change 0 0
Minimal improvement o 0
Marked improvement 4 o
Almost clear 4] 0
Clear 0 1

Tﬁese results are of no signflcance_",because of the small numbers. At the 8
week assessment of scale, erythema ‘and thickness, the numbers were even
smaller (etretinate = 3, placebo = 1).

Results after 16 Weeks of Therapy

After the initial 8 weeks of double-blind testing, placebo patients were put
on etretinate for 16 weeks and etretinate patients were continued on
etretinate for another 8 weeks. At the end of the 16 weeks, all patients were
taken of f etretinate for 8 weeks.

Glohal Evaluation of All Psoriasis Patients after 14 Weeks of Etretinate

week 16 8 weeks post-drug
(n = ;5, s

Definitely worse 2 45
Possibly worse 2 8
No change 0 10
Minimal improvement 7 5
Marked improvement 38 1
Almost clear 36 13
Clear 10 3

Of a total of 95 patients treated for 16 weeks, 95.8% of them improved. After
two morths without treatment, 62.4% of 85 patients had become worse.
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Global Evaluation of Generalizec Erythrodermmic Psoriasis Patients after 1.
Weeks of ktretinate

_week 16 8 weeks pu:st-drug
(n=12) {n = 10)
Definitely worse 0 7
Possibly worse c 1
No change 0 1
Minimal improvement 0 0
Marked improvement é b
Almost clear Iy 1
Clear 2 0

All of the 12 erythrodemmic psoriasis patients impioved markedly or cleared
after 16 weeks of therapy. Eight of the 10 patients evaluated after two
months off treatment had betoma worse. .

Global Evaluation of Generalized Pustular Psoriasis Patients after 16 Weeks of

Tetinate
" week 16 8 weeks post-dr
e s e -

=
Definitely worse 0 1
Possibly worse o 1
No change 0 0
Minimal improvement 0 0
Marked improvement 1 0
Almost clear 2 o
Clear 1 0

All of the 4 generali:eo pustular psoriasis patients improved after 16 weeks
of etretinate. Both of the patients evaluated after two months' layoff had
relapsed.

Results of Chronic Therapy

Following the 8 week perjod during which patients received no etretinate,
those patients who had responded well and who the investigators thought would
benefit from further theripy were again given etretinate for periods up to 30
nonths. The patients returned every 3 months. Results were assessed by
scoring the reductions in scale, erythema and thickness of lesions. Global
evaluations were not made.
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Percentage Reduction from Baseline in Mean Scores of Disease Parameters of all
severe Psoriasis Patients on Chronic Therapy (85 patlients at Daseline)

N Scale Erythema Thickness
3 mos i “A7.5% 40.5% “€0.0K
6 mos 64 55.0 47.6 62.5
S mns 63 45.0 40.5 55.0
12 mos 58 45.0 42.9 60.0
15 mos 47 “7.5 47,6 - 62.5
18 mos 42 45,0 40.5 55.0
21 mos 7 45.0 45.2 55.0
24 mos 30 55.0 47.6 62,5
Z7 mos 19 50.0 52.4 57.5
30 mos 17 42.5 40.5 47.5
33 mos 7 52.5 50.0 55.0
36 mos 2 50.0 52.4 62.5

+ These results show that severe psoriasis patients continue to respond
satisfactorily during etretinate therapy over a period of 30 months (the
numbers of patients at 33 and 36 months are insignificant.)

Percentage Reduction from Baseline in Mean Scores of Disease Parameters of all
Patients with Generalized Erythrodemmic Psorlasis on Chronlc Therapy (12
patients at baseline.)

N Scale thema T™hizskness
3 mos 12 85.7% 13 76.3%
6 mos 11 57.1 60.0 65,8
9 mos 12 3.4 A4.4 55,3
12 mos 11 34,3 42.2 65.8
15 mos 7 48.6 64.4 76.3
18 nos 7 40,0 48.9 63.2
21 mos 8 3l.4 46.7 52.6
24 mos (3 45.7 42.2 63.2
27 mos 4 62.9 .1 52.6

These figures indicate that patients wi.n generalired er.“3roderwmic psoriasis
continue to respond satisfactorily tc etretinate therap; for up to one year,

and perhaps longer: The numbers of patisnts from 15 mos. to 30 mos. are too

small to have clinical significance. ; S
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Percentage Reduction fron Baseline in Mean Scores of Disease Parameters of all
atients wit neratized rustular Psoriasis on Chronic Therapy (5 patlents at
baseline).

N Scale Erythema Thickness

3 mos -5 58.3% 28,1% 81.8%

é mos 4 62.5 75.9 65.9
9 mos 5 50.0 55.6 68,2

12 mos 2 58.3 63.0 65.9

15 mos 3 64.6 57.4 6l.4

18 mas 2 79.2 63.0 54,5

I think the numbers of patients are too small to show clinical significance,
although they do suggest a consistent continued response up to 18 months,

Protocol No. 2244A

Investigator: John J. Voorheec, M.D.

University of Michigan Medical School
Ann Arbor, Michigan' 4810$

Title: Mechanism of Action of Ro 10-9359 (etretinate) in Psoriasis.

Oojective: To evaluate the efficacy and safety of etretinate compared with
place or the treatment of severe psoriasis.

Method: The study was randomized and double-blind and was similar to Protocol
No. 2057 in regard to patient population, patient exclusions and dosage.

The double-blind phase comparing etretinate with placebo lasted 8 weeks. At
the end of B weeks, placebo patients were put on etretinate for 2& weeks, and

etretinate patients were continued on drug Por an additional 16 weeks, for a
total of 24 weeks.

Global evaluations were to be made at 8 weeks and after 24 weeks of etretinate
therapy and compared with baseline. Global evaluastions were to be made again
after patiants were off the drug for &4 weeks and 8 weeks and compared with the
evaluations at the end of therapy (24 weeks). The global rating scale was
like that of Protocol No. 2057.

Also, scale, erythema and induration (1 = absent, 2 = trace, 3 = mild, 4 =
mild to moderate, 5 = moderate, 6 = moderate to severe, 7 = severc) were
scored at baseline; at weeks 1, 2, 4 and 8 during the double-blind phase; at
weeks 1, 2, 8, 12, 16, 20 and 24 during the 24-week period on etretinate; and
at 4 and 8 weeks after etretinate was discontinued.
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Eye exaninations were done before treatment and after 24 weeks of treatment.
Patients were questioned regarding their family and personal ristories of
lipid metabolism abnormalities. At baseline and at each visit, patients were
asked to check a list of signs and symptoms commonly associated with retinoid
therapy, rating each for severity according to a scale of 0 = none, 1 = mild,
2 = moderate, 3 = severe, And frequenty of symptoms was rated on a scale aof
1 = 4 times/year or less, 2 = once/month or less, 3 = once/week Or more,

and 4 = daily. i

Results:

Global assessments were not made at the end of 8 weeks as specified in the
protocol. ‘The lesion parameters were scored, however,

Percentae Rec"<tion of Mean Scores of Disease Parameters at 8 Weeks

. Etretinate Flacebo Treatment Difference
h tn = Is , . ‘ n' '- I I ’ .
&.13 40.(“ - 12'.“ 52 0“
Erythema 28.2 2.8 25.4
Induration 44.7 - 6.3 51.0

These results show a significant clinical superiority of etretinate to placebo
after 8 weeks of threatment.

Global Evaluations at the End of 24 Weeks of Etretinate Therapy and at 4 Weeks
and 8 Weeks after Etretinate was Discontlinued

week 24 4 weeks post-drug* 8 weeks post~drug®
(n = 27) n = 277) (N = 24)

Definitely worse 0 10 12
Possibly worse 1 4 4
No change 0 2 2
Minimal improvement 1 4 1
Marked lmprovement 11 2 1
Almost clear ' 12 . | 4
Clear 2 1 0

*Compared with status at end of 24 weeks of therapy.

56.3% showed improvemen! after 24 weeks of therapy
52.0% showed worsening 4 weeks after drug stopped.
66.7X showed worsening 8 weeks after drug stopped.
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Percentage Reductions in Mean Scores of Disease » Parameters at the End of 24
Weeks of ttretinate Therapy and at 4 Weeks and B Weeks after Ltretinate was
Discontinued

n Scale Erythema Induration
Baseline 28
Week 24 25 54.5% 57.9% 58.3%
4 veeks post-drug 27 36.4 39.5 A1.,7
8 Weeks posi-drug 25 21.2 18.4 16.7

At the end of 24 weeks of etretinate, there was over 50% reduction in the
disease parameters, a clinically significant improvement.

Four weeks after etretinate was discontinued, the disease param,ters had
worsened by about 18X.

. Eight weeks after etretinate was dlscontinued tte parameters had worsened by

approximately 35 to '40X.

B, Supportive Studies
Protocol No. 898A

Investigators:
Howard Baden, M.D., Boston, ME

Roger C. Cornell, M.D., La Jolla, CA
Kenneth N. Halprin, M.D., Miami, FL

Leonard Harber, M.D., New York, N.Y.
John J, Voorhees, M.D., Ann Arbor, MI

Purpose: To evaluate the safety and efficacy of increasing doses of
etretinate in severe psoriasis.
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Method: This was sn open, multi-center pilot study in which 20
patlents were piven doses sccording to the following scheme:

€~ 25 mg/day-= & 50 mg/day + k—100 mg/day?|€--1%0 mg/day of ~— — | 4~3 mos. mainte- —p)

naxinum response nance treatment
and minimal adverse at 50 mg/dsy l
affects )
dey day Oay day '
0 3 7 10 6 s, 4.5 mos
Results: Gldbal results ovep-time were ss follows:
."
Time intervals in days Yorsg N Change Inprovement

1 0 1 0

2 0 12 b }

3 o 8 3

4 1 8 2

5 0 ] 6 -

] 2 1 7

7 0 4 1

8 -~ 14 2 2 12

15-2 i 4 13

22 « 28 2 2 15

2 -3 1 2 13

36 - 42 0 1 1Y

A3 - 70 0 1 17

71 - 98 ] 2 4

99 - 126 0 4] 3

i27 - 15 g 0 2

Thess Tesults show that most patients improved after recsiving
etrstinats for & weeks.

1 No. 1037A
Investigator: Gary L. Peck, M.D., NIW, Bethessa, MD.

Purpose: To svaluate the safety ind efficacy of etretinate in the
ﬁ%m of savers] disorders of karstinizstion, {ncludng pssziasis.

Hathod: ° This was an open, pilot study. Teenty-three patisnts with
savere psorissis were started on a single dose of 0.5 mg/kg.
Depending on resporss, sfter 2 monthe the doses could be increassd . .
to 1.5 mg/kg/day saximum. Doses could be decressed st any time or
dosage intarvals could be enmrd (8.0, twice daily), depending on
patients' responses and side effects. Aftsr & monthw of teatoent,
patients shawing no response wars eliminated from the study.
Patients showing improvement could receive sdditional courses of
Stretinate aftef 2 months off the drug., After thess é-month
courses, etratinate wai stopped until patients Degan to relapse, at
which tim stIstinate vas begun sgain in Ingividuslized doses.
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Results: Global evaluations over time wers as follows:

Global Evaluations (nunbers of patients in each response cutegory)

possibly no min, definite marked almost
worse worse change imp. imp. 1391‘. clear clear

First Course 1 1 p! 5 6 1
Second Course 0 0 1 .1 5 [ 4 0
Third Course 0 o o 0 4 3 4 0
Fourth Course 1 0 0 o 4 4 2 0
Fifth Course 2 0 0 0 3 1 2 0
Sixth Course o 0 0 0 2 3 0 o
Seventh Course 0 0 0 0 o 1 0 o
These results show that, by and large, most of the patients responded well to

'trea_tment .

