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Drug: Accutane?® (13-cis-retinoic acid, isotretinoin, Ro 04-378)

Pharmacologic Category: Retinoid
. Indication: Severe recalcitrant nodular acne
Dosage Form/Route: Capsule/Oral

Summary: In May 1997 we discusseg with the Sponsor our increasing concern
regarding the seriousness of psychiatric adverse events being reported with
-Accutane use (see attached memorandum dated May 1997 which includes initial

..consult from Pharmacovigilence). . Spacial emphasis.was.placed-on:the.pattern.of
.the events-and the cases with positive de-chsllenge and/or re-challenge:t At .the -
time of the teleconference, most.of the.Sponsor participants did not agree that the

-reports-reflected aeffacts of Accutane; instead, they felt that the reports-refiected
underlying psychiatric disease in.the population-being treated. Nanetheless; the
Sponsor-agreed to investigate further and reply to our concerns in a tin..!": & .

- After 6 months, we again contacted the Sponsor, who reported that the data was
still under review. Because of the seriousness of the svents in question ard +ho
..possibility: of a true drug relatlonshlp based.on our- analvsus, W8 proceedc. .« .,

5 the Sponsor a: formal request for a labehng*change ‘and a Daar 'Doctor- letleu .h S .

"Ilteratma'and prellmmary analvses’ofnhesai;he:aata.wa had exammed.{MedWatr 3P

'_'a_smell;__aﬂs‘ldantlf' catmn ‘of: expert‘consultants for the: Sponsor"Tha Jariffa"'r'fésk S

regubmisSion1cibe fevioived here'wasisent In preparationfor a Fébraaryl meeting‘of:

N --tha Sponsor; three of their. consultants, and the Agency (HFD- 540 *Dr.%.emtraub s

e d R T - W

HFD—733 Dr. GoldmanIMedWatch DDMAC} The™ submussuon mcludes
followmg T ‘ ;';
: 2 ._11!:_;; "_g;_'irrlg:i_Jlum \ntae -and. hnghllghts f'the exparts .flndlngs'(Judi AR
£L 3 Mﬁ?PhD-pharmacoeplde %Douglas-ﬁgﬁbs : '
-DavudzBlékers MO ermatolo ;
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~aee i F) e MBdWﬂtCh reports up to November 1997
Rgrsgng . 4). A.\‘».Eatlant‘llne‘l iStings: suicides, suicide attempts;: depresslon pSV'-'-'hOS*S

“qﬁ_;" g r.r.5h r.‘kﬁm:om |latlo ‘Wordlng for:drugs curren@lv‘laheled with psthlatﬂc no
oy , g l;gla_tad-to suicide: .7 T A L“,'i' TR A%
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eth"gf'rtha mpo Stare _related‘t'ﬁccutana“‘and?whem'é'r%re ls’aipubluc‘health e e
x‘ﬂ*vﬁpmﬁem. The quesuon”c?f‘a"i’e"mergung problem is notat* ISSUB ‘because our request Co
At “ﬁ-for action-was not based on’ mcraasmg incidence reports. Rather, it was based on
. the-seriousness of accumulating reports and on the pattern of robust positive de-
challange and re—challenge‘cases. The value of positive dechallenge and rechallenge
cases in establishing product-event associations is waell-documented (Temple RdJ,

. Jones JK, Crout JR NEJM 1979; 300:1046).

A comparison of “expected” svents to “observed” events is informative if the
number of “observed” events.is higher than expected. The "observed” events-are
the number of teports to 'the manufacturer and/or MaedWatch. Thus, conclusions
based on a comparison- of;expected numbers of suicides/attampts to the observed
~.number requires an-assumptton that-the “observed” number, even if adjusted,
i Mapproxxmatas.the;actual;number.?..Accutane ‘has been.on.the market.sinces1982. 1t~ - =
33 s well estabhshed.lhatesp?ntaneous adverse avent raporting decreases over. time :
-~ after approval (see The ‘Chmcal Impact of AE Reporting, FDAIMedWatch Oct

1996) . Sl

The submtssmn by Dr. Jacobs {psychiatrist) stated that the ovarall rate of smclde in
-tha US is uncha ed suncsﬂ 972. :-The. Sponsor s December 8 aubrmsswn stated

> that-the rate.of: sutcade.forr [
?*1.9.9.2. the date. qublicatlo fnha.referenced paper (Hodgman CH chAnamev
'..ER r>I-Ios',': Pract- - ﬂ" 7¢T75 Mhm*pubhcatmn was presented to suppon the 1dea

_rts aeﬂact'baselme psvchuammdlseasaﬁn

: cne) As noted ahove“A’éc
‘ ef

' he.Sponsor states that..sm
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In addition to concluding that there is no public health prohlem, Dr. Jonés ~
concluded that the current labeling addresses “depression and symptomis-of~ . .= - - -
- - psychosis®. The.labeling addresses depression, which is a mood dlsorder. Psvchosns. o e
il a'thought disorder'whichinterferes with the perception of reality.~ An*addition 6 7% o
< - ~tha:wording regardmg"deprassuon,‘the current labeling states: “The followmg CNS+ anm
‘Teactions have been reported and may bear no relationship to therapy - sa:zuresﬁ-w " A

. i<esamotional instability, dizziness, nervousness, drowsiness, malaise; ~w=akness A
S Insomma, lethargy and paresthesuas Thus, it would appear that psychosua is” I
(s unlabeled AR

Psychosis should be a labeled adverse event for Accutane. In addition to the cases’

reported via MedWatch, the Sponsor submitted in the briefing doctuments a case

report describing clear pasitive de-challenge and re-challenge for Accutane

associated psychosis. In this reviewer's opinion, this is the type of case which,

even in isnlation, would strongly suggest causality, as discussed above. In fact,
._ the Sponsor states in the submission that this case implicates a caysal relationship

between Accutane and psychosis.

Review of the Psychiatric Information

Dr. Jacobs, an expert on suicide, reported his principal findings as follows:

. “Depressian, suicide, and sujcide attempts as reported are much ess than
occur in general population; far less than in high risk population (acne
patients)”
. “Rechallenge data in MedWatch reports are clinically insufficient to support a
diagnosis of deprassion”
. “The clinical phenomena of the suicides are consistent with those in the
suicide Iltarature no evidence af Accutane sffect”
. “There is o biachemical basis for isotretinoin to be associated with
. depression, suicide, or suicide attempts”,
" - He then concluded that *Accutane use is nat associated with deprassion or-suicide” ww
and that “to suggest that there:is an association could lead to the erroneous hohef AN G
.. that discontinuing Accutane,therapy will traat coincident depressmn TR mere o - edind
- The problem inherent.i n basing conclusions on “cbserved” vs. axpacted 'ratas has i 5,.1.:'

been discussed in the prewous Sac’tlon. Dr. Jacobs statament regardmg *‘ 3

Sy s
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in the second (insufficient clinical detail). in addition; thé ymajority ‘of the caSes wrth -
sufficient detail submitted for my review as 15iday;reports;since 1996, asiwellas = f.- - v-.
the published cases, clearly indicate .spontaﬁiaq_gﬁﬁ‘e’é‘o'{f_e’f'\_(fﬁithih :a'tew:days of (iRt s b

discontinuing Accutane.: It is unclear =wH§?qf§diﬁohiFih&£p¥:is ‘considered @4 i TR T
prerequisite for the diagnasis of a‘drup-indiiGed MoodrdiSorder thatiresolvestas o im. wghs- e

described. Dr. Jacobs" point abc_:ut_the'pgséiQI;eE'iqé'ﬁﬁi_q;ﬁr_i_cy'of Accutane « i+ ek
discontinuation is well taken and should ‘be prominently’captured in-the revised - T G
labeling. - T, T i

L wat ‘-_-,:'- :.5';1-;:1?; : R A e 1
Of the seven published reports included h‘y‘théiSb;b@éﬂiﬁf%‘é*DébﬂﬁM? WM e ~""-i,@i

submission which discussed retinoid associated psychiatricidisease; all docimeiited. - sic HEE

one or mote of the prablems we have targeted.“'f’FBr example, Duke (1993) notes 2 N ~Fer™
cases assessed as evidence of “severe psychiatric and psychological reactions 1o -
isotretinoin...recently groups of cases have appeared, suggesting that these side
effacts may nat be the rarity they were initially considered to he...”. The Canadiar:
Journal of Psychiatry report by Byrne and Knatko {1995) describe 3 cases
characterized by depression, anergia, headache, imritability and agitation; two were
actively suicidal. None had a family history or pravious psychiatric history. They
state that “there may well be a specific syndrome which-develops in some young
people who are taking isotretinoin, and that the effect of this psychological change
may be potentially life-threatening.” (Dr. Byrne has a paper in press, /rish J Psyun
Med, describing 5 cases, 3 of which were suicidal:-Two persisted after
discontinuation; these resolved in 10-14 months with treatment. Personal
communication). Scheinman, Peck, Rubinow, DiGlovanna, et al (1990) concluded
that “depression is a rare side effect of isotretinoin...most likely represents an
idiosyncratic side effsct of isotretinain rather than a predictable effect in u suuss
patients predisposed to develop major depression.”