Protocol No. 2184A

Investigators:

Eugene M. Farber, M.D., Stanford, Ch
Robert W. Goltz, M.D., Minneapolis, MN
Nicholas Lowe, M.D., Los Pngeles, CA
Viminia C. Weiss, M.D., Chicago, Ii

Purpose: To evaluate the safety and efficacy of etrutinate in severe
psoriasis.

Method: A multicenter, uncontrolled study of 80 psoriatics (20 patieits had
generalized erythrodemmic psoriasis and 9 had generalized pustular
psoriasis). The study was performed in two parts.

Initial Course of Treatment: Etrstinate was begun at 0.75 mg/«kg/day in two
dIvided doses. The dose could be reduced to 0.5 ng/kg/day at 4, 8, or 12
waeks depending on the patient's rasponse., The 0.75 mg/kg/day dose could then
be reiritiated once at &, 8 or 12 weaks after having started the 0.5 mg/kg/day
dose. This course lasted 24 weeks maximun (unless 100X clearing occurred
earlier). At the end of the initial cowrse, global evaluations wers made
relative to baseline. Four weeks after stopping the drug, global evaluations
were made again relative to the patient status at end of treatment.

Chronic Course of Treatment: Following a 3-month off~-drug period after the
nitial course of treatment, thase patients who had relapsed could receive
additional courses at 0.5 mg/kg/day. Those patients who had sevore
exacerbations could receive additional treatment after waiting a minimum of &
weeks off- arug. Each chronic course was to last a maxinun of 9 months.
Global evaluations were rmade at the end of each course of chranic treatment.

e L Y| N} _-‘._.‘m



v e [ T e

A 19-36° - 16 -

‘asults:
Global Evaluation of All patients at End of initial Course
at end of initial treatment 4 wKS post-treatment
in = 86) m=170

Jefinitely woIse 3 24
Possibly worse 1 _ 16
No change 2 20
Minimal improvenent 7 [
Marked improvement 33 3
Almost cleal 30 A
Clear 10 7

At the end of the {nitial course of treatment (max. of 24 wks.) 93% of the
patients nad improved; 84.9% of them were markedly jmproved or clear.

wee::t after treatment was stopped, 48% of the 77 patients had relapsed to some
th - -

Global gvaluation of All Patienifé at €nd of First chronic Course
(n = 40)

initely worse
Possibly worse
No change
Mminimal {mprovement
Marked improvement
Almost clear
Clear

~nN
\A\ON&HOF‘

at the end of the fTirst chronic course of therapy, 9s5% of patients had
improved. There were toO rew patients finishing the second chronic course of
therapy to have any significance.

Global evaluations of 19 patients with generalized e throdermic soriasis at
the end of the initial therapy showec, t?EE TO0% of E%i had Impmvme: 4
weeks off the drud, 50% of 18 patients nad worsened. At the end of the first

chronic course of therapy, 100% of 10 patients nad improved. There were too
fay after the second chronic course to be significant.

Global evaluations of 5 patients with eneralized ustular psoriasis at the
end of initial therapy showed all of taﬁ Imrovd. After a weeks off the
drug, one patient had become WOISE. Tnere vers to0 few finishing the chronic
courses of therapy to have any significance.
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Protocol No, 2187A

Investigator: Henry A Roenigk, Jr., M.D,, Chicago, IL.

Pu;ggse: Evaluation of the safety and efficacy of etrctinate in severe
psoriasis patients with increased risk of developing hepatotoxicity.

Method: This uncontrolled study was done in the same way as No. 2134A, except
that Tiver biopsies were performed before therapy and after 24 weeks and again
after the first and second chronic courses of therapy. I have not given the
results of the liver biopsies in this section but include them in the adverse
Teactions section.

Results:
Global Evaluations at End of Initial Course _
at end of initial treatment 4 wks post-treatment
. . n=20) - (" = 13)

Definitely worse ) B 8
Possibly worse 2 0
No change 2 2
Minimal improvement 2 1
Marked iimprovement 4 1
Almost clear 8 1
Clear 1 1

At the end of 24 weeks, 75% of the patiznts were improved. Eight weeks af:er
stopping etretinate, 57.1X% of 14 patients had relapsed.

Global Evaluation at End of First Chronic Course
(naiﬁT

Definitely worse
Possibly worse

N~ change

Minimal improvement
Marked improvement
Almost clear

Clear

ONDODOOOO

All of the patients improved after the first chronic course of therapy, There
were too few completing the second course to have any significance.

Protocol No. 2366A

Investigator: Thomas Franz, M.D., Seattle, Wash.

Purpose: To evaluate the safety and efficacy of etretinate in severe
nsoriasis and to determine the pharmacokinetic profile of etretinate during
ang after a six-month course of treatment.
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Method: An open study of one six-month course of etretinate was started at 25
mg/day and increased to SO mg or 75 mg according to patient's response.

Results:

Global Evaluations of All Patients

end of treatment 4 weeks after ireatment
{n = 24) \n = Z3)
Definitely worse 1 : 11
Possibly worse 0 2
No change 0 5
Minimal improvement 3 1
Marked improvemernt 12 2
Almost clear 7 2
Clear 1 o

At the end of 6 months, 93.8% of ti patients had improved. Four we:: : after
etretinate was discontinued, 56.5% of 23 patients had worsened.

Protocol No. 2404 ' v

Investigators: Thirty-three investigators took part.

Pugg%se: To enable patients with life threatening psoriasis to receive
etretinate on a compassionate basis. :

Method: An uncontrolled study in two parts.

I, An initial course of etretinate lasting 9 months or until the psoriasis
cleared (if before 9 months). Dosage was individualized but usually began
with 0,25 mg/kg/day and increased by 0.25 mg/kg/day each week until the
best response was obtained. Maximum dose was not to exceed 1.5
mg/kg/day. At the enc of 9 months, patients were put .0 an off-drug
period of 4 weeks.

2. Chronic courses of etretinate were then given to patients who had
responded to treatment and who had relapsed during the off-drug period.
These patients were given additional 9 month courses of etretinate.

Results:

Global Evaluation of All Patients at End of the Initial Course of Treatment

and of initial course 4 weeks after initial course
n = 32) (n = 14)
11

.Definitely worse
Possibly worse

No change

Minimal improvement
Marked improvenent
Almost clear

Clear

[
oO~NesE0O00
O~ O0O0O0ONO

—
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All of the 32 patients improved at the end of t :“gnitial course. Four weeks
after tr-atment was stopped, 7£.6% of 14 patienis had relapsed.

At the end of the first chronic course of treatment, only 3 patients were
evaluated; they all improved. .

Global Evaluations of Generalized Erythrodermic Psoriasis Patients at the End
of the Initial Course of Treatment '

end of initial course 4 wks, after initial course
(n=13) o n=7)
Definitely worse 0 6
Possibly worse o 0
W, change o 0
Minimal improvement 1 o
Marked improvement 7 -0
Almost clear 3 1
Clear 2 0

All of the 13 erythrodermic psoriasis patients improved; 2 of them cleared
~ompletely. Four weeks after stopp;t,ng the drug, 6 of 7 patients had worsened.

Global Evaluations of Generalized Pustular Pscriasis Patients at the End of .
nitia urse of Treatmen

end of initial course 4 wks. after initial course
(n=18) (n = 4)
Definitely worse 0 2
Possibly worse 0 1)
No change (4] 2
Minimal improvement 0 0
tdarked improvement 6 0
Almost clear 3 0
Clear 7 o

All of the 16 patients with ge.weralized pustylar psoriasis improved; 7 of them
cleared completely. After A weeks off-drug, 2 of 4 patients had relapsed.

Protocol No. P.l

Investigator: S. Jablonska, M.D., Warsaw, Poland

The fommulation used jn this study was not manufactured by Hoffmann-La Roche
and differed in some unspecified way from the subject formulation of this

NDA. Therefore, I have not taken this study into account in evaluating
results, :
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Adverse Feactions

The adverse effec: s of etretinate are mostly those of hypervitaminosis A and
invoive primarily the mucocutaneous, musculc-keletal, hepatic and central
Nervous systems.

Sumarlzed below are the safety results from & total of 495 patients treated
with etretinate in Phase II and II1 studies performed in this country.

A. Laboratory Test Abnormalities

One or more lab test abnormalities occurred in 92.2% of all patients,

1. Elevation in test results:

Above 50 X in incidence
MCHC

25% to 50% incidence "
ESR
MCH
Reticulocytes

Partial thromboplastin time
Thyroid stimulating hormone

Triglycerides

10% to 25% incidence
Cholesterol
SGOT
SGPT
LDH
Monocytes
Eosinophils
Platelets
Prothrombin time

1% co 10% incidence
Hgb
Hot
RBC
waC
Neutrophils

nds

Anigpical lymphocytes
Basophils
Proteinuria
Glycosuria
Hematuria, microscopic
Urinary casts
Acetonuria

Urine specific gravity
Urine WBC

Ig G

Alkaline phosphatase
GGTP

Globulin

Potassium

FBS or uric acid

Hemoglobinuria
Ig "

IgM

Bilirubin
Total protein
Albumin

BUN

Creatinine
Chloride
Sodium

o7

Phosphorus
Caleium or CPK
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1. Decreases in test results: )

Apove 50% in incidence
HDL

25% to S0% incidence
Prothrombin activity
Phosphorus

10% o 25% incidence
Hab
HCct
RBC
wBC
MCY
Prothronbin time

- ‘ mz

1% to 10% incidence . '
Neutrophlls & Ig M
Lymphacytes Total protein

Plztelets Albumin
MCH Chloride

MCHC Potassium
Sodium

PTT
urine specific gravity FBS
1Ig 6 Calcium

Ig A

8. Clinical Abnormalities

One or more abnormal signs or symptoms occurred in 62.0% of all patients.
These experiences vwele judged to be probably or possibly related to
etretinate, or the relationship was unspecified.

The following percentages of patients experienced one oI more of the
1isted signs or symptoms:

. Over 75%
Peeling of palms, soles, fingertips
Chapped l1ps
Dry nose
Hair loss

. sO%X to 75%

Dry skin Pain in bones or joints

1rritation of eyes Fatique
Itching Rash

skin fragility Red scaly face
Excessive thirst Sore mouth
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25% to 50X

Insomnia

Bru: 31@
Nosebleed
Headache
Muscle cramps

10X to 25%

Less

Nausea

Sore tongue
Fever
Diplopia
Nail disorder
Skin peeling
Cheilitis
Alopecia

Increased/decreased appetite
Sunburn

Eyeball pain

Abdominal pain

Conjunctivitis

Eyelid abnormalities
Decreased visual acuity
Abnormalities of conjunctiva
fbnormalities of cornea
Abnormalites of lens
Abrormalities of retina

than 1% (relationship-to treatment uncertain)

Acne

Pnesia

Anxiety

Chest pain
Coagulation disorder
Constipation
Coughing

Diarrhea

Dysphonia

Dysuria

Emotional lability
Flatulence

Flushes

Hemorrhage

Hair discoloration
Hearing impairment
Herpes simplex
Hyperesthesia
Hyperkinesia
Hypertonia
Postural hypotension
Increased pore size
Sin infection
Melena

Neuralgia

Perineal pain
Pharyngitis
Phlebitis

Polyuria

Scotomata
Seborrnea

S«in atrophy

S«<in fissures

Skin nodule

Abnormal skin odox
Sin ulceration
Increased sputum
Syncope

Taste perversion
Tinnitus

Tongue disorder
Tooth caries
Urinary retention
Atrophic vaginitis
Faint feeling
Depression

Weight loss

Gout

Weakness

Decreased mucus secretion
Sensory skin changes
Poor wound healing
Urticarias

Decreased perspiratiocn
Granulation tissue
Discolored sweat

Hair abnomalities
Gynecomastia

Atrial fibrillation
Cral ulcers

Enesis

Ocular pressure

Ear infection

Hearing change

tar arainage

Colitis

Night vision decreases
Charnge in equilibrium
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spacial Topics

aimologic abnomalit ies

gphth
of the 495 treated patients, 283 had one 0T more eye axanirations.

(zf u;; )283 examined, abnormal oT suspect ¥ 1ndings were noted in 147
51.9%).

patient.s with 3 wguspect rinding® (out - 147 patier—.ts)

gye segnent

No. pat fents

Conjunctiva 37
CoInea 28
Lens 30
Retina 34
gther .
visual aculty - 52
Lacrimation A 15
Tension 6
vitreous 5
Extraocular musculature 3
Pupil 3
Iris 2
piplcnia 1
Liant sensitivity N
poor night vision 1
Sshallow chamber 2
scotoma 1

Two patients were removed from the study pecause of eye findings; one
developed pilateral iritis and the other pilateral macular cysts.

all of the ophthamology findings and records were submitted foT
review and evaluation to paul R. Lichtel, M.D., Professol and
chairman of the Ophthalmology pept. of the university of wichigan.

He J§ three side effects to be definite results of stretinate
reatment: 105S of eyelash and eyebsow hall (1% patients), nyperemia
of lid unctivae (38 patlents). and feelings of dryness of

the eyes (17 patients). Less frequent side effects Wnich Or. tichter
considered {mportant put could not definitely concluae were caused by
etretinate, were: jntermittent plurring of vision, ninimal posterior
subcapsulal cataract 3 patlents) , iritis (2 patients), paripheral
rield decrease (2 patients), photophobia (1 patient), and blot
retinal hemorrhages (2 patients). There wete ceveral reports of
retinal findings and of increased intraoculal pressure that Dr.
Lichter felt wersa unrelated o therapy.

f
s e S——
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2.

Teratogenicity

(a)

(b)

United “tates

Six patients had a to-al of 9 pregnancies.

Six pregnancies occurred in patients wha received the drug
during the first trimester in doses from 0.25 to 1.25

mg/kg/day. The curation of treatment after conception was from
J weeks to 3 months.

Three patients had therapeutic abortions and the fetuses were
apparently noimal.

Two patients had spontaneous aiscarriages at about 5 months.
One fetus had meningomyeloceie. One had 2 metatarsus deformity

of the left foot and left parieto-temporal ecchymoses. One was
born normal at full'tem.

Three patients became.pregnant 7 to 15 months after etretinate
was discontinued. All three infants were reportedly nommal.

Foreign

Twenty-eight pregnancies were reported during studies overseas.
Among these, there were 18 live births, 2 stiilbirths (one full
term, one at 31 weeks), 4 therapeutic abortions, 2 spontaneous
abortions, 2 malformed fetuses (no details).

Sixtesn of the 28 pregnant patients received etretinate at doses
of 10 to 75 mg/day for 3 to 5 months after conception. The
outcomes of these pregnancies were as follows:

9 nommal infants (1 had hemorrhagic syndrome of the neonate
and 1 had ichthyosis, but no malformations).
3 malforned infants.
2 fetuses with nalformations of the bones (no details).
1 fetus had cranial abnormailities (tnerapeutic
" abortion). ' T o : :
1 fetus had a cyst of the dura.

Nine of the 28 patients became pregnant within one year
after etretinate was discontinued. Their results were as
follows:

6 normal infants (1 had hemangiomas, however)

1 fetus aborted spontaneously (no report on tissue)

2 stillbirths (1 attributed to coiling of the
ubilical cord, and 1 to impaiment of circulation in
the unbilical artery).
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4.

In addition to the above-descrirted 25 pregnancies, there

were 2 therapeutic abortions and 1 spontaneous abortion (no
details).

Cardiovascular Reactions

There were 2 cardiovascular reactions reported whose
relationship to etretinate was not specified (myocardial
jnfarction and pulmonary embolism).

There were 7 reactlons reported as possibly or probably drug
related: cerebral vascular accident (remotely possible),
myocardial infarction (1 case), atrial £ibrillation (1 case),
fragile veins (1 case), vascular flush (1 case), edena (2 cases).

There was 1 case of myocardia! infarction and 1 case of
pulmonary embolism (with pancreatic carcinoma leading to death)
in which a drug relationship was not specified.

Hepatic Function pbnormalites

ven patients study . because of abnormal hepatic
function. They were as follows:

Drug Relationship
a. Elevated LFT's and abnormal

1iver biopsy Posc Dle

b. Increased SGOT, SGPT Passible
S Hepatitls Probable
d. Acute hepatitis B Remotely possible
e. Faver and LFT's Probable
f. Liver failure, uncontrolled

alcoholic, death Not specified
g. Elevated LFT's and chronic

hepatitis Probable
h. Elevated LFT's Not specified

The results of six liver function tests were as follow:

~ all patients
no T mmal

Alkaline phosphatase 491 17.9

SGOT
SGTP

488 16.6
420 22.9
160 10.6

GGTP
Total bilirubin 491 2.6

L DH

187 15.0
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A study of the demographics of patients selected for liver function
evaluation failed to reveal which patients might be at risk for
developing etretinate-related liver dysfunction. The 3 cases of
hepatitis were confirmed by blopsy.

The decreases in HOL and the elevation in cholesterol were reversible
after etretinate was discontinued.

in Or. Roenigk's study (2187R), patients who were at increased risk

of hepatotoxicity were treated with etretinate. These included

patients with increased intake of alcohol, previous use of
hepatotoxins such as methotrexate, congenital liver dysfunction,
liver disease as determined by more than one persistent and
significant abnormality in liver function tests, or a previous

- abnormal liver biopsy.

Twenty-two patients had initial baseline abnormal liver biopsies. At
*he end of the initial course of treatment (24 weeks), 3 patients
showed a worsening of their hepatic tissue status as compared to
paseline, no change was shown by 16 patients and improvement was
shown by 2 patients. After the first chronic course of treatment
(maximun of 9 months), 14 patients had liver biopsies done and after
the second chronic course of treatment (maximum of 9 months), 4
patients had liver biopsies; none of these showed any worsening in
the status of the hepatic tissue.

Summary of Liver Biopsy Class Changes® from Baseline to the & of the Initlal
Course
no. of patients
Status class change n= 21)
to

Wocsened 1l
111 to IV 2
No change Itol 8
11 to I1 4
III to 111 4
Improved : I1tol 1
: 1II to 11 1

From Baseline to the €nd of the First Course of Chronic Therapy

(n = 14)

vorsened Ito IV 1
111 to IV ) §
No change Itol 5
1I to 11 1l
111 to 111 2
Improved I1tol 2
[ FE II'ItOI ) 1
111 to 11 1
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From Baseline to the End of che Second Course of Chronic Therapy
n = 4)

Worsened 0
No change Itolv 2
Inprnved 1Itol 2

*Liver Biopsy Classes:

1 = normal to mild fatty infiltration, nuclear variability, and/or
portal infiltration.

II = Moderately severe fatty infiltration, nuclear variability,
portal tract expansion, portal inflammation and focal necrosis.

111 = mild-mod.-severe portal fibrosis with limiting plates or septa
disrupted. '

IV = cirrhosis.

5. Triglycerides

The Number of Patients vith Triglyceride Elevations, by Highest
AdmInIstered Dose :m‘\’d-EI.'JOE!"D?V%T1 -
_ _ Highest Administered Dose
Triglyceride — (mg/Kg/day) : Total

Leval : Patients
0.7 to 0.8 to 1.0 to

{mg/100 ml) < 0.7 <0.8 <1.0 <1l.1 211

<250 11 35 46 43 59 194
250 to < 500 8 k7, 23 26 16 110
S00 to <1500 1 1 3 2 3 10

S 1500 0 4] 0 0 1 1l

Total Patients 20 73 72 71 79 ns
Percent patients
with increase
of =250 mg/100 m1 4S5 52 36 39 25 38

Except for the patient with a blood level of = 1500 mg/100 ml, no

apparent dose-relationsnip to blood levels can be concluded from
these findings.

A limited number of patients seen by lipid consultants were put on
corrective measures (e.g., dietary restriction, reduced alcohol
intake, exercise) and successfully reduced their triglyceride levels.

About 49% of all patients given etrstinate developed elevated plasma
triglycerides. Those at greatest risk were diabetics, obese
individuals, those with a high alcahol intake and patients with a

~ Tamlly history of these conditions. - - . . .



NDA 19,369 - 28 -

Triglyceride levels were reversible after etretinate was discontinued.

Spermatogenesis

In response to a request for information concerning tne effect of

etretinate on male reproduction, the spansor submitted copies of four
articles published in Retinoids, C.F. Grfanos, et al (editors),
Springer-Verlag (1981).

1. Happle, R. and Niedworok, A.: Cytogenetic Studies in Patients
Treated with Oral Retinoid Ro 10-9359,

A cytogenetic study was done using 9 patients with psoriasis and
other skin diseases and 7 control subjects. Etretinate was
given in a dose of 1.0 mg/kg/day for at least 4 weeks, than

0.5 - 1.0 mg/&g/day. T
Chromosome breakage in lymphocytes was scored. The resylts
showed no chromosomal breakage.

2, Huemlez:, H. and Scl'i\'.'pbach, M.E.: Studies in Reproductive
Toxicology and Mutagenicity with Ro 10-9359.

Mutagenicity studies with etretinate using Salmonella

typhimuriun and mice revealed no chromosome breaking or point
mutation-inducing activity. '

3. Ovbe, G. and Tsambaos, D.: Chromosomal Analysis in Patients with
Aromatic Retinoid Ro 10-9359,

A study was made of lymphocyte chromosomes of 18 psoriatic
patients who received etretinate (25 - 75 mg/day) for & to 24
weeks. They found no increase in chromosomal aberrations or
sister chromatij exchanges. They commented that their “analysis
does not answer the question whether Ro 10-9359 is capable of
producing point mutations in man."

4., Schill, W.B. et al: Aromatic Retinoid and 13-cis-Retinoic
Acid: Spermatological Investigations.

‘Twelve psoriatics received 75 mg/day of etretinate for one
month, then 50 mg/day for two months. Semen was analyzed before
and after treatment. Results showed that the drug did not
inhibit the spermatogenetic function of the testls nor cause
impaired spern motility or morphology.

The results of these studies indicate that there is probably no
adverse effect of therapeutic doses of etre*inats on human
spermatogenesis.
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Animal studies, however, do show an eff::ct on spermatogenesis.
In a2 13-week oral study in dogs, there was a decrease in sperm
counts in the testes and/or epididymis in both treated and
control groups, but was especially pronounced in dogs receiving
30 mg/kg/day (high dose group).
In a one-year oral study in dogs, "a slight degr ‘e of local or
diffuse testicular atrophy was observed in one mid-dose dog and
three high-dose dogs; reduced spemiogeresis was observed in the
fourth male of the high-dose group.™ Also, a published report
states that etretinate at a dose of 25 mg/kg/day caused
impalrment of spematogenesis in guinea pigs.

- x~
In a phammacology review _ ) _
. Dr. S. R, Joshi reports
tha: the metabolite appears to have an adverse effect on
spematogenesis in dogs. The spcnsor, Hoffmann-La Roche Inc.,
reported in a six-month interim report of a one year oral
toxicity study of Ro 10-1670 in dngs that those receiving
10 mg/kg (medium dose level) showed a slight reduction in the
number of spermatozoa in the epididymis. Mose who received
30 mg/kg (high dose level) showed mild to moderate spermatogenic
arrest and multinucleated glant cells in the testis. The
sponsor commented, "How far the mild to moderate spermatogenic
arrest and the presence of multinucleated giant cells are also a
consequence of the deteriorated general conditich or must be
considered a direct effect of the retinoid under test remains to
be seen.” Dr. Joshi comments that "This effect was also seen in
one MM [med. dose male] (#361). In the epididymis, the number
of spermatozoa in the tubular lumen of the LN and MD dogs
[low-dose and med. dose] was normal. In one MD dog (#361) and
both HOM [high-dose males] the number of spermatozoa was
moderately reduced. Moderate numbers of giant cells and
spermatocytes with pyknotic nuclei were noted in both HOM dogs.™
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Labeling:

In the boxed Contraindication and Precautions sections, females of
childbearing putential are advised to use an effective fomm of contraception
for one year following discontinuation of Tegison therapy. I question whether
.one year is long enough, in view of the findings of J. J. Di Giovanna, et al,
at_the National Institutes of tiealth (Etretinate: Persistent Serum Levels of
-8 Potent Teratogen, J. Invest. Dermatol. 82: 434 [abstr.], 1984. They found
the.following: "In 47 patients who received chronic etretinate therapy we
used reverse phase HPLC to measure serum etretinate concentrations (0.05 -
1.2 .9/d1) were observed in 5 patlerts more than 2 years (108, 111, 131, 136
and 150 weeks) following discontinuation of therapy (i.e., w to 7 times
longer than previously reported)." Detectable serum concentrations were,
therefore, detectable in those patjents at 2.1, 2.1, 2.5,. 2.6 and 2.9 years
after discontinuation of therapy. If we assume that a concentration of
etretinate as small as 0.0% AL g/dl is potentially teratogenic, then
contraception should be Lontinued for 3 .ysars after discontinuation of therapy.

I find the package insert and the patient package insert otherwise acceptable
from a medical standpoint.

Comments and Evaluation

1. This submission contains substantial evidence of the effectiveness of
Teglison in severe psoriasis.

2. In spite of perhaps too few erythrogenic and pustular psoriasis cases in
the pivotal studies to be significant, I feel that the total numbers and
the results from both the pjvotal and the supportive studies do constitute
substantial and sufficient evidence of effectiveness. Out of 64 patients
with generalized erythrodermic psoriasis, 98.4% improved, and 16X cleared
completely at the end of the initial course of therapy. Out of 38

patients with generalized pustular psoriasis, 100X of them improved and
37% of them cleared completely.

‘/. The safety of Tegison, however, is another matter, particularly its
teratogenic potential which is greater than that of Accutane.
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4. 1 question whether post-treatment contraception for one year is long
enough (as explained above in the Labeling section).

5. 1 question whethe: we have enough information regarding human
spermatogenesis (as explained above under Spermatogenesis).

6. The prime question with this drug, then, is whether its probable benefits
to severe psoriatics outweigh .ts risks, if it is used as labelec.

7. On June 24, we intend to present questions regarding efficacy and safety
to the Dermatology Advisory Committee.

_Recomendat lon:

‘/.I recommend action be deferred on this NDA until after the June 24 Demmatology
Advisory Committee meeting.

- : P N e

*  Wilson A. Powsell, Jr., M.D.
cC: -

Crig NA
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HFN-340
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Mcdiendun to Medical Officer's Review

Date Original Review: Hay 7, 1985

“Product: Tegison (etretinate) Capsules,

Background: The Dermatologic Drugs Advisory Committee mec on Jume 24, 1985 to
consider this NDA. They recommended that the drug be approved for the
treatsent of severe recalcitrant peorissis, with appropriate labeling. We are
fu sagreement with this recomwendation, '

I'.abelhg Review: '.lsﬁe sponsor proposes to market the product with a schene

" similar to that used Yor Accujaae. A patient brochure is to be made
available, as well as a patient leaflet (which is the same text as the
brochure with artwork deleted). The leaflets are to be attached to the stock
bottle of Tegison in'a special box. Stickers stating the contraindication in
pregnancy will be attached tothe stock bottle and to each prescription vial,
This scheme ia satisfactory, but the text of the patient brochure must be
updated to reflect rhe chinges in the physicisn labeling agreed to by .the
éponsor. We recommend that the drafr Lrochure be subaitted for our review
prior to printing. ~

L4
.Roche slso plans an introductory campaign which will emphasize physician
‘education. We- recommend that FDA cooperste in this effort by publishing an
article concerning Tegison in the FDA Drug Bulletin as close to the approval
date of the drug. as.possible. s

Specific coment;l oo the package insert follow:

1. The "Pharmscokinetics” subsection of “the CLINICAL PHARMACOLOGY
section should contain a summary of the findings of Dri'Di Giovanna,
et. al., published in the Journal of Inwestigative Dermatology.
Thess findings provided the bdasis for the revised boxed
CONTRAINDICATION section of tihe labeling. The information should be
repeated in more detail in the Pharmacokinetics section.

2. .. The "Corneal opaciti=a" subsection of the WARNINGS section should be .
retitled "Ophthalmic effects” and should read as follows:

Corneal erosion, abrasion, irregularity and punctate staining have
occurred in patients treated vith Tegison, although these effects
vere absent or improved in those patients who had follow—up
examinations. Cormeal opacities, vhich have tended to resolve, have .,
occurred in patients receiving another systemfic retinoid
(Accutane/isotretincin), Other ophthalmic effects which have occurred
ia Tegison patients include decreased visual scuity and dlurring of
vision, minimal posterior subcapsular cataract, iritis and blot
retinal hemorrhage. Any Tegison patient experiencing visual
difficulties should discontinue the drug and have an ophthalmological
exsaination,
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Orig NDA
OFN-340
HM-815

In the "Hyperostosis™ subsection of rthe WARNING section ment {pn
should be made of this effect occurring in Tegison first (Tather tiy
mentioning this effect in Accutsne patients first). In additiom,
further derail should be given concerning the circumstances in
Tegison patients (dosage, diccase, length of therapy).

An additional subsection ehould -be added to tie WARNINGS section
following the "Lipids”™ subsection, to be titled "Cardiovascular
effects.” This subsecticn should address the cardiovascular
reactions noted during clinical trials with Tegison. While there
vere nst many of these effects, the probadle age group of patients

iwho will receive Tegisor sake this advisable,

xn adiitional paragraph should be added to the "Impairmeunt of
Fergilicy :nubsecuon of the PRECAUTIONS section, as follovs:

Whiie there is no direct . ldence of adverse effects on male
fertiifty 1n Tegison patients, animal studies on the principal
metabolite of Tegison suggest that the metabolite may af “ect
spermatogenesis., .

”&IM

Wilson A. Powell, M.D.

. : !aﬂid 5 Bo-tvicg

) g £
R\

HFN-815/M0/CCEvans o
HFN-815/MO0/WAPowel1 .
HE™R-815/DCBostwick :bam111/5/85 <.
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Date: yuna 18, 1985
APPLICANT: Hoffoaun-La Wdche Inc. 3 CG')

] -
NDA  19-369 ’

340 Kingsland Street
Nutley, NJ 07110

PRODUCT RAMES: Tegison

Etretinate (USAN)
Ro 10-9359

DOSAGE FORM AND ROUTE OF AIMINISTRATION:
Hard shell gelatin capsule, oral - 10 mg. and 25 ng.

PHARMACOLOGICAL CATEGORY AND/OR PRINCIPAL INDICATION:
Anti-psoriatic

STRUCTURAL FORMULA AND CHEMICAL RAMES:

c.c,: é‘,\ ,r' ~ :: C00¢
o]
o0 o, c23n3°°3 IM: 354.49

~(1) 2,4,6,8-Nonatetraenoic acid, 9-(!o-nethoxy-2,3,6-tr1methylpheny1)-,uthyl ester, (all-E-)
«<2) " Ethyl (all-E)-3- (4-methoxy-2,3,6-tr:hnethy1pheny1)-3,7-dimethy1-2,4.6.8-nomte|:nenottc

INITIAL SUBMISSION:

Dated: December 20, 1984
Received: December 20, 1984
- Assigned: Janvary 9, 1985

METHODS VALIDATION PACKAGE:

Dated: January 31, 1985

Received: February 5, 1985
AMENIMENT TO METHODG VALIDATION PACKAGE:

Dated: rch 1, 1985)

Received: March 5, 1985

SUPPORTING DOCTMINTS :

e

RELATED DOCUMENTS :
NDA 18-662 Roche - Accutane
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LABELISG:

Acceptable wi. h reservations.

Draft labeling contained is the application is as follows:

1.
a)
b)
2.
a)
b)
c)
4)
e)
Comments
1.
2.

Package insert:

DESCRIPTION Section: adequate except it does not include & listing
of ipactive ingredients contained in the product, as adopted by the PMA Board
of Directors (12-5-84) (Note: This is voluntary)

BOW SUPPLIED Section: 10 mg. and 25 mg. fmprinted, white opaque capsules
{n bottles of 100.

Package Labeling and Cautions (Rx notices &rxe {ncluded):

Bottle label, 100°s - 10 mg. and 25 mg. capsules.

wgrore at 595 - 86°F; 15° to 30°C" .

"Dispense in tight, light-resistaat ccatalners &3 defined by USP/NF
Window cartous for bottles

Capsule Bulk container Label - Domestic - 10 mg. and 25 mg. capsules,
"Por manufacturing, processing or repacking."

"grore at 59° to B6°F; 150 to 30°C."

A space is included for lot no. and expiration date.

Capsule Bulk container Lacel - Export - 10 mg. and 25 mg. capsules
"For Export Oaly"

Other cautions are in accord with the Domestic labels
Label for Shipment of Bulk Etretinate

"RG"; "Etretinate Pure"; "Made in Switzerland"; "Sealed under Nitrogen";
"Store in & Cool Place"; "Photosensitive"

On labeling the applicant is to include:

An alphabetical listing of inactive ingredients contained in the product in the

DESCRIPTION Section of the package insert (VeLv TARY)

appear in the BOW SUPPLIED section of ths package insert.

"protect from light" on all container and carton labeling, and storage uutiopi sho

ESTABLISEMENT INSPRGTION: AccepﬂbllQ /’
ENVIRONMENTAL {MPACT ARALYSIS REPORT: ' ~—
,
/
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Notes).
validation work has not been completed.
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as able to do so. There were also differe
wo laboratories. These are not considered trivial problems
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our validating laboratory must be resolved.
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BLISHMENT *NSPECTION: Acceptable
v to Chemist's Review #1.

[RONMENTAL IMPACT: Now Acceptable

)r to Chemis-'s Review #1
report has been amended to include environmental precautions used for dosage

a manufacture at Nutley and advises of NJ reguiations

PLES AND RESULTS: Reports not concluded. N
er to Chemist's Review #1. -

Crand- the NY Reglonal Laboratory were the assigned laboratories for validating

hods. Both reports are attached.
C was 2ble to use the Roche procedures. NY has not been able to use the HPI__(:

cedure, 1.e. the 9-cis isomer is not resolved from etretinate.

 roblem 4s presently under study by WEAL, NY and Rocee (refer to 10-4-85
lmSS“Oﬂ). .
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Related Submission:
Cﬂnic_;! It'ldicatl'on: Psoriasis ("Reserved for patients with severe
Tecalcitrant psoriasis who are unresponsive to or intolerant of standard

therapies: topical tar and UVB 1ight; psoralens and UVA light; or systemic
corticosteroids and methotrexate.®) .

Dosage: Initially 0.25mpk/day increased by 0.25mpk/day each week until
1‘n1s€!:,"ldresponse.- Maintenance dose: 0.25-0.75mpk/day. Maximum dose:
Smpk/day.

PRECLINICAL DATA

Note: Ro 10-9359 (Etretinate) will be abbreviated “ER™.
TOX1COLOGY

Note: ATl studies done outside the U.S. are marked by.t.

Acute Toxicity:

#1. Single Dose

oral Lbsq's for 10, 25 & 50mg capsules of ray-dried ER (suspended in
gum acacla) were greater than 400, 1000 & zgoow , respectivelys

(Please see table, next page.)
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NDA 19-369 (Original Submission, dated 12/20/84)

Date Recefved: 12731785
N-

Date Review nglet.d: 5/28/85

Applicant: Hoffmann- |, Roche, Inc., Nutley, uJ
Drug: TEGISONR Capsuies, 10mg & 25mg
Other Names: *Tigason® (Euro ope)

RS Etnuuate {USAN)
Code Name: po 10-9359

2.4.6.Fionatetrunoat

-

Chenicﬂ Structure: '
\ . -

Catgorz: Retino1d for systemic use
Formulation:

@

_ gh_g.--gr; Name: Ethyl (211-E)~9-(4-me methoxy-2,3, G-trimthy'ohenyl)-3.7-dilethyl
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Days Observed

¢ . Mouse

Dose Levals Tested (mg/kg)

Page 3

LDgy (mg/kg)

orsl 1 4,000 24000

orsl 10, 20* 2000, 4000 22000

1.P. 1 4000 4000

1.P. 10 1000, 2000 ~1000

1.P. 20 900, 1000, 1000, 1100, e

1200, 1300, 1400, 1500 1176

Rat

orsl 1, 10, 20 4000 "~ 4000

1.P. 1, 10 4000 >4000

- 1.P. 20 2000, 4000 >2000

Symptoms: Mild gedation in both species and at 51l dose levels;
_ *Alopecia aftar oral treatzent in the mouse 10, 20 dsys observation

#2. Multiple Dose

Materfal Tested: ER in arachis oi)

ADyo tsp/ug)
MMes 24 e afzor 1 Soes 8000
8 e aftor § 0000 E ]
M e aftor 0 net a8
¥ says afser D soNes a2
-ate 24 e afror  S000 »8000
3 h*s 3sar § Sesas . 948
34 hra after 10 sesen L 7]
10 says after 10 sense | ]

Dogs tolerated IV admin. of sol’n contatning 0.667mg/m! ER (mixed-micelle
s:fpt!lisatc) in daily ascending doses of 0.5 to 4.0m1/kg without side
affects.

Egsht dogs (2/sex/gp) rec'd pyramiding oral doses of 10, 30, 100, 300 &
mpk ER by intubation, Additionally, 4 dogs rec'd simi’\r doses of ER
as 100mg capsules. All dogs survived. Emesis, loose feces and Symptoms
of hypervitaminosis A were observed,
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Subacute/Chronic Toxicity
#1. 4-Week Oral Toxicity in Rats

3)

b)

/

d)

ER_in Arachis 041 (Huntington Res. Centre, U.X.)

Sprague-oawley (CFY) rats, 5 M/dose; dose levels of 0, S, 10, 15 &
20mpk ER in arachis oi1, once daily, 7 days/wk for 4 wks.

Results: At 10, 15 & 20mpk doses there were reduced body wt gains
assocTated with reduced food intake. There was treatment-related
dtaxfa and thinness & brittleness of long bones resulting in
fractures. No histopathology was done.

Beadlet Formulation: Fullinsdorf rats (lo.-'sexlgp) rec'd ER beadlet
TormiT'n as a dietary admix at doses of 10, 15 & 20mpk/day. At the 2
higher cases, the expt. had to be terminated after 2-3 wks. Elevated

a1k. phos. was noted at 2 wks in all gps; at 4 wks, levels were still
increased fn the 10mpk gp. :

Nicronized Form: Doses of 5, 10, 15 & 20mpk in M proved to be too high
(Wt Toss, bone fracture & poor condition occurred), and the expt. had
to be terminated after 12 days. 1n F, duse-related loss of wt &
fractures occurred at 1-10mpk; the expt. was terminated within 2-3

wks. Clinical ﬂ?ns included inflammatory redness & stasis of the
bladder and swelling of the penis :with urinary stasis). In F dosed at

;nﬂ(. wt gain was slightly decreased and fractures were apparent afcer
S.

Rats were most sensitive to the micronized form of ER.

Spray-dried Fors: Ful:insdorf rats (lﬂ/sex/’p) were administered ER in
!Ee azhi at doses of 1, 2.5, 5 & Yompk/day, 7 days/wk for 4 wks. Duses
of 1 & 2.5wpk were well-tolerated without any sysptoms except for - '
slightly Tower body wt gain. A dose of Swpk also affected wt gain and
3130 produced inflammatory redness of bladder and fractures in several
animals. At 10mpk, a definite loss of wt & extensive femoral fractures
occurred along with redness of the bladder, hyperplasia of the spleen &
clay-colored mottling of the kidneys. Additionally, skull bones of
these rats appeared to be softer and the cranial sutures were less
tight than those in rats of the lower dose gps or controls.

#2. 13-Week Oral {gavage) in Rats (Report #83,759)

Done at Centre de Recherche et d'Elevage des Oncins (CRED), Lyon, France.
Material Tested: ER suspended in peanut of}

Animals: OFA (S-D offspring), SPF quality; 1S/sew/dose . ¢

Dose Levels: 0, 2, 6, 12 & 20mpk/day ER orally (stomach tube)- once
datly, 7 aays/wl'z for 13 wks. °:"l¥ur 4 wks of treatment, Slsex/:’lose were
"k¥1%ed (interim sacrifice).
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Results:

Z?Qk/dayr Well-tolerated; blood Flucose, serum yre, g 21k, phos, were
S'ightiy ibove coatrol.; LDH was jomewhat lower, H!sto)ogically, there
were o abnormalities. r

6mpk/day: No uortality, but body wt was inhibited. Bone fractures
3355??55, and a slight “ac. 4n a7k, phos. probably dye te metaplastic
process in the bones, ﬁistologically. changes in the spleen (hollow
sinusofds, Increase in megakaryocytes, absence of henosiderosisl were
possibly related to changes 1in peripheral blood, :

12mpk/day: Nortality after 3 wks; body wt gain fnhidbited; blood chem,
showed hemoconc'n plus elevated Serum glucose, urea, alk, phos. There
were bone fractures, and histologically, dtrophy of the germinal

1thelium of the testas & papillomatous acanthos1s/hyperggragpsis of
::; stomach., e L

ZOFkldqz (Terminated after 3 ks, ) Mortality, 1nhibition of body wt
’a n; neutrophiiia after 2 wks; Towered calcium serum Tevels; bone
ractures; histology was the Same as at 12mpk/day.

#3. 18-Month Sral (Dietar Admix) Toxicity of ER in Rats [Conducted by
. ;nsf7!u§ francats de iocﬁerE*es et Essa!i"ITETéglqués (IFREB), 1'Arbresie,
rance.

Animals: OFA (Sprague-Dawley) rats, 30 rats/sex/group

Test Material: Ro 10-9359 mixed in the diet, consumed by rats for 18
consecutive months,

Experimental Design: .
Daily Intake of Ro 10-9359
Rats

Rat Numbers

Controls J0 Males -

30 Females 550-579

Group I - 0.5 mg/kg/day 30 Males 100-129

6roup IT = 1.0 mg/kq/ 338“7““ ;osg'gzg
up Il - 1.0 mg kg/d Males -

d 30 Females 250-279

Group 111 - 3.0 mg/kg/u sy 30 Males 300-329

30 Females 350-379

Observat fons: :
Clinicay: Body wts. and foog consumpt ion - weekl;,

Ez!_%ggg: A1l animals examingd with ophthaimoscope (*Heine's®) ¢
pre-treatment ang 8t 12 & 18 months, '
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Hematology & Blood Chemistf;: 10 males + 10 females from control and
1gh dose aroups at J, 6, s 15 ¢ 18 months; additional 10 contro)
rats/sex were examined in Month 3.

85P Clearance Test & Urine Exam: 10 males + 10 females from control
and high dose group at J, 1< & 18 months,

Necroosy: All rats from all groups examined grossly. Organ wts. of
aTl groups of rats surviving at termination. _ )

Histopathology: 10 animals/sex/group at termination. Additionally,
Waltered oroans” of prematurely sacrificed animals.

Results:

Clinical: No treatmeat-related tehavioural abnormalities.
Dentition: Growth of teeth was accelerated in high dose group.
Bone Fractures: Fractures were Jbserved in one'male of the mid dose

group, and in about 50% of the kigh dose group. . No fractures were
noted in the low dose rats.

Bedy Weights/Growth Rate: Marked decrease 4n high dosé males and
TemaTes ?rom week 6 onward. Slight decrease in mid dose females:
normal in males of mid and low dose rats.

Food Consumpticn: Reduced in all treated females, but especially in
gh dose females; slight decrease in high dose males.

Hematology: Minimal reductions of RBC counts (8-13% less than’
congroisi and hemoglobin conc. (5-11%) in high dose rats.

Occasional elevation of alkaline phosphatase in high dose male rats

(compared to controls, 20% more at 6 mos. and 48% at 18 mos.); in the
females between 30 and 73% more than controls from 6 mos.

Blood Chemistry, Ophthalmic & Urine Examination, and Organ Weights
{at autopsy) revelged no alterations which wou'd be related to
administration cof the test compound.

Histopathology:

- There was no treatment-related effect on incidence of geoplasia.

- The majority of non-neoplastic lesions were randomly oistributed
&cross the groups in both sexes. -

= A min‘mal increase in the incidence of hematoﬁoietic hyparplasia
in the spleens of the high-dose rats.
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e Incigenc ity of
A -related decrease in tne incidence as well as severity
Diggzgtztigneof spie:n in the mid- and high-dose males. In the
females of the mid- and high-dose greups, 3 decrease in the
sever 'ty of pigmen:tation was present. -

- Discrete sxtramedullary hematuuciesiz in the mesenteric 1ymph
nod:r1ne2 males & 2 females of the mid-dose group and in 6 males
L 3 females of the high-dase group.

- A nigh incidence of cystic endometrial hyperplasia of the- uterys
in high dose females.

~ Tne lesion (hematopafesis) in the spleen and mesenteric lymph
node, according to the investigators, is “probadbly not related
to the direct action of the compound on these organs, but is
considered as a compensatory phenomenon®, - .

- Testicular atrophy in-2/10 and 1/10 males in the mic- and
high-dose groups.

. &-Veek Dietary Admix Oral Toxicity in Mice

LB

Material Tested: Ro 10-9359/019 beadlets containing 15.8% substance
adminTstered as dietary admix.

Animals: Fullinsdorf albino mice; 20/sex/gp

Groups & Dosage: Mice were fed ER at datly doses of 2.5, 5, 10 & 20mpk;
after 2 wks ai'?.s & Smpk, doses were increased to 30 & 40mpk; total
duration was 4 wks.

Results: After the second wk of testing, there was wt loss & indolence in
The Z0mpk gp. A marked wt Toss was also seen at 30 & 40mpk. Changes such
8s increased osteoporosity & fractures did not become apparent before
necropsy, and were found wainly 4n 20, 30 & 40mpk gps. F mice were more
seasitive than M.

[In comparison, rats appeared to be twice as sensitive as mice. The
reason for this difference may be in the shorter GI tract of mice and the
resulting shorter time for absorption of the compound.]

13-Week Oral Toxicity in the Dog

Anizals: Swiss "Laufhund®; 2 N + 2 F/dose level

Dose Levels: 3, 10, 30mpk In gelatin capsule, orally daily f:} 13 wks

Results:

-~ no mortality, but wt loss at the highest dose;
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dec. in sperm count in the testis &b epididymis at all dose levels;

dose-related changes ir the coat (fur) of the animals, viz. alopecia,
loss of nair pigment;

hematclogy, blood chemistry, urine analysis, eye exams essentially
normal;

h{peaglasia of the bone marrow in all gps, particularly pronounced at
the HD;

no evidence of effects on the bone which were St - in the rat Study.
(Effect in the rat aay be related to the ~ontinuing growth of bones at

the epiphyseal plate which occw - throught 1ife. This phenomenon does
not occur in the dog.)

#6. 13-Week Oral Toxicit in (Puppy) Dogs Conducted by Laboratorium fuer
Pharmakologie und Tox{koTogie, Prot. Or. F. Leuschner, Hamburg, W. Germany

Dbjective: To provide backgrbund knowledge for clinical ipvestigations in
young patients.

Materdal Tested: Ro 10-9359/031 spray dried

Animals: Beagle dogs about 8 wks old; w/sex/gp

groups: Controls & ER at dose of 5 mpk/day in capsule, once daily, 7
ays for 3 mos. (13 wks)

Lab Parameters: At gretest & whs 2, 6 & 13: hematology, blood chem.,
SrInatysis. wuring wk 13: ophthalmoscopy, audftory, deatition & EKGs
(before & 2 hrs after dosing)

. ' i !
Results: Mo mortality; the animals were alert ard thelr general condition
noimal. Body wts, hematology, uriralysis, EKG's, ophthalmoscopic &
suditory exim revealed no drug-re’ated changes. ¢c0T was sig. elevated
during wk 13, but norma’ up to wk 63 this chaage not considered to be
drug-veiated.

Pnthalog¥: On gross or histologic exam, -0 lesiuns ascribeyd to drug
reatment were reported.

T~e following 1s quoted verbatim from Dr. K. Teelman's internal report
{No. B-86,936 dsted 3/10/78).
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§71. 12-Month oral Toxicit of ER in Beagle Dogs (Conducted by Laboratorium
Fur Pharmakologie and Toxikologle, aaiiurg. germany.)

Material Tested: fo 10-9359/031

animals: Total of 32 Beagle dogs; & males + 4 fema1gs/dosé level

Groups:

1. Controls {placebo)

11. 2.5 mg/kg/day - Low dose
111. 5.0 mg/kg/day - Mid dose
IV. 15.0 mg/kg/day - High dose

Ro 10-9359 in gelatin capsules was administered orally, once daily,
for 52 weeks. Controls received cane sugar in capsules.

‘Body Weights & food Corsumption: weekly

Hematolegy b Blood Chemistry: pre-treatment, and at 13, 262239 g 52 weeks

- Urinalysis, BSP Test, ECG, Eye 4 Hearing: pretest and at 26 & 52 weeks

Autopsy & Histooathology: 311 dogs
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Results: Tre following abnornalities were noted:

2.5 mg/kg (Low-dose Group):

' - slight and transient alopecia in 3/8 dogs;
| - reduced flexibility of 1imb joint in one d2o;

- no other abnormality.

5.0 mg/kg (Mid-dose Group):
- moderate alopecia in 4/8 dogs;

- stiff gait and occasional ataxia in 3 dogs; no abnormality of
bone,joint, histologically in these dogs. R A

- moderate increase in erythrocyte sedimentation rate [ESR) at 26,
39, & 52 weeks. '

- Testis: wt. decrease; sligut diffuse testicular atrophy in 1 dog.

15.0 mg/kq_(High-dose Group):

= in all dogs, alopeciz of the whole body from 15-20 weeks onward;

stiff gait and occasional ataxia; histologically hyperkeratosik
in one dog; '

- .
]

= reduced Hb concentration and hematocrit;

acceleration of ESR;
- slight elevation of SGPT;

~ Testis: reduced wt. and atrophy histologically.

Histogathoiogx:
2.5mpk/day: no drug-related findings

Smpk/day: slight diffuse canalicular atrophy of testes in one dog

15mpk/day: testicular atrophy combined with inhibited 'Spquiogenesis'
n one dog; 1n another, cortical massive diffuse calcarecus nephrosis;
2 dogs had amyloid deposits in the vascular wall of the thymus, and one
of these had amyloids in several other organs as well. Particular
dttention was patd to skin, bone & joint changes, but with the
exception of some hyperkeratosis in one dog, no pathological changes
were observed, _
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CARCINOGENICITY

#1. 2-Year Oral (Dietary Admiz) Carcinogenicity Study in Rats with ER
TTonductéd by IFREB, France.]

R- ort No: 4222 dated 5/27/80; study conducted from 6/77-6/79

Animals: OFA {Sprague-Dawley) rats: SO rats/sex/group; controls 700/sex

Test Material: Ro 10-9359 mixed in the diet consumed by rat- for® 24 mos.

Experimental Design:

Daily Intake of Ro 10-9359

Rats Rat Numbers

Controls TO0 Males _500-599
. 100 Females —-600-699 .

0.5 mg/kg/day S0 Males 100-149
(Low Dose) _ 50 Females  150-199
1.0 mg/kg/day 50 Males 200-249
(Mid Dose) €0 Females 250-299
3.0 mg/kg/day : 50 Males 300-349
(High Uose) 50 Females 350-399

viter g

Dose levels are expressed as active substance Ro 10-9359.

Observations:

Clinical: daily; body wts. and food consumption - weekly

Post Mortems: gross exam of all rats of all groups which died
spontaneous 1y or were sacrificed at termination.

Histopatholoqy: performed on 20/animals/sex of controls and high
dose rats (ca‘led "systematic® examination). All organs and tissues
with masses or other abnormal{ty detected on gross exam (called
*non-systematic” exam). Also those organs significantly affected in
high dose animals. were examined in 20 animals/sex in the low- and
mid-dose treated groups.

BISTOLOGICAL n

- 1isted evgans su 20 saimals/sex € che ‘costrel sod grwap IX1
- Salestion of suimsls
= mare tham 20 snimals sacrificed st tha end of tha trial 1 mmerical evder. r
~ loss than 30 enimals sserificed at the ead of tha trial i thase sacriticed, 14
othars being selected among the last uas vhich ware secrificed durisg
the axperimest Ly backward chromological erdsr ustil & tecal of 20 is Tusche

~ Thase ergans sigaificantly affected {n growp 31 ware systmacically exanisad
ia 20 waimals/sexm of grovps I aad IT.

= Tumsuts VeTS lylt-tinllyl examined wvhathar s safnsls sacrificed st the ead
of tha trial er those sserificed durisg cha course af the study.
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"Systematic® Study: AIl organs 1n 20 rats/sex of controis & MD

"Non-Systematic® Study: Remaining animals sac'd or found dead during the
course of the study.

Results:
Mortality: Comparable in treated and control groups.

Body Weight: Slight roduction in body wt. gain in males of the
high-dose, and females in the mid- and kigh-dose groups. '

Food Consumption: Slight reductfon §n high-dose males and females,

Bone Fractures: Increased freauency of fractures of the long bones
n males and more pronounced in females (50%)_of the high dose
group only. It was not observed in mid- and low-dose rats. -

Dentition: Accelerated growth of the incisor teeth in some males and
more pronounced in females of the high dose group only. It was not
observed in mid- and low-dose rats.

Histogatholoox:

‘Neoplastic:

= In the treatment groups belonging to “systematic® or
] “non-systematic* study, the incidence of tumor bearers for
/ pituitary, thyroid, adrenals, mammary gland and uterine
polyp was comparable to that in the control and did not
reveal statistically significant differences.

Non-neoplastic Lesions:

-~ In both sexes, there was no significant difference either
in the "systematic® or “non-systematic® studies for heart
fibrosis, liver bilfary hyperplasia, fatty cysts (fatty
degeneration) and hyperplasia of the adrenals. These were
considered senile changes.

= Arteritis or periarteritis (of the periarteritis nodosa
type) of the mesentery, considered to be related to old
age, was found in several anin_ms, especially in control M.

The frequency of this Teston was markedly reduced in the
treated rats fn a dose-related fashfon.

-

- In the systematic and non-systematic studies, hifh-dose
females had a significant treatment-related decrpase in the
. incidence of foamy macrophages in the lungs,
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f2.

- In the systematic study, nigh dose males had a significant

decrease in the incidence of glandular ectasia (dilatation)
of the stomach, _

- In tr_te Systematic étudy. there was a treatment.-related
cignificant decrease in the deposition of the pigment in
the spleen of high dose male and female rats.

Frequer;cy of lesfons 1s listed 1n NDA Yol. 1.127, pp. 3-25 {pp. 254-276 of
report).

No skin lesfions were reported. s
80-Week Oral (Dfetary) Carcinogentcit Study in Mice

Roche Report No. B-104'088

Cbnducted by Hazleton Labs, Europe (HLE) Ltd., Harrogate, North Yorkshire,

*.England; Hazelton Report No. 3347-161/57 dated January 1984

Prelinﬂnar Study: An anticipated oral HD of 6mpk/day was tested in 9 M
UF Cﬂ-l'mgce Tor & wks. Treated mice showed slightly reduced wt gains

(more marked 1n F), sliaht reduction of food intake in F and slightly
increased rel. liver & fdney wts. The recommended doses for .
carcinogenicity study: 1, 3 & Smpk/day.

Main Study:
Material Tested: Ro 10-9359/023 - Tigason Pulver 252 Spray-dried
Animals: (R CD-] (iCR) BR strain Swiss mice; 51 M + 53 F/gp

Groups & Doses: Formulatifon Active Ingred. Wk of Study

1. Control 0 0 1-80
2. Low Dose 4 1 1-80
3. Mid Dose 12 3 1-26
0 0 27-30
8 2 31-80
4. High Dose 20 5 1.26
0 0 27-30 _
16 4 31-80_
8. Control 0 0 1-80-

Note: In Groups 3 & 4, mice were not dosed for 4 wks (27-30) and
beginning wk 31, dose was reduced to 2 & 4mpk/day.

e
%
C A ey
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Husbandry: The mice were kept 1n cages with Sawuust, 3/cage, and exposed
0 Tlvarescent 1ight 12 hrs/day,

Histopathology: “AIT tissues from all animals 4n Gps 1, 48 5, 2nd from
all ngce £ 'Ing prematurely in gps 2 ¢ 3. Tissues from survivors at

~ terminal (111 were restricted o tissue Rasses and all gross lesfons
suspected of beiag tumors, :

Resules: [Please refer to table above for gps (ControT, LD, MD & Hp) &
oses corresponding to 9p numbers mentfoned below, ]

Group 2: Surviva} of F in this gp w3s sig. redyced (p <0.05), There was
no evidence cf impaired mobility; organ wts were comparable to those qn
controls; no definite treatment-related neoplastic or nRon-neoplastie

Group :: - .

- Survival rate in F was Comparable to tiiat in controls, 1In the M,
however, differences Occurre: after wk 62, Between that time and the
termina) k111, 19 ¥ with skiu lesfons were sac'd for humane reasons.
This resulted 1n only 39% survival rate at termination, which was sig,
lTower {p ¢ 0.001) than 693 g 73% in the 2 control gps.

= Clinical Signs: Impatred mobility starting at wk 17 45 f &wk 19 4 N
and skin lesfons (ulcerative dermatitis), more prevalent ip M,

~ Food Intake: 1In M, comparable to controls, but 1p Fy slightly tess
. %). Body w- gain in efther sy Wis markedly and sig. lower
| (p£0.01) than I controls, '

- The mean relaifye kidney wts in Gp 3 M were 7% or 102 higher than the
two control gps, the larger 1nc. (compared to Gp 5) achieving istat, |
sig. (p ¢ 0.01). F 4150 had increases of 102 or 19%, both stat. sig,
(p ¢ 0.01), However, abs, kidney wts of Loth sexes were simi7ar to or

marginally lower thap those in controls. nr wt changes occurrad in
other organs,

3 no;:sfatnl. i fatal) was comparable to that of Gp 5M (2 non-fatai, 1
fatal).

(Note: Histopathology was Timfted in this gp; vide supra.)

. Groug 4:

= Survival Rate: In i, Comparable to contror unti] wx 52, byt at
termination, only 37% of the M were alive compared to 73% ar 69% 4n
controls . sgae, sig. (p <€0.007) - attrivuted to efther Skin lesions
or imparfed mobility. Note that only 5 M in Gp 4 were killed due to
skin lesions, compared t: 19 4n Gp 3.
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- in F, survival rate wis reduced early in the study (on wk 64, only 55%
were alive), and this dec. cculd be related to bone or Joint lesions
cited as cause of death in 25/31 mice which were killed or died
spontaneously prior to termination ({.e., the reason for preterminal
kil1ing was bone/joint disease in F and skin lesion in M).

- Clinical Signs: Skin lesions in M and bone/ joint disease in F,
resulting in impaired mobility.

- Eoog Intake; Body Wt Gain: Severely reduced - much more s0O than in
p 3.

- Organ Wts: The mean rel. kidney wts of M & F were sig. greater (1ike
Gp 3) than controls, but abs. kidney wts were sig. Tower than controls,

- pathology: The incidence of b.ood vessel tumors was higher iun M, but
not F. 1In 8 M, the inciderce was stat. sig. On the other. kand, there
was apparent reduction in total incidence of lung tumors in betn <zves.

Comment: This was the only treated gp 1n-wh1ch all tissues from all
animals were examined histologically.

[Note: Incidence of morbidity & mortality (Table 8 of report) and
tumor incidence (Tables 10 & 11 of report) are appenced to this reviev.]

Conclusfons: The low dose (Gp 2) was well tolerated, but at higher dose

Tevels (Gps 3 & 4), clinical signs of toxicity (decreased food intake &

body wt gain, impaired mobility, alterations of the skeletal system, such

as distortion of the spine & fracture of the long bones) wh.ch are typical
of retinoid toxicity.

The prevalence of skin lesicns (ulcerative dermatitis in Gps 3&4)
occurred mostly 11 M, and the {ncidence does not appear to be
dose-related. The incidence in N was 9721, 19/32 & 5/34 in Gps 2, 34 4,
respectively. According to the investigators, fighting among M was
considered to be the etiology; the fact that $mpaired mobility probably
reduced fighting may have resulted §n the Tower incidence in Gp A M.
Among the drug-treated F, it occurred 4n 3/15 4n Gp 3.

Commenting on neoplastic lesions, the investigators state: “The incidence
of blood vessel tumours in HD M was s1ightly higher than would be expected
from historical control data and, where tumours at different sites were

pooled, this incidence could be shown to be stat. sig. higher than that of

“the concurrent controls groups. In contrast, the incidence of lung tumors

in Gp 4 appeared to be reduced. However, this was not stat. sig. when the
data were adjusted for survival, Tne {nterpretation of the Yncreased
yield of blood vessel tumors in terms of oncogenicity of the compound
remaine uncertain. The total punber of tumors was small, only pne sex was
fnvols .u, and the dose level was sufficiently high to cause clear evidence
of toxicity. There 1s also 2 published report of reduced blood vessel
tumor incidence following retinoid administration in_the rat.” [Kamm,

J.J. J. Amer. Acad, Dermatol. 6: pp. 652-659, 1982.)
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[For skin lesion, see Willfams, L. & Elfas, M. Arch. Derm. 117:
611-619, 1981. Nature of skin fragility n patients receiving
retinolds for systemic effect.)

Plasma Conc'n of 'nchanged Drug & Main Metabolite (Ro 10-1670)
= (Report No, B-94'236 by Dr. U. Parsvicine)

ER was absorbed during the BO-wk study perfod to an Increasing amount with
increasing dose. Parent drug was rapidly hydrolyzed to 1ts main
metabc 11te (Ro 10-1670j, “rading to very low ER conc'n in plasma
(4-16ng/m1) and to considerably high Ro 10-1670 conc'n (12-12Ing/ml).
Conc'ns increased with {ncreasing dose, but not with 1ncreas1n¥ study

~ time. From this plasma conc'n monftoring, no hint was given o
accumulation of drug in the body. For plasma conc'n of ER & its
metabolfte, please seec Table & Figure in the appendix.

#3. The Influence of Tupical & Oral Retinotd Treatment on _Photocarcinogenes?s
T . JnHairTess Aibino Wizs TH.K. Hartmann & K. Te:Tm=~n In "Retinoids®, pp.

- A7-351, Springer-Var lag, 1981)

Three gps of 40 mice were irrad‘ated X dored crally (intubation) with
lacebo or ER @ 7.5 & 1.5mpk, 5x/wk x30 wks, and radiated 3x/wk x28 wks,
ginning 2 wks after commencement of dosing. ER did not enhance tumor

formation. Histologically, tumors were similar 1n a1 Trradiated gps.

MUTAGENICITY
#1. Ames Test

{
a) Using tester strains TA 1535 (base pair substitution), 1537 (frame

shift) & 1538 (frame spift), negative results were reported at conc'ns
of ER of 10 & 50ug/plate. S

b) Using test+r stradns TA 98 & 100 and E. colf WPZ uvr~, no

~ mutagenicity of ER was found in efther tE@ dbsence or presence of rat
1iver S-9 fraction at 10, 50, 500 & 4000ug/plate with S. typhimurium TA
S8 & E. coli P2 uvr=. Using strain TA 100, a weak byt ”1. (p Tess
than U.0T) mutagenic activity was observad without metabolic activation
(1.e., without $-9 rat liver fraction) at 1000, 2000 & 4000ug/plate.

[Done by S. Itoh mt al., NNRC (Roche, Ja an) Memo dated 3/26/81]

#2. Host-Medfated Assay: (Methodology of Legator & Maning) Fullinsdor?
al1bino mice (4 W +!4 F/dose gp) used as host animals; S. typhimurium
strafns TA 1530, 1532 & 1964 served as indicator organTsms. Suspensions
of ER in ~ape o1 were administered orally. At the same time, each animal

- received 2mg of 4 90-min. culture of the corrasponding bacterfag strain
injected into e peritoneal cavity. After 3 hrs, mice were sacrificed,
: . the bacteria retrieved and plated on minimal medium where only his® or
{ his* could grow. At dose levels of 250, 500 & 1000mpk: body wt, ER

£ _ ylelded negative results.,

T T
b
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N
Micronucleus Test: 3 M + 3 F Fullinsdorf l‘lceégp were administered ER
oraTly twice, at dose levels of 250, 500 or 1000mpk. Bone marrow Smears
i, om the femur of treated mice were stained and micronucled were counted
{n the erythrocytes (4000 RBCs/animal). Results were negative, The
average % of erythrocytes containing onc or more micronutlef was 0.054 +
0.02 in controls and 0.050, 0.054 & 0.950 (all with SE + 0.002) for 250,
500 & 1000mpk gps, respectively.

In vitro tests in bacteria with ER in combination with IV 1ight were

Tiegative (see Hummler & Shupbach, Retinoids in C.E. Orfanos et al. (ed)
pp. 49-59 Springer-Verlag, 1981).

Mutagenicity Evaluation of ER with Saccharomyces cereviseae p-7 Strain
{Kesearch Report No. B-104 544 dated '172578%

With ER at conc'ns ranging From 0,01-10ug/wl, no mutagenic activity was
reported. - T

Cytogenic Studies in Patients

a) Bounaneaux, Y: Influence of etretinate on sister chromatid exchange
(SCE) of human Tymphocytes

~he rate of SCE's in 6 control & 10 patients were comparable.

b) Happle R. & Niedworck, N. In Orfano's "Retinoids", pp. 61-65

Nine patients were treated with ER At daily doses of 0.5-1mg/kg for
4-21 wkss there were 9 controls. There was no effect on chromosomal
breakage; the frequency of aberrant metaphases varied from 0-4.3% in
the controls and 0.8-4.7% in the treated patients.

¢) Obe, G. & Tsambaos (Retinoids pp. 67-70)

Investigation of chromosomal aberratfon (SCE) §n human ‘ ymphocytes was
done n psorfatic patients under treatment with ER at 2t-75mg/dzy for
4-24 wks. The frequency of exchange-type aberrations was found to be
at the control level. In 8 patients, no elevation of the rate of SCE
was reportsd.

d) Juhl et al. Mutation Res. 5: 317-320, 1978

In this in vitro expt. with human fibroblast, there was a dose-related
{ncrease In SCE metaphsases when ER was added to the culture medium.
The response was similar to that of vitamin A acid (presumably all
trans retinoic acid).

F
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REPRSUCTION
« Genera) Raproduce gp 1, Re. . {“eg=cnt 1N {Canductes v
53 ’*ﬁ?lf_ T e S e vm— = = . - -~ e
Animals: Albino, spr rats (z-raipn ~- Specified) fpop Hef fman

8-

?rquggnt: 20 10-9323, isoended i g4y, “83 Suminigt.ag oy,

. €3 ar §,0 mglkg{éay Srally, by !ntubation. & “ardging t.. the
fa1lowing Schedule. Contraj TECeived i}

Roche Labs ipn Germany

=

383 G

Males: 35 males ,: £3c.: dose Yevel were fosed from 7p deys
Prior to mating and o tinued during the id-day mating peripg.