The Sponsor’s submitted material states that “An evaluation of 526 cases ol

depression received by Roche Drug saféty in association with ROACCUTAN® rntijr :
not exclude a gaysal (emphasis added) relationship in single, predisposc.. | o LA
Dr. Jacobs statement regarding the lack of @ hiochemical basis for an association wus-winsiél;
will be discussed in the next section, since:it-was’actioed by the third consultcr iz xtises
Dr. Bickers. ST g LA G R e R

o F e o0 IR

Review of Dermatologic Information S ‘ d

Dr:‘__BEE:._I'&érs, a dermatologist, began his rcvig&;??g@d@s&iii;t_hg:e_ﬁ‘efct‘igﬁéi‘i; )
' isotretinoin in the treatment-of acne. Dr.-Bickers alsanoted 'reg’ arts indicatingsthats
e~ W ey T TR v Y.t} .:-s"ltl".llr“- e Bl k. Tyt Rl
- isotretinoin is helpful in reducing the psy_(_:_hg_lgggcal_gmpgg.of;,sgVQf@J‘?Fﬁ!ﬁ!}rn ¥
" nodular aéne. Thése were not found in the supporting documentation;:but-the*
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December 8 submission by the Sponsor included a paper by Rubinow et al (J'Arri

Acad Derm 1987; 17:25) which: .evaluated the psvchlatnc morbidity.and mood - - .
characteristics of 72 patients thh“cyst‘l'c acne ‘before and-after treatment: "With.”

isotretinoin. This: papeﬂshowed«aﬁtatlstlcallyﬁlggmcant decrease in’ anmety“(no"" e

- placebo or active’ contml}:rSubsetmnal\‘fses'suggested improvement lnfdapfesslon

scores for patients wrth‘predommantly'!;'lflal Iesmns {n=1%), but there was no~ - -r=—- - - -
correction for multiple comparisons Fasipointed oirt. by the authors."In any eyent,&. - s
the subject of concern is- ngrsntu“énonal-daprassmn. but severe psychlatnc "disBase. = riv At
In fact; the above | paper showedmo‘texcass\'psychmtnc ‘marbidity in this® poﬁﬁlaﬁ'&nﬁg ﬂ"-é"m
on diagnostic interviews:in compansan -with-“normative prevalence i gures" R
Rather, the authors state that‘thev*have ‘demonstrated “evidence of moderate"‘ vk vmvs e o
psychological distress in patients with cystic acne” .

The unique efficacy of Accutane for severe nodular acne is nat in question, and this
information will not be further reviewed here.

Safety was addressed by noting that Accutane has a similar side effect profile to

Vitamin A. Dr. Bickers listed six effects of vitamin A excess shared by Accutane,

such as hepatotoxicity, pseudotumor cerebri, muscle and hone pain, xerosis, etc,

then stated “no evidence of associated depression”. The publication by R. Restak (/-
Nervous Mental Disorders 155:72-75, 1972) was not addressed. This publication

describes, in detail, the development of a severe toxic psychotic reaction.in-an-~18:~

year old patient with no antecedent psychiatric illness. The patient then went on-to- -

develop pseudotumor. Resolution of both entities occurred upon discontinuation of -

vitamin A. The author states that the case establishes *vitamin A as an exogenous

agent capable of closely imitating primary psychiatric disease”, smphasizing-the = .: oo
continuum from a severe depressive iliness without evidence of pseudotumor to the -~ -~ < -
development of concomitant pseudotumor, a well established manifestation of '
hypenntammoms A.

Dr. Bickers then addressed the issue raised by Dr. Jacobs and by the &pai sor.. _
regarding the lack of a biologically plausible mechanism to explain an assnudt:on :

between retinoid use and psychiatric disease. He statas that there is “na- ewdance&w T
that the pharmacologic effects of ret:nonds influence serotoninergic or dop..nmmelgsc.m e uii s
pathways in human brain. . S ! ' :

‘. J!' v ,ﬂtﬂ“‘ n
At the time of the submission, the fol!owmg referances were available vua medlcali’-
on-line services:

1) Chrnmosomal locatmns and modes of action of genas of E.}‘le -

-—-—ﬁ—-l--—-—-.—_.._.