Fetales: 3).35 females/dose 1evey received the Grug from 14 -
days prior to mating, during the 14-day mit ing perfod, ang
treatment contfnued ipn Mated females up to 14 days p.c.

Procedure: Males were killed at the eng of the mating Period,

Treated ¢ pregnant femalas:

2) From each dose grOUR 1/2 of the females were Secrificed on
day 14 p.e, and various reproductive Parameters evaluated,

b) The remaining 1/2 females of each dose group wery allowed
to deliver. F) pups were evaluated at 23 days of aqe,

3 I PUPS were raised ang evaluated at 65 days of age. l

d)  Fy males ¢ females were mated. At the enc of the 14-day
mating period, the F1 males were killed ang evaiuateg,
The mated females were allowed to give birtn ang the *»
generation pups were avaluated at 23 diy: of age, Also,
the Fy mothers vere evaluated on day 23 Post-partum,

Note: Pups .f Fy and F, generation did not recefve
Ereatment with the drug,

Resuits:

1.02 2.5 mo/kg: All reproductive Parameters §4 the low and
mid-dose groups were Comparable to those in the controls,

3.0 maske: Rats tn the Migh dose froup were affecteli. Mating
Tndex {mean mat ing period/animal) {n P-gérierat fon females was

Prolonged (4.8 days in treated vs, 3.0 days {n controls),
There was decreased post-natal viability of the F1 pups.

R I EET VY
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# 2. Imdbcyotoxicity In the Rat: (Segment 11 Teratology)
Consucted by Reprotox, Minster, Germany

Animals - SPF albino rats from Héffmann-u Roche,

Yreatrent: Controls, 2 mg/kg, 4 mg/kg, 8 kg of Ro 10-i
per day, orally by 1ntu'.mtion'from 7th'to ".l'gt/:hgday of gggizﬁm.

Fetuses obtained by caesarian section on 21st day of pregnancy.

Result.: RATS:

) Ro 10-9359
Controls 2mg/kg 4 my/kg 8 mg/kq

No. pregnant

rats B 13 16 23
Total fetuses 148 s 1855 206
Live, fetuses 48 - 148 154 215

No, affected/No. examined
(% affected):

Externally visible 0/48 0/149 17158 12/216

el formations (%) {0.6%) (5.6%)

Skeletal

s} formetions 0/85 0/84 o100 17126

Skaletal

variations 10/85% 54/84 78/101 1017126
(11.8%) (66.3%) (77.2%) {80.212)

Visceral : '

malformations 0/63 3/65 0/54 46/90

No. of pregnant

rats used for .
rearing offspring 11 9 10 10
{birth to 23 days of age) : .

Dams: No effect on body weights or behavicur. _
Fetus: 2 mg/kg and 4 mg/kg group':

Q) 1hcmased incidence of skeletal variations (u.si and
77.2% compared to 11.8% in cortrols) y
(2) tncreased mortality rate in the offspring.

-‘- [T

- . -
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8 mg/kq_group:

(1) tncreased incidence of visceral malformatfon tn sddition
0 higher skeleta) variation, -

2} marked rise ip the stillbirth rate
over 50% mortality among offspring which were bom alive
but died post-natally,

(4) The teratogenic effects reportedly correspond i “vitamin
A type" effects on the fetus (presunab?y the types o
fetal anomalfes were similar), -

Yo

I

Teratogenic threst-~d dose in the rat 8ppears to be below 2 my/kg, p.c.

3. Modified Semgnt 11 Terago?ogz Studies {n Ra}_g

(Conducted by Roche Labs, Nutley, NJ.)

L .  Purpose: ER at doses of 2, 4 Bmpk/day was administerec oralyy

= Hn'Eu!!ﬁHon) from days 6-15 of gestation, At doses of 2 3 dmpk/day, no
treatment-rehted malicrmations were noted, although the Incidence of
skeletal variations wag increased, at 8mpk/day, vitamin-A type
m Iformation (exencepha!y. anophthalmia, eleft palate) were o served,

Groups: Vehicle controls, r- ,¢ doses of 1, 3, 6, 10, 15 3 25mn! fday.
+he dose was administered once orly on day 8 of gestatien,

Results:

- Doses 07 1, 3 3 6mpk/day were not teratogenic,

- "= Doses of 10, 15 & 25mpk/day producad treatrent-related increased
resorption & fet.] abnormality, as wall as reduced fetal wts, Thege
doses were both embryotoxfc (Increased resorp. rate & decreased
fetal wis) and ' eratogenic, -

Plasma conc'n of ER & fts metabolites was determined §n the rat durip
the 24-hr Post-dosing pertod fonowing oral admin, of 3 single dose og
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b.

. $ingle dose within 24

&, 10 cr 2%wpk

~
i gef%;t-un dey 8, or foilowir i+ dosing
wIth 9 1mok-day of EE. Tutre wt: 3 fzgaove

T

3. | mu:!_‘;;_.-

{dat! for 1 wks!) ssa-rg{ated
Inc. ir Soth the =8z unde -he 28~h~ 0lasmd conc'n Turv- (R} and in
WhE pasi plesma levels of » angd 1t primicy metabs1ites. It »ac al50
anted that within 24 are i2llowing aicher PiayiE & Lyl s e dacing_
tae Liz:ma cOron of KR and tic #Jor metabolite: were reduces i
i€sels DETW those expmer-: ie 7 nduie tarioagepssis

Single Dose :n Gestzivgn Days 6, 2 or &

rurgose:  Gestatdo s “»x B 4= gonsidernc

paric""wier the ra- 1% sus.entible ¢ -- .-

haoo vitamans 154 teratogenssis ¢ ¢
ciherwicc tiviogeats dose :20mpk: 7
gestatien ca.s @, 2, £, 5 or ever T.
produced FOY feta? aticems
£3: 25-31, 1981),

Previous.y (Study 4.7 8 sing's do
of gest. was teratogenfe. This =

hypothesis tha: tera
day & or 7, but wil!

2lasma conc'n of the drug or its metabo

hrs,

Animals: 10 pregnant F rats/group

EEON

svgn thzugh
Hty r2ie n rysg AL 14

sz of i: or Zmpk/day of ER o
tudy (b} wax done to test the
togenscity shouid not wvecyr
o0 day B; the latter wil] serve as pos. concroi.

EIR OB-TTRTE ga-es 2/28/84)

S By ue pirViaat e vqnic

M eggenss e, Tyntes

< LS ISP treawmect of an :

4 =irans retdngic s 4 on ’
STt ang r .

Ugi iraaimeni on day §

day 8

f27lowing treatment on

v, Dose‘ng[kgz Treated on_Geltqtgog Day
Vehicle Controls 0 0
] Ro 10-5359 ovea. 10 mccaaaca L 6
o " 25 6
D Vehicle Contro} (1] 7
Ro 10-9359 10 7
" 3s 7
] Vehicle Controyl 0 &
H Ro 10~9359 10 8
I " 25 8

Results:

- Téeatment of
produced an
response in

pregnant rat on gest. ¢
esbryotoxic (increased r
the litters of treated d

« Treatment with the same doses (10 or
7 was nefther embryotox{c

~ Plasma conc'n of ER given on gast, 4
levels below those expected to produ

nor teratogenic.

ay 8 with 10 ¢r 25mpk of ER
esorp. rete) and teratogenic
ams. This was expected.

25mk) administereﬂ,; on day § or

-

ay 6 or 7 should have fallen to
¢e a&n emdryotoxic response, _
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i B 2rtiai and
- A wrlatiorship between CLurrence of teratogenic potant{ :
%e:;a:tnf ER and Tts major metadeittes in maternal Flasme was
estahlished, -

§4, Reproduction (Embryoraxie and teratologic) Study in Mouse: Fsricrasc
T feprotex Min isr. Cermany.

-

£4 23 slbino, SPF mice obtained froo HoffaannLaRoche; sperm positives

vaginal plug - Day 1: dose - } Bg/kg orz11y =nd deily from 8th to _ Ty

10tk day of pregnancy; axpt. terminated -n Tﬂ?;a-' 19: fetuses observes
g205s51y] skclerons furtnsr evamined after alizarip staining.

Resuils:

{2) Decrease in the wean =sdy Felgh* gain of the dapms: -

(b) Mo druz related skeletal snomalies in the fetusas,
Comment: '

(s) Appax ly fetuses were not sectioned for anomalies of the viscera.
(b) Treatment period is shorter

(c) 7The study has not fullowed our guidelines fa- texatology.

3 Embryotoricity 1n the Mouse: (Segment IT Yeratolo )
=—Ly9toricity in the Mouse: (Seqme: 2

Conducted by Reprotox, Minster, Sermany,
Animals: SPF albino mice from Hoffngann-l.a Roche.

Treatment: Coutrols, 2 mg/kg, 4 mg/kg, and 8 mg/kg body weight of

» Orally by tntubation. Treatment adainistered from 7th
_day to 16th day of gestation, |

Used $ to 13 pregnant mice per growp for teratology, and 11 to 14
pPregnant mice per group for the rearing of the offs, ' experiment,

For teratology experfment fetuses were obtafned by cae
on 19th da- of gestation

Results: i

sar'an saction

(!’ 2 ma/kg dose had no effect on the fetus. N -
R ¢ £ and 8 mo/kg doses had pronounced embryotoxic and terp-

genic activity. Type of malformations corresponded to those’
hypervitaminosis A, '

y )
= (111) Embryotoxic threshold dose {n the mouse wrs cons idered to de
between 2 and 4 /kg, orally,
(tv) Plasms conceatrations: were the same with 4 mg/kg dose 1n the

Mouse as with 2 mg/kg’ 4n humans (therapeutic dose intended for
human: 4 x 26 mg cepsules/day), .

‘;-_
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35 Embryotoxicity in the Rabbits: {Segment 11 Teratology}

Animaiz: Stlver ravbits (FUifnsdorf Aniaal Fam) )

Treatment: OI 6.5, 1, 2 Pg!kgjdly. orally b:i {ntubation from 7tk
i 7 sy of pregnancy. :

Results -

(i) 0.% mg/kg and 1,0 mg/kg had no effect on reproductlvé paramif.ers.
(1) At 2 mg/kg the drug was teratog -nic (therapeutis dose in humenss

2 wg/ky;.

(141) Foﬁming a single dose plasma concentration yisided 5-20 times

: Yower blood valucs when compared with corresponding experiments
Tn humans. On calculation of tne base blood levels 1/5 to 1/20
of the dose intended for humans is thus teratogenic n the rabbit,
Thus, 1t secms the rabtbit as a spectes i{s more sensitive to
teratogenesis with this drug.

1
i.n.

£5. Perinatal and Posinatal Studies in the Rat (Segment 111):

Conducted by Reprotox, Minster, Germany,

Animals: SPF albino rats obtained from Hof fmann-L
n-La Roche, $§
positive day = Day 1. About 27 pregnant temale rats per groug?m

Experimental Desian: 0 2, 4, and 8 my/k

orally by !ntuBation. ireatnent f p

to 23rd day post partum, " Tron 1683 duy _“t el
Results:

(1) Dosage of 2 d ‘
thosge of mg/kg and 4 mg/kg had no effect on the dam or

(1) 8 mg/kg dose was fetotoxic ("a)1 the d {
! amage te t "
and n:. this dose level the treatment seemgd to h::ef::gs )
hibiting effect on weight gain and chance of survival,

e
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