= e
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2) Congemtal annmalles in. relatwes of schizophrenic probands may

T .. .indicate:a retinoid. pathology. 'Goodman AR: Sch:zophr Res 19:463- -

T e e 70, A998 SRSt T R
WEE e EE e i B SRR et t*-&“ﬁ‘_,"tw«....-:' R S STy :

e B ma-mﬂ)— w-lnductuon‘of adenylate,cvclaseg_s,ensltwe dopamme 02~receptors WY fmrqis s =m0
a0 A -a:retinoic ecid Inducedtdlffel‘entlated human neuroblastoma SHSY-5Y

kg 4 G -cells“Fg;_onqui-’SM%:SwﬁS?ﬂ 8£87 1893, 1994) T

el e T 1 AT S e b

Jp o w)#'--4)='- -Eﬁactsfofsrutlnmc-acldq:n ’NBSB‘human neuroblastom‘a’c”élls and fetal'-"* e
e s & 4 Rt rat mid: bralrﬁleurons'?‘Mena!MA’?a't'f'al*J Neu.-alnrféﬁsa 8529731 994-"
Gt o~ (This paper demonstratmm eﬂects ‘'of HA on catéchélamine = s

neurons despite its probable p posmve trophic effect on the.
diffarentiation of |mmature cells to cholinergic neurons.)

Subsequent to the submission, a paper was published by Pierre Chamban's group -
. (Science 1998;279:863) demonstrating in adult murine brain that retinoid receptors
@ are involved in the regulation of brain functions. These authars also suggest that
retinoic acid signaling defects may contribute to pathologies such as Parkinson's
disease and schizophrenia.

While nane of thase papers in isolation establishes the role of retinoic acid in the
regulation of adult human brain function, they appear 1o be ﬂmnglx_s.uggmmg of a
‘biologically plausible mechanism..Given ‘the ‘well-established correlation betieen
findings of this nature in murine.and human brain (Dr. Stephen Goldman:personal
communication), the Science paper, in particular, clearly supports involvement of
retinoic acid in dopaminergic signaling.

Dr. Bickers concluded: “in my opinion, isotretinoin can prevent or dlmlnlsh the
severity of depress:on. psychosis, suxclda and SUIcldB attempts.”

_ wThe pyschlatrlc adverse events descnbed.:&ghe.submrtted Ima llsnngs*and '* v *rzﬁw.ﬂﬁ"ﬁ
e 5ummangs are, consmangﬁ:\wnh'ﬂ\ atq ava,recewed vra‘MedWatch.sanous, e
e -eventarepnrts {see: prnwous*threa gme . emoranda and’ Phannac'kﬁ"gll °°“‘“_
cunsult appended) Many of. 'raports,:-as.‘wall ‘as the publlshed ca -
descnba :mtabulaty or.uncontolled.anger:rheadache, fatlgua and aovero essnon,
_ -snme with suicidal ideation; or,ac‘ﬁgl'i“"FA"f?v\rcase ‘reports also’ ﬂUfB hallu ﬂlﬁﬂs‘%‘m TR
s GO (ylg;.ual where spemf‘ad!for oth' sYmptoin :o@sychosas '{7' :
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The rapid resolution noted in many of the reported dechalienge cases suggests Last
an educational message to practitioners and their patients may prevent significant
morbidity, and hopefully, mortality.

Other CNS adverse events noted-in:the-15-day reparts | have reviewed include

. sudden sensorineural hearing loss with positive dechallenge (unlabeled}, stroke/CVA

-+ .«<{including reports in young males abviously not confounded by oral contraceptives;
- unlabeled), convulsions {labeled), and pseudotumor cerebri (labeled). Given all the
.- pieces of evidence available, it Is difficult for me to avoid the conclusion that -
- . Accutane can adversely affect the adult human brain in clinically significant ways

and that Accutane use is associated with severe psychiatric disease in sonic
patients.

The raported effacts on the CNS are not surprising given the the profound effects
of the drug on the intagument, and the comman origin of the brain and skin from
the neural crest. The emerging science linking retinoid receptor biology with
dopaminergic regulation may ultimately inform an understanding of the neural
pathways aitered by exogenous retinoid administration and provide support for
causality. The validity of such a conclusion would be greatly enhanced by more
detailed reporting of psychiatric adverse events in patients taking Accutane,

Copy of Pharmacovigilance memerandum follows:




