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INHIBITION OF REM SLEEP BY FLUOXETINE,
A SPECIFIC INHIBITOR OF SEROTONIN
UPTAKE"

L H Staten. G. T. Jowes and R. A. Mooas
The Lilly Research Laboratoner. Eli Lilly arnd Company. indanapoin. Indmna 446206 USA

[Acerpred } Ocroher 1977)

Summary—Fluowetine, a specific inhibutor of serotonin uptake suppressed REAM weep i cats The
omel of acion was prompt and wih doses of 2Imgig ipol ike effec Lated & full 24 he. After
2 wr ) weeki of daily douing. the amount of REM slecp began (o increase again. A small dose of
Auoaenne added 'to 2 small dose of L-S-hydrouy-irypiophan caused 3 mpnificant decrease in REM
tleep whereas either treatment alone did nol. Adminitered 10 orrrvas owsle Cats fogustine did not
antagonue EEG desynchronization induced by the muscarinic cimulant arecoline. indicating the lack
of a direer antichalinergic effect. These experiments indicate that REM tleep i duppressed when SHT
uecumulates af synapses as 3 consequence of Auoactine administration. These dats and 8 wmilar sup-
preision of REM tleep that occurs when norepancphnne accumulares suggest thal both NE and SHT
can whibit the cholinergic system that seems crutial for REM sleep Noa-BEM ikep was unually
increased n cate In rats REM slecp waa suppressed by fluoxeune but SWS did not iscrease.

Impaiwrment of scrolonergic mechanmms profoundly
alters sicep patterns. lnsomnia follows trestment with
serotonin-depleting agenis o destruction of sero-
lonin-cantaimng neurones in the median raphe (Jou-
vet, 1972). Depletion of moncamines by reserpine
resulis in loss of slow wave sleep and bursts of ponto-
geniculo-orbital (PGO) spikes (Brooks and Gershon,
1977}, The decrease in brain levels of serotanin (S-HT)
that follows adminisiration ol p<hlorophenylalanine
conncides with a decrease in slow-wave sheep (SWSL
Adminisiration of the serofonin precursor, S-hydroxy-
tryptophun (3-HTPL reinstates sicep that lasts only
for the few hours dunng which 5HT levels are res-
tored. Early in the recovery from nsomnia induoced
by p-chlorophenylalamne. cats display showers of
PGO spikes (Jaliré, Ruch-Monachon and Haefely,
19741 These spikes also sppeared m cats treated wath

_ .+ monoamine-depleting benzoquinolizine, RO-1284.
Admimsienng 5-HTP to these cats decreases the
number of spikes. indicating suppression by a sero-
tunergic mechanism.

The consequences of decreased levels of SHT are
clear and reproducible, bul atiempis lo examine the
effect of increased availability of 3-HT have been frus-
trated by lack of specific agents. The effects of tryplo-
phan are modest (Hartmann 1977 Though 5-HTP
at high doses may increase sheep. the effects cannot
be ascribed 10 increased aciivity of serofonin neurons
since decarbarylation of 5-HTP can occur in other
neurons a3 well Mooocamine . oxidase mbubsiors
which decrease SWS and paradoxical slesp (REM)

* A preliminary report of thess data was proscaied &t
the Speing meeting of the FASER (Fedn Proc. Frln Am
Socs vxp Biol 33: 364 1974)

Key words: REM slecp, serotonin, Buocsetine. choliner-
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clevate levels of catecholamines as well a3 5-HT. Tri-
cyclic antidepressanis reduce REM slecp and usually
ncrease SWS (Ritvo. Ornie, LaFranchi and Walter,
1967) but these drugs gencrally inhibit re-uptake of
both carecholamines and 5-HT. Although chlorimi-
pramine itsell selectively inhibits $-HT uptake, its
methylated metabolite inhibits norepinephrine (NE)
uptake. Changes mn skeep pattern afler administration
ol this drug then become & consequence of an unde-
termined and mixed influence on both SHT and NE
Fluoxetine, ([di-N-methyl-J-phenyl-3-{ 22 xrifluoro-
p-tolylloxy] propylamine hydrochloridel and des-
methyl Ruoxctine are speafic mbubitors of serotomin
uptake that do not affe catecholamine uptake in rivo
{Wonrg. Horng. Bymasier. Hauser and Molloy, 19741
In the present study fAuosetine was used 1o enhance
scrotonergic nerve funclion and was found to sup-
press REM and usually increase light or slow wave
sieep
METHODS

Skeep patierns were determined in malke cats and
rats carrying inplanted elecirodes. The animalk were
in sound-att=nuated enclosures. One-minute segments
of EEG were gadcd by the usual criteniz (Slater,
Jones and Moore, 1976) as awake, drowsy, light, lght-
to-deep slow-wave [SWSIL desp slow-wave (SW5S4)
and REM sle=p in cats Sleep palterns for cach ot
wsually were reproduchie from day to day over 2
period of a fow weeks. The cats differed in age. lime
in the laboratory, temperament and, not surprisingly.
in diwribution of sleep stages. In rats light sleep and
both stages of slow-wave skeep were combined as
SWS. Drugs were admirustered ocally.

Cervenu 3ole cats were prepared under ether anaes-
thesia. After making a coronal slot posterior 10 the
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bony tentorium and opening the dura the brain stem
was divided at the level of the junction of the infer-
tor and superior colliculi with a modified nickel spa-
wila inseried w1 a 467 or 50° angle Stainless-steel
2 = 36 screws that reached. but did not penetrate,
the dura served ds surface leads. Bipolar insulated
stamless-siee] wire clectrodes were placed in the
Lateral geniculate nucleus of the thalamus under sier-
eotixic cuntrol. The ether anacsthesia was stopped
at beast | hr before the experiment ‘was begun. A dose
of 0.1 mp kg of atropine methiodide was injected 1o
block peripheral cholinergic receplors

When the pattern of slow-wave activity with inter-
mittent “sleep spindles™ was well csiablished. S pgikg
ol arecoline HCL (1v,] was injecied. At 10-mun inter-
vals the dose way increased or decreased to determine
how much arecoline was needed for induction of a
desynchronized EEG. This threshold dose was deter-
mined ggain aficr intravenous inpection of Auvoxctine

RESLLTS

Cuts—slecp petreri: S-dav irial

Three cais received fluoxetine on § consecutive
days thut were preceded or separated by days on
which water was adminisiered (Fig 1L Since fluoze-
tine has a long duration of action (Park and Hicks,
19741 EEG's were recorded for 225 hr. Each day the
cats received drug or placebo at 8:45am. Recording
began at 9:00am; and continued enul 7:30am. the
next day, when the cats were exercised and observed
oulside the recording enclosure,

During the first 5-day course the three doses |, 25
and Smpkg all caused significent suppression of
REM slecp: the two higher doses causing almost
complete suppression (Fig 1L Whilk receiving
25 mg ke of Auoxetine for 5 days, o=t 82 had § min
of REM slecp on one day, 4 min on two days and
none on the Iwo remainmg days During the period
when cat 75 received S mekg the peroonlage of time
in REM sleep fell from [1.88 + 088 o QI8 = 032
Burh light sleep and SWS3 mcreased m this car. while
theawake periods remained vinueally enchaneed. This
vzt had less than 1%, of SWSS during both control
and drug treatment. Maost of the lost REM sleep time
for the cas receiving | or 25meks (282 and 84)
appeared us light sleep. While recoiving only water.
these two cais had 5.7 and 973", lovek of SWS
during the first 24 hr of each day and 2 towl of L13
and 4.22 for the 23.5hr, Diring the first 3 days of
fiuoretine treatment, SWS4 varied bot was nol
detected in either cat at any time during the fourth
and ffth day of drug treatment. Later m the week
SWS3 ako decreased. The low kevel of REM slesp
continued alter cessation of drug admmnstraton
teturming (o pear control level i 9 days. Since the
sacond 3 Jdays of Auozetine treatment was then begun,
i was nol known whetber rebound would have
saurred. In these and in subsequent experiments
Luericy 1o SWS3 and REM sleep vaned enormously

EFFECT OF FLUGXETINE ON A
CONSECUTIVE DAYS IN EE.:"TSELEEF

™

5
(25
Wel
435
e
n=
L= 3

F

MINUTES/22 S HOURS
3 I I A

Fig. 1. Eficer of fooxetme on REM and light sleep in cats;
EEG’s were recordsd for 225 br each day. After a control
peniod the cais recsived fluosctine cach morning for 5 days
{cross-hatched imtervall The clear areas indicate the days
on which water was administered. Esch bar equals ooe
day. After the first drug period. there were 2 days of rest
during which no recording was done. Slow-wave sieep and
awake did not change The dark line indicates munutes
of Tight sheep and the thinner line. REM slecp. As indicaled,
cais 75 and ¥2 had days during the firw drug period wilh
oo REM shesp at all

between the cats durmg the control period. For any
single cal lziency to SW3J was usually about the
same during control and drug periods, but the REM
latency increased.

The second course of Buoxetine depressed REM
sieep bess than the first (Fig 1) Cat 84 had moce
REM slecp while recsiving 25 mg/kg than it bad the
previous week on | mg/kg In contrast, cat 82 during
the first drug trial had almost no REM skeep on
25mgkg of Auvozetme. The level of light slesp
remained high but did not seem 1o change with
changes in drug administration.

On the firs: day of the third week of drug treatment
cal 75 lost i plug. Skep patterns did not changs
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Fleazenne midnnion of REM slecp

dunng this week in the other two cats {82 and £4)

which were receiving 0.3 mg/kg of fluozetine

Long-terms trigl. Additionz] esperiments were per-
formed during which doses of flucactine were admin-
istered on a daily basis but EEG's recorded on only
2 days each week This procedure was used 1o exam-
ine the effects of leng-term admunistration of Auoxe-
tine since several weeks of daily recording often
loosened the plug on a cut’s head. Cat 75 for
exumple, was lost to further recording on the h
day of the preceding study. In addition, allowing the
«3is 1o remain i their home cages enabled betier
observaton of their appearance and behaviour 1o be
made.

After the cats had been receiving drug treatment
for a few days. it was noticed that their pupils were
dilsted. but will responsive 10 light The degree of
mydriasis seermed to be dose-related. By the fourth
day of drug treatmeni the cals receiving the larger
dosss, which had been [nendly for years began 1o

rowl and hiss. They became distinctly unfrendly, but

with careflul handling ji was possible to adminmter
the drug in the usunl way. The cats seemed to see
clearly and did not seem 1o be hallucimanng They
became less writable toward the end of the second
week of drug asdministration. After cessanon of the
drug treaiment, the cals returned 1o ther usual
Iriendly behaviour in & week or two; these on the
higher doses recovening more slowly. The severnty of
the behavioural change was dose-related bemg more
severe and hsting longer in the cals recsiving the
highest dose. The cuts treated with 05 mg/kg orally
¢ach day showed only modest irmilability, whach de-
creased and vimually dsappeared even whilke they
were silll receiving the drug Duming the first trial after
3 conirol sessions cats received fluoactine (0.5, | or
13imgkgl on 8 consecutive days. Sleep patierns were
recordsd on day |. 6. § and 10 As shown in Figure
2 a statpstically significant (2-way analyss of var-
ance] decrease occurred in REM skeep. Decp siecp
ISWS4) also decreused but because of the vanabality
and very low levels in some cals this changs was
not significant at all duse kevels nor was the change
tn SWSY, Light skecp time did increase. but the toal
sleep nme swyed about the same.

In another esperiment, drug administration con-
unucd for 19 or 31 days with 6 or 10 recordmg days
durmng drug trestment and 4 or § recording days dur-
ing the recovery phase. The changes in the EEG are
illustrated praphically in Figure 3. Each point is the
mean of the perceniage of time that two cats receing
a given wose of fluoxetine spent in the various pheses
of sicep on one day of recording. Again, the decreass
in REM slecp and the increase in light sleep can be
seen In the cats wreated with 2.5 mp/kg thas effect per-
sistad without much change for 6 recording sessions,
which covered 15 days of treatment. The guestion was
rarsed &3 (0 how a3 serofomin receplor antagonust
mught affect the aliered pattern of slecp. Two cams
on the high dose [25mgkg) received | mp/kg of

wr TR W

s

‘ ‘ a | §
Fig. 1 Efficcr of Auoxetine on veep patiern Cals recoived
fuosetine oo % consecutive dayy Sleep palterms were
recorded three times before drog adminmiration and on
day |, & and 8 of drug treasment. Each bar graph rep-
resents the mean of results for I cats. The number ul the
top indicaics dose 10 mgkg (pol Column C it the mean
for ) control dayy Columns labelled 1. & or B are from
recordings of the corresponading day of drug treatment. The
siages from the lop down are REM. skeep, SWSL SWS),
light, drowsy and awake The lengih of cach segment indi-
cates the portion of (ime spent in that stage of deep. Towal
slesp time. indicated by the solid scgments and the sep-
menis above if, did not change in any conmmenl way:
REM sleep (the top clear arca) and SWS2, (the next lighily
sippled ares) decreased. The Povalues benide the bar graph
indicate that the changes in REM sicep were significant

P <001 by analyns of warancs) bur that changes in
SWS4 occurning after | mpiz were noL

methysergide on the |5th day. Both became agilated;
they slept much less than before and REM slesp was
completely absent. The day after this trial each of
the cats appeared ill and all drugs were stopped
These two cats recoverad slowly: return to the pre-
drug pattern of slecp and behaviour ook about two
weeks It was quite clear that methysergide, an agent
known to block the efiecis of &HT on peripheral tis-
sue receptors, did not restore 3 sle=p patlern resem-
bling the control

The cats receiving 0.5 or | O0mg/kg of Auoxetine
continued for a total of 31 days Suppression of REM
skeep had decreased by the fourth week of recording
and light slecp remained high. When the drug treat.
menl wias siopped in these cats, recovery occurred
over a shorier period of time than with the larger
dose. The amount of REM sleep did not increase over
baseline. This absence of a REM-r=bound may be 2
consequence of the long hall-like of fluoxetine and its
biologically active membolite. desmethylfluoxetine
(Parli er al, 1974}
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1 median duration of 57 min occurred after control
i € T medication. and 15 periods with median duration of
- [ 6 min. after Aucxetine. Counting the number of PGO
L spikes, occurning during REM sleep periods that
- exceeded 3 min, did not reveal any obvious difference
14 in density. Fluoxetine decreased the number of REM
14 periods but did not affect the duration or the PGO
:: density during REM sleep. The PGO spikes occurring
sl im } cats dering 3 min were counted, beginning |
: mun afier the onset of REM sleep periods of sufficient
TREATMENT 0.5 mp/g kngth. Afier control treatment, 1259 + 6.37 (SE)

114 s mn spikes occurred in 20 periods of REM sleep and, afier

HEs
-
1=

-

1

n

Fig ) Each venical st of poinn indicaies the mesn per-
centage of sleep stage on one day; EEG's were recorded
e cach week b drog was admminercd cvery day;
M| mdscates the admemnistration of | mphg (po) of
methysergide which blocked SWS and REM sieep

In 2 $-hr experiment. ¥ cals recoived waler ooe day
and | mg'kg of Auoxetine on the next day. The per-
cenlage of SWS increased from 330 + 185 (SE) 10
2932 + 467, a differcnce significamt a2t P < Q0L
Among the 9 cats, 69 penods of REM slesp with a

| mg/fg of Aucuetine, 13144 + 4 55, during 9 periods.

Co-adminiziration of fuoxetine and 5-HTP. One
group of & cats previously used in these and other
sheep expeniments reczived & placcho oral dose of
water at §30am on Tuesday and Wednesday on
_each of 3 weeks that were separated by | week with-
out treatment. On Thursdays and Fridays, 2 cas
received Mucxetine, 2 receaved SSHTP and 2 received
both medmations according 10 a Ccroms-over design
Recording sessions lasted S hr. On the first drug day,
10mg/kg of 5-HTP was administered cither alone or
in combmation with fuoxetine to 4 cais. All these
cats vomiied and the sleep data (rom that day were
not included It was then found that doses of
15mgkg or 5.0 mg/kg of S-HTP caused vomiting but
| mg/kg did not. For the remaining 5 treatment days,
the dose of S-HTP was 0.5 mg/kg omlly. The dose
of fuoxetine was 0.5 mg/kg onlly,

An analyss of vanance revealed significant differ-
ences only in the amount of REM sleep (Table 11
The decreased REM sleep in cats treated with fluoxe-
tine alone was not significant at the 95%; level (Dun-
can Multiple Range Testk However, the cais that
received both Bucsetine and 5-HTP had significantly

- less REM skecp than controls or cats treated with

5-HTP alone This joint action suggesits thal the
change m REM slesp was indeed a consequence of
increased 5-HT al serotonergic synapses

Cercecu isole.  Eleciroencephalograms  recorded
from surface leads in normal cats vary in paitern
For several bours afier ransection of the brain stem
at the ponio-mcsencephalic junction. a single charac-
terstic record predominates. The basic form conmists

Tabie |. Efect of Shydronytryptophan and Butzctne on the siecp of s

= AWK SWS REM
Control 1B WO +678 362+ 640 (470 4+ 55
S-HTP 6 282 +428  3M5+510 1520 £+ 521
Fluotetine & 1541 £ 14985 229+ 1536  L74 + SO8°
S-HTP + Flusxetine 6 M09+ 1010 4424+ 1251 S0+ 319"

*All & cats received waler by pavage on I comsecutive days The mext 2 daye
they recoved SHTP 0.3 mpky, fucactine LS mg/kg or botk SHTP and Aucactine
in random order. A weck without treatment scparated each wrial

*In preparing the resulis for analysis. 4 mean was computed for control days and
treatment days for each cal cach weck. Thos the data wn the table are the means
of the J-day means which were computed. The lelter superscripts (ab) indicate the
resulis of @ Duncan Multiple Range Test at 005 lewel of probability. Values with
the ame letier are 8ot different from each
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Fluouetine mhibetsce of REM sie—p T

of 4-6 Hz wawves interrupted penodically by spindles
of 10-12 Hz sctivity of higher voltage When decere-
brate cais are kept alive for several days or weeks
other wave forms will emerge (JouveL 19721 During
the first lew hours. however, the patiern of slow ac-
tivity interrupted by sleep spindles usually continues
without change. Afler intravenous injection of mus-
curinic chalinergic sumulints such as phyostigmine
or arecoline. the EEG chunges 1o one of low voltage
high frequency. The threshald dose lor desynchroni-
ranion by arecoline of the EEG in the cerreay isold
cul vares botween 2550 g kg Doses of atropine as
small o5 O mgekg (v ), will cause a substantial n-
crease i this dose und may block the effect entirely
(Rathbun and Slater, 19631 The response i therefore.
a sersitive test for central amicholinergic acuviy of
the muscarmic type

Thres of 4 cars, in which the brain was divided
it the ponio-mocncephalic junction. showed well-
dehined clow wave acuvity with inlermittent spundling
in the surface EEG. In these ) cais doses of arecoline
of 10 or 20 ggkg (1v) converted the synchromzed
EEG to a desynchronized paticrn. When these cals
were freafed with | and then Imghg of Auoxetine.
(i.v) the threshold dose of arecoline did not change

Rin=Sleep Faitern

Four rats reccived various doses of fluoxetine dur-
tng @ series of range finding experiments. On the first
two conssculive days they received water and on the
next twa, enher water, or 2.5, 5 or 10 mg'kg of Auose-
nne: EEG's were recorded for 7.5 hr. The consistent
observation from these trials was a decreased amount
of REM sleep in ra1s Ireated with 5 or 10mg/hg of
flucactine (Table 2. Although one of the 2 rats
treated with |0 mg Lg was awake lor most of the first

Table 2 Effect of Aucaenne on sleep panern of rats

Doss Percentage of sleep state (7.5 hr)
imzkg ] AWK 5W35 REM
by 3 458 456 .Y
o 47.7 441 1467
i 3 416 EEY 44
25 - - 209 a0
0 2 464 413 1
25 451 3 106
i] 4 422 449 10%
3 470 480 it
o 2= 2t 99 4g] 1.7
5 453 483 63"
0 2 486 414 &0
10 47E M8 1.5

* Over a period of 1 monthi, 4 raty recerved vanous
doses of Auoteline oo 1 comsecutive dava that followed
2 days on which they had received water by gavage For
statsncal analyss, it wan judged necessary to dimde the
data inio compatible sets. The first number of esch pamr
il the mean of the observations on Tueesday and Wednes-
day and the second number, the mean for Thersday and
Frdsy Dificrences marked with an ssiernk were sgnifi-
cani by an analyys of variance.

+ The same 2 rats run for 2 weeks

drug day and had a 38% reduction of SWS on the
sccond day, the other rat had increased SWS (17 and
16%) on the same two days Rats with 25mg/kg did
not show a change i slkeep pattern. Fluoxetine treut-
ment did not increase SWS in these rats

DISCUSSION

Fluoxetine selectively blocks uptake of serotanin
by solaled synaplosomes (Wong e al. 1974). In 1he
brain. re-uptake is 3 major facior in terminating the
action of scroionin Inicricrence with this process
should increase the amount of serotonin al synaptic
ciefts. The reduction of scrotonin turnover in Muoxe-
tine-treated rats provides biochermucal evidence that
this has occurred. The decreased firing rate of raphe
ncurones  confirms this neurophysiologically
(Clemens. Sawyer and Cenmele, 1977 Potentiation
of ACTH scoction induced by S-HTP adds a neuro-
endocrine parameter 1o indicate agan thar Ruoxetine,
by inhibting neuronal re-uptake of 5-HT. enhances
serotonergic mechanisms (Fuller. Snoddy and Molloy.
1976).

Fluazctine is completely specific for blocking 5-HT
uptake in cire without affecting norepinephrine
uptake a1 well-tolerated doses. For example, Auoxe-
tine in rais (Fulicr, Perry and Molloy, 1974) and mice
{Fuller, Perry, Snoddy and Molloy, 1974) prevents the
depletion of HT by pchloroamphetamine but does
not affect norepimephrine depletion by &-hydrozydo-
pamune. This specificity 13 also confirmed by a simple
unpublished blood pressure experiment in which
fluaxetne had little effecy on the pressor response o
tyramine or norepinephrine whereas nisoxetine, like
the tricyclic antidepressants. blocked the effect of tyr-
amine and increased the presor effect of norcpine:
phrine. The adm:nistration of Auoxeting can be used
25 2 ool for oudying the consequences ol increased
5-HT ar synapiic clefis.

Tricyclic antidepressanis which suppress REM
skeep and increase SWS, are relatively non-specific in-
hibitors of monoamne vpiake usually nhibiting NE
uptake more than 5-HT. Nisoxenne is 2 NE uptake
inhibitor chemically relsted (1o fluczetine but without
activity on S-HT uptake a! concentrations achicved
alier reasonzble dosss Experiments with fluoxetine
and nisoxetipe. should help in the undersianding of
how NE and 5HT afiect skeep. Nisoxetine, like the
tricyclic antedepressant, and fvoxctme clearly inhi-
bited REM sleep (Slater o1 al, 1976)

Cats showed an unequivocal loss of REM slecp
after recciving fluoxctine. The effect of a marginally
cffective dose of Ruoxctine (A5Smgkg orally) was
made statrstically significant by the co-administration
of a small non-emetic dose of 5-HTP (0.5 mg/kg) This
demonsirates a seroloncrpic supperession of REM
sieep and of the PGO spikes characteristic of this

stage of slecp. Jalfre er ol (1974) suppressed PGO

spikes with doses of SHTP in cals pretreated with
pCPA. During the 24 hr following large. emetic doses
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of 5-HTP or irypiophen. Ursin (I976) did not find
a decrease in the Lme cals spent in stage REM slesp
but she did report an increase in latency 1o REM
sheep afier both amino sads . These siudies are diffi-
cult to imterpret because of the vomiting but they
do seem 10 confirm the suppresson of REM sleep
and PGO spikes by 5-HT

Im the present study when cats were treated for
severl weeki with Auvozetine, REM skep began 1o
return and PGO spikes were seen duning both wake-
fulncss and duning other stages of slesp. This emer-
gence al REM sleep and PGO spikes in the presence
of fMuoacting suggests that 5HT modulates rather
than contrals the clectroencephalographic signs, Cho-
linergic mechanisms are probably the final common
pathway through which REM-relaied phenomenon
are expressed (Sitaram. Mendebon, Wyatt and Gillin.
1977 Hobton and McCarley (1576] have suggesied
thai this cholinergic process can be inhibiied by cither
serolonergic or noradrenergic neurones. Since tricybc
antidepressants (which interfere with moncamine
uplakel misoxetine (a relatively specific inhibitor of
norepinephrine uptake chemically simular 10 fluoxe-
tine| and Auoaxetine itsell (a specific inkabitor of SHT
uptake) uall decrease the amount of REM sleep, dual
monaamine mechanisms for suppression of REM
sieep scems an anractive hypothens

In some of the present experimentsy, fluorctine in-
creased the amount of SWS on the first day bul not
on larer days. Light sleep, which in this laboratory
refers to an EEG panern of mized slow aciivity
4 -6 HzL occasional spindles (B-12 Hz) and some (less
than ane-third) fast activity, was usually mcreased in
cats This stage marks the border between wakeful-
news and askeep, between conscious and unconsaous
I this sense, the present data fit with Jouver's [1572)
suggestion thal increasss in 5-HT are concerned with
the imitianon of slecp and the present eaperiments
fit the monoamine theory of sleep. but the suppres-
won ot REM sleep has been more sirking than any
increase in SWS

During the course of these eapermments two unex-
pected  fidings were encounicred. The present
authors are at a loss 1o cxplain why cars recciving
Nuoactine for several days began 1o hiss and growl
or wiy this behaviour decreased with continued treat-
menL The subjects who reosived fluozetine m a Phase
| clinical trial (Lemberger, unpublished data) have not
described any change in mood nor have observers
noled any change in affect

The mydnasis that occurred in cats treated with
fluoxerine was also purziing There seems to be no
ncurcanatomical basis for mydriass as 3 consequence
uf acivation of serotonergic pathways. Pupillary dila-
tion ofien is a sign of unticholinergic activity. This
scemad an unlikely explanation since the EEG pat-
iern of high-vollage siow-wave acuwity that occurs
in cais wreated with atropine of scopolamine was nol
seen. Fluoxetine did not affec the threshold dose of
arcculine thut induced EEG desynchronization in the

cerveaw olé st Since small doses of atropine sul-
phate (0.1 mgkgi cither elevate the threshold dose or
completely block arecoline-induced desynchroniza-
tion. it was concluded that Auoxetine docs not act
as a central antcholinergic blocking drug. Unpub-
lished data of Dr James Aiken on several isolated
smooth muscle systems indicate that Muoxetine is not
a cholinergic blocking agent peripherally. If fluoxetine
suppresses REM sleep and PGO spikes through sero-
tonergic inhibinian of 3 cholinergic pathway. the myd-
rasis mas also be a comsequence of an analogous
mechanism

REFERENCES

Brooks. D C. 2ad Gershon, M. D. (1977 Amine repiction
in the feserpenized cat: Effect upon PGO wawes and
REM sleep Elviromcrph clin. Neweoplirsiol 42: 1547

Clemem. ). 4. Sswyer, B D. and Cenimele. B (1977)
Funher evudence that serolonin i 0 ncurctransmitier
mvolved in 1he contral prolactin secrction. Endocring-
logr 100: &9 -490

Fuller, R. W_ Perry. K. W, and Molloy, B. B, (19741 Effecr
of an wptake mbubitor oo serotonin metabolism v rat
brain. Stwdes with  Mpriffuoromethylphenoxyl &-
mhyl—!;pmn;lptmhm (Lilty 110140} Life Sei. 15:
iei=117a

Fuller, R W. Saoddy, H. D. and Moalloy, B. B [11978)
Pharmacologs evidence (or & serotonin neural pathway
imvohed 2 by pothalamen-pauilaty-adrenal function o
rats. Lige Siv 19: 337-M4

Fuller. R W. Porry, K. W. Saoddy, H. D. and Molloy,
B 8. 1974} Comparnan of the specifidty of 3{pni-
fAueromethylphenany b N-methyl-1-phenylpropylamine
and chlonmipramne a1 aming uptake inhibitors in mice
Eur, J Phowsc 18: 133-134

Harnimaen E (19771 w=-Trypiophane: A rmuonal hypoouc
with chnical poteatial Am J. Pirchial, M: J6&6-370

Hobson. J A and McCarley, R. W. (19761 Location and
discharge properies of midline tegmental neurons with
diminished firing in desynchromized sleep (D-OH cellsp
Procerdugs of the 18ch Amnugl Meviing APSS. Cincin-
nati p &

Jalire. M. Ruch-Monachos, M. A and Haefely, W. [(1974)
Methods lor 2mseeming the interaction of agents with
S-hydroayiry plamune sourons and receptory in the bram.
In: Adrenses == Biochrmmicel Py ¥ iCosta
E. Gan. G L and Sandler. M. Edsl Vol 10. pp.
121=1M Raven Press New York

Jouwet. M. (19721 The role of monoamines and scetylcho-
Enc-coniiming neurom ia the regulation of the sieep-

ovcle. Ergelm Phrsiol &4: 166-307.

Parli, C. J. and Heks J. (1974] [= révo demethylation of
Lilly 1101<0); Mp-tnfluoromeihylphenoxylN-methyl-3-
phenylpropslamise 10 an  active metabolite—Lilly
103947, Frdn Proc. Fedn Am Sacs exp. Biol. 33: 560,

Rathbun. . C. and Slater, L H (1963 Amitriptyline and
noniriptyline 25 antagoossts of ceatral and penpheral
cholinergic actnanon. P ogie 4: 114125,

Ritva, E R. Oronzr E M. LaFranchi S and Walker, R.
D. (197). Effzas of mmipramine on sleep=dream cycis:
An EEG study m boy Electroenceph. ofin. Newrophysiol.
I ah3—68

Sitaram, N, Mendehon W. B. Wyxie. R. J. and Gallin,
1L (1977 The ume-dependent induction of REM sleep
and arousal by physostigminc infusion during normal
human shecp. Braim Rrex 123: 562-567.

Stater. | H. Jones G T. and Moore. R A, (1976} Depres-
sion of REM zlecp in cans by nisazetine. a poucntial
antidepresaan) drug Pipchopharm. Commung 1: |R]1-188

Ursin
L

Won,




Fluoxstine inhibition of REM sleep &9 me
ik
1 l L

Uirsin. R. (19761 The effects of S-hydroxywrypiephan and L and Molloy, B. B. 11974} A sclective inhibitor of sero
tonin wptake: Lilly 110140 3Hpnflucramethylphen-

Laryplophun on wokelulness and slesp patierns in the
oxykN-methyl-3-phen) lpropybmine.  Life 5. 15:

Cat. Brom Rep 106: 105115
Wong D T. Hormg 1. 5. Bymaster, F. 'P. Hauser, K 471479



Minutes No. 79-1

CONFIDENTIAL

Meecing of January 10, 1579
Clinical Research Plans Committee

Members Present

Present For One
or More Items

Other

G. E. Gurowski
2061

.l

- Dr- cv Ll k“du‘h

Dr.
Dr.
Dr.
Dr.
Dr.
Pr.

G. E. Gucowski
I. 5. Johnson

I.':'ﬂt..r'

.« A. rmett
+«As Po Burkt
« G. Davis, Jr.
X W. Eastes
. E. H. Flynn
r. R. H. Furman
Dr. W. W. Hargrove
Dr. E. B. Berr, Jr.
Dr. G. V. Eaissr
Dr. G. F. Kiplinger (Erl Weood)
Dr. L. R. Levine
Dr. D. H. Morton
Dr. H. Murac (Kobe)
br. C. W. Pettinga
D‘r. A Pﬂhlmﬂ
Mr. E. L. Step
Dr. J. G. Whitney

R. H. Williams

ggol ZoOwZd



Minutes No. 79-1
Meeting of January 10, 1979
Clinical Research Plans Committee

Fluoxetine

Dr. I. H. Slater summarized the current clinical experience with etine
before outlining the Plan A proposal.

Phase I clinical studies have establish
single doses up to 90 =g (the highe :
which possesses a pharmacologic pro
a very long half-life and acco
fluoxetine.

Phase II e¢linical trials 4
So far, patients have b
20 mg daily for 3 wveeks
according to this reg
patient experience

days folloved by
have been treated
provement. One
nued on fluoxetine for
an addicional p pical. A few other
patients have s s _ No consistent side effects
other than nausea) : RS Bo velop, have been seen at
these dospf: ' + 4 convulsion, a palpable
thyroid, which later subsided) were also
- dacta on 5-hydroxyindolacetic
ayfiilable, and these data suggest that
serotonin upteke in brain. Higher doses

leformans has started. Two patients were
70 mg daily. At the top dose in both patients,
bserved., Ome patient treated at 60 mg of

ads have B«cn shipped for a study in postanoxic intention
study has not yer started. A protocol has been received
ents with narcolepsy/cactaplexy. Another investigator has
fluoxetine in patients with chronic pain, and this study will

e if a satisfactory protocol can be worked out.

1 data are accuouwlated as anticipated, an NDA decision (mental
gn) could be reached by December, 1979.

r. J. H. Marsden felt that safety information was insufficient at this tic=e
justify undertaking a study in obese patients (which may be mentally dis-
urbed) at this time. CRPC agreed to postpone the proposed obesity study until

more patient experience had been gained.

With this one exception, CRPC approved Plan A as proposed (estimated cost $1 million)

Dr. L. Lemberger provided a partial proposal for Plan C. This was not cir-
culated with the agenda. CRPC accepted this partial proposal with the stipu-
lation that this will be expanded as more information from Plan A develops.

CRPC also directed that the proposed package insert section be deleted fro=
Flan A.

0601 Zoohz4
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June 14, 1979

Louis F. Fabre, Jr., M.D., Fh.D.
Medical Director
Research Testing Inc.

550) Crawford Street &3 §

Houston, Texas 77004 b@’

Dear Lou: é @"

When we talked in Florida a couple of weeks you ‘Ln‘%gud that the
population of depressed patients available, The Houstdn Clinic was

- comitted to other studies. - We discuss e possibility of using people
in Austin, and I asked that the normal dratory Yslues for that clinic
be unt to me 50 that I could amend t utuq@ﬂ[ have nct received

this. ; _ @

This study was to have been a prt@tu a %tlent double blind trial
cemparing [luoxetine with eithe acebo other agent. 1 know
that you are involved in sever 1ind ghh, and have been wvondering

if ve are being realistie in proj He originally talked of
completing the 5 pacient p int r the NCDEU meeting and starting
the double blind shertly eafrer.""Jt really seeas to == that you are

not golng to be in a po to gtt on with the double blind phase of
flucxetine in the nea ure a h:bly are not juscified {n taking
time to complete the%tiu: £ study.

I am inclined to a = vhat &- inevicable and suggest that you abandon

the fluoxetine t ow W t. further effort. You did complete one
fifch of the | nt.

Vould you b lln; I: turn cthe pedicstion, the forms and four fifchs
of the gﬂ@mﬁ ke this suggestion withour bitterness or hard
c

feelings osplete 3 or & double blind studfes that will
indica tl:her etine 15 an active antidepressant. I should be
:—:311:: dl.r..l rd the 1 2nd need the help of investigators ready
to go now. u are wi g to drop out, I hope I can find other
invutigatnr are busy as you are now.

ok

I. H Slater, M.D.
Research Advisor

IHS:dk

| bee: Dr. H., A. Barnect
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Dr. R. '4 rﬂu.:
Dr. L. Lm‘m_ '
Pr. I. H. Slatess

July 23, 1979 \%

Food and Drog Adainigtration

Bureau cf Drogs, EFD 120 .

Attention: Docusent Coatrol Room 1 é
- 5600 Fishers Lane

muu. Maryland 20357 @-‘k, Q"

'y
fltted Aogust 7,°1978,
In patisntas with e
sXs. Tha dosage rsgimen
our letter of Decsabar 11,

s B8 indicatad below.

IND Protocol No. 13,
outlined a study by
primary oajor depressid
was revised in accortr

ghowa a decresss o2 I ox
bo will be continoed for ancther

o soore at the end of the secood

% decrsase or falls belcow 29, the

tinuve in ths stucy. This sevioion

e in Section 2.f£.2. miﬂq mriw

o "at least 137 to "at least 20.7

t@m of flucxetine will be coe 20-mg capsuls
?ntﬂu!mtur. Cn days 2 and 3, J

be given both in the somiog and at
nnnn two 20-ag capsules vill be given in the
scrning ud i0=ng capsule at noon. At the investi-
cator's d ticn, thig dose my be contizued for five
wesks. It cay be racuced if clinicelly iadicated, and,
in instancas vhere thm dosa iz reduced becauze cf a5ita-
tion, diaxepan my b= administared az nesded,

L —— |

The protocol was asesded March 16, 1579, to include
patisnts with severs or disabling cosmpulsive or cbsessive

SMArce &
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August 3, 1579

Lawrence Gosenfeld, D.O.

Brentwood VA Hospital

Wilshire and Sawtelle Blvc. :
Los Angeles, CA 90073

Dear Dr. Gosenfeld:

-
-

The enclosed protocol describes a double blind parallel study -

fluoxetine against imipramine. By using bottles labeled Morning Doses

and Bedtime Dose we avoid giving patients a bunch of envelopes.

I am

submitting this draff to our Protocol Review Committee with 2 reasonable
hope that they will not ask for major changes. [ a= discussing with our
management methods by which we could extend the study to cover a period

of 3-6 months. Please let me have your comments and suggestions.

If you think it appropriate, you may want to forward the protocol for

appr;va1 by your Instituticn2] Review Committee.

Sinc[rETy,

[.-H, Slater, M.D.
Research Advisor

IHS:dk

Attachmant

SLATER /2




'ﬂhn—ufif llater & 12
IKD 12274
IHD PROTOCOL MUMSER 14
A CONTROLLED STUDY OF THE TREATMENT - a
OF MAJOR DEPRESSIVE DISORDERS WITH FLUOXETINE HC1 (110140)

Objectives: To evaluate the anti-depressiwe efficacy and safety of
fluoxetine in cutpatients with major cdepressive disorders.

1. Investigator:

Lawrence Gosenfeld, D.0.

grentwood Yeterans Administration Hospital
Wilshire and Sawtelle Bivd,

Los Angeles; CA 90073

2. Stucy Design: -

2. This is a randemized double blind parzilel study. The study
group will consist of &0 patients with 2 major ceprassive
~ - —— — — . —disorder_peing treated as inpatients at Brentwood _Veterans
- Adaministration Hospital Medical Center,

e ——— e d—

3. Control Agents
Imipramine HCI

4. Drug Names and Codes

CT - 4468 Fluoxetine Capsules, 20 mg
5; - 4489 Placebo Capsules
51T - Imipramine capsules, 25 &g

Imipramine capsules, 50 og
- 5§, Selection of Treatment Groups:
8. Criteria for Inclusion

. 1. Outpatients
e 2. Either Sex - Se= 5.b.1.
3. 21 = 65 years of 2ge
4. Participation will be voluntary. Tne nature cf the study
will pe fully explained to tne patient and all questians
regarding tne study answerec fully. Upon approval, the
informed consent form will be signed and retained by the
investigator. A blank copy of tne consent form to be uses
will pe provided to the sponsor. Patients should be warped
tnat excessive depression may occur from concurrent use cof
alcohel, barbiturates or other depressant drugs. about
| . possible sadation and cautionad about driving 2n automobile.

| 08/03/79
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. 5. Hamilton Psycniatric Rating Scaie for Depression (HAMD)
score of ar least 20.

6. Raskin Depression Scale score to exceed Covi Anxiety Scale
score,

7. Each subject will have an educational level and degree of
understanding so that he can communicate witn dactor and
nurse intelligently, read, understand and cozplete the
symptom cneck 1ists (Zung SO5 an¢ Patient's Gisoal
Impressions),

B. Expected to attend OPD reliably 2t weekly intervals,

b. Criteria for Exclusion (include all accepted contrzindications
to the use of imipramine Since half of the patients will receiye

that ¢rug)
1. Women of childbearing potential
2. Serious suicidal risk
3. Glaucoma
- 4. History of urinary retention
““““““ 5. — Cardiovescular disease especizlly patients with-conducticn- - -

defects and hypertensive patients being treated with_
guanethidine, clonidine or methyloopa

6. Significant other medical illnesses including nepatic,
renal, respiratory, or hematological disease

7. Organic brain disease or histery of seizures

B. Schizophreniz and other psychotic states jikely to be
aggravated by imipramine

9. Hyperthyroidisa

10. History of severe allergies or multiple adverse drug

s reactions
! 11. History of ¢rug abuse including alcenel
12. Inability to understand and complete self-rating scales
13. Concurrent acaministration of other psychoactive drugs
= including lithium

14. Use of monoamine oxidase innibitors immediately before study

15. Improvement during washout pericd, e.g., Hamilton
Depression score of more than 20% or below 20

16. Family History of "Failure to Tarive® or phospholipidoses

6. Study Procedures

a, Diagnostic Criteria

1. Research Diagnostic Criteria will be used {Appendix A),
A1) patients will satisfy criteria
for major depressive disordar and will be further
classified ir possible, as: '
a. Primary Major Depressive Disarger
b. Recurrent Unipoiar Major Deprassive Disorger

03/03/79
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d.

c.

s
€. Psychotic Major Depressive Disorder
d. Incepacitating Major Depressive Disarder
e, Endogenous Major Depressive Disorder
f. Agitated Major Depressive Disorder
g. Retarded Major Depressive Ddsorder
2. Severity
A1l patients will be at least moderately depressed with
Hamilton Depression score ratings of at least 20 at tne
time of starting 2ctive medication and will nave had no
more than 20% decreise in Hamiiton Depression score during
the placebo week.
Clinical Examinations H
1. Pre-therapy
a.— Psychiatric evaluations*will.pe performed at the time = ~
of admission to tne study. This will include
= 7 7 completion of the following: i Ve S
1. Modified Adulr Personal Data [nventcry
2. Prior sedication record
3. Record of pre-treatment symptoms
4. Hamilton Psychiatric Rating Scale for Depression
§. Clinical Global Impression Scaie
6. Zung SD5 Scale
7. Raskin - Covi Scale
b. Physical exasination and mecical history
¢. Ophthalmologic Examination
2. During therapy

At least weekly during the study, the patient will be

rated by tne following:

1. Hamilton Psychiatric Rating Scale for Depression

Raskin - Covi Scale

. Symptcms, Signs and [liness Form

. Clinical Global Impression scale

. lung 505 Scale - at apprcximately tne same time

of day.

Patient Global lmpressions

. DOfner rating scales may be used in- au!ditian to
these, but will not be supmirted to the sponsor.

= 'I.ﬂhhll_'\-'l

Pulse and blood pressure will be obtained in sitting
positions, during each visit,

Weight will pe recorded wa2kly.
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If significant Improvement occurs, e. Hamilton
Depression Score decrease 20% or fﬂ—g below 20, the
patient will receive placebo capsules during the
second wesk. A bottle labelad 1b (for blank)
containing placebo will be supplied with each set, Ar
the end of a week during wnich 2 patient receives
medication 1b (placebo) an unnumbered form should be
used and labeled 2b. The bottle labeiled 2a (for
active) will be given to patients to be entercd into
the fluoxetine-imipramine study, If a patient
improved wnile faking medication from bottle 1b, e.q.,
Hamilton score decreases 202 or falls below 20, "thet
patient will not be entered into the fluoxet ine-
placeda ccaparison stucy. Exfra sets of bottles
labeled 1z and 1p and sets of report forms will be
suppliied so that these patients can be replaced. A
patient number will be assignec only to patients wio
will receive study drug , f.e., the non-responders ¢
p'lai:thu. . PP

3) Study Perfod 2. . i - .
2) Parients included in the study will receive 2 botties
of medication, one labeled Morning Doses, the cther

Bedtime Dose. The patient will be given "written
instruction on now to take medication. Schedule of
number of capsules to be taken by patient:

- - - -

Tize of Day

M Koo H.S.

o Day 1 \ 1
Day 2, 3 1 1 1

Day 4-7 2 1 1

Day 8-11 2 BN, )o@ 1

Day 12-14 2 0,102 2

Wesk 3 e B0, T ¥ Z-4

b) The capsules for AM and noon dose-wili be in bottie

labeled Morning Doses. The other bottle will be
labeled Eectime Uose.

¢) Fluoxetine——Morning Doses wili contain capsules
fluoxetine ﬂ*ﬁ?ﬁ_mﬂm Dose will contain
capsules placebo.

d) Imipramine--Morning Doses will contain cnpg.u'les
imipramine 25 ®g and geot ime Dose will contain
capsules imipramine SU mg.

08/03/79
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e) This schedule of cepsuie taking will resylt in tie
fellewing doses: :

Fluoxetine Imipramine
Day 1 20 75
Day 2, 3 40 100
Day 4-7 60 1z5
Day E-11 40-80 100-130
Day 12-14 40-80 150-200
Week 3 40-80 150-300

f) At the investigator's discrefion dose can be adjusted
: by manipuiating the noon dose first, thea the morning
dose or bedfime.dose.

4) 2) If in the investigator's opinion, 1t is necessary,
chloral hydrate 0.5 g or 1.0 g may be given faor
sleep. Administration of chloral hycrate will pe
recorded in the case report form, 3

b} If a patient complains of agitation, the dose of stucy.

drug should be reduced and the patient may receive
diazepam at the investigator's discretion. This
should be entered in the case report form,

Evaluzbility Criteria

Determination of clinical effectiveness will be based on the overalil
evaluation of changes in the scores of observer and self-rating
scales (ses section 6b for specific scales to be used). Wnen
possible, 211 ratings for 2 patient will be done by the same
individual who will be experienced in the use of the scales being
used, If ratings for the same patient are done by different persons,
evidence of inter-rater reliability will be furnished to the sponsor,

Monitoring Adverse Drug Reaction

2. A1l data from SMA 12/60 and hematological examinztions will be
reported on the form supplied. Values outsids the normal range
for the laboratory will be circled. When clinicaily significant
changes that the investigator doss nof regard 2s serious and
requiring immediate notification of the sponsor occur, the ftest
por tests will be repeated at the patient's next visit.

b, - Serious reactions are to be reported to the sponsor immediately
by telephone wifh follow-up written reporf,

c. A Symptoms, Signs and Illness Form wil bz complated at eng of
each week to elicit behavioral and subjective sice effects.

d. Range of normal laboratory values are 'o be furnished to the
sponsor.

08/03/79
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Criteria for Discontinuing Drug
a. Any patient who devzlops a serious adverse effect,
b. Patients may be remocved from the study upon their own request,

c. Upon termination the investigator may, at nis discreticn,
cautiousiy institute other forms of treatment, exciuding for 2t
least 2 weeks MAGI.

d. Drug m2y be discontinued if serfous risk of suicice cevelops.
Estimated Duration of Srudy

€ months . 2

Report Forms

Every patient admitted t3 the study who receives study medication
must have 2 Lilly case report submitted. A packet of report foras
for the initial examination, weekly progress examinations and the
final report will be supplied for each patient,

Patients in an outpatient study may want to visit with their
physician, the investigator, at times other than the prearranged
weekly visit. Extra unnumbered report forms will be supplied. The
portion of the form relevant to the patient's visir should be
completed but the data will not be included in the overall
statistical evaluation unless medication is stopped immediately 25 2
ﬁnnsﬂ?“ence of this visit, in wnich case the finzl report form snouid
be filed.

Statistical Analysis Plans

The various rating sczlies will serve as the data base for evaluation
of results. Data will be analyzed by appropriate statistical methods
by E1i Lilly and Company.

Reports of Sponsor to Investigator

2. Sponscr will notify each investigaror whensver 2 s&-ious adverss
reaction report is received.

b. Update of tne clinical brochure will be suppliec perioaically.

c. The investigator wiil pe provided any resuits of statistical
anzlysis of his dztz made by E1i Lilly. In addition, the
investigator will b2 kept informed of results received from him
whather they are favorable or unfavorable.

08/03/79
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LILLY RESEARCH LABORATORIES

BIVIEIOM OF CLi LILLY AWD COMBLaT & jaDibimaPrge.). swBiAnd 8208 + TLLCPwASND T tai-logs

L

August 15, 1579

g ©
S 9
& 9
N — &”

As you know, we have two investi £s u%

-]
y ave been treating depressed
outpatients with fluoxetine u 60 m during the flicst week and
usually 40 mg/day for four addificnal %ﬁ. A third investigator using
the same schedule of doses é:nting cently admitted inpatients. All
three of these investigatgrs™have rgdocped lifting of the depression
during the flcst week in of patients. Some patients have
become agitated while % m;@nl excessive sleepiness.

I am anxious to con to cojiect data on the use of fluoxetine as a
treatment for maj pressi isorders. It has been some time since we
received a case r tt from t unit. 1Is there any hope that you can
continue the stgzs you @;ud sope time ago?

L1§ .24

891




LILLY RESEARCH LABORATORIES

SarvifiSw oF CLl LILLY AME COwFANTY « THIIAMAFQLIS, INOIANA 4SICE - TELEMWOSE [(2IT) S38-Z2Z0

September 6, 1579 _ ﬁli
=

X3

- Dear

. 3. R @ @ o
AT TH

ST RSP i .
The_toxicology :;ptrllmt vith fluoxeti
Final results, including patholegy, sho
can then file an addendus to the prot
revised protocol that I sent on Augu

SHTP and carbidopa has started.

be av dle by vear end, and we

- - Have done anything with the
. -]

-

B ) 4 - ]
It has been some time since I ha about your flucxetine .

studies. I do not know whether relapsed vhile on placebe, ;
whether improved, w r you added new patients or.even how
the marrow culture expuhent%tumeﬂ cut. .

The pharmaceutical industg .‘.1@ research are both regulated
industries. The FDA is ed wit e responsibility of cverseeing both
activities and we, bot and I, must make a reasonable effort to comply

with regulations. Yo: pr. Shi@ean filed with the FOA 2 Research Protocol
that described an ¢ ent :%ut whether fluoxetine would benefit patients
vith intention myoglghus. That Protocol specified a mechanima for you to
supply data to us r%ca;lly with the procedures described in the
protocal places rdy. There is nothing T need less at this
stage of my li an an § stigation by the FDA; I will be retiring as of

December 11,

For some t have, bgen under pressure from Regulatory Affaics in the
cozpany t some about your stody. My colleagues there have urged me
to terpidi¥e your 1 since they believe that your failure to supply us with
cata i t hel linical evaluation of flucxetine and may sooner

or later get Lilly'into t: = with the FDA. Can you make some effort o
comply with rotoco} that the study can continue?

e=pt to help patcients with Intenticon myoclonus, bot I
ear 2nd I would quess that if you send no data, Lilly

will not be here ne
will send no drug.

Sincerely,

wi. H. Slater, M.D.
Ressarch Adviscor

IRS:dk EXHIBlT

cc: Dr. H. A. Bacnett

Regulatory Affairs \S(—A?E/f C,¢

€09 2S5 Zd
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I.H. Slacer, M.D. o
Research Advisor - e,%_,@ %
Lilly Research Laboratories  ~ §

Division of E1f Lilly and Company
Indfanapolls, Ind: 46206 N4 Q°

Dear Dr. Slater: @@ %ﬂ

The protocol which you sen on Au 46 locks all right with
the exception that you had men htha=nlogical exam
could be carried ocut by =ys the office and
include just the external

&,

ized, the =oney that vas infcially given
Sadequate and in faer receatly
the funds I have beea able to
ocedure with orphan disesses as I
- wich other drug companies and
fitable disorder and of lesser
industry. Unfortunately, this
ts, clinie visits and other procsdures

As you probably ha
to me by Lilly for chis
the study has been c
raisa. I knmow thi
bave encountered ¢
myocclonus, since
intereat to the
affects the o
which should
I had ment
you could

fundh@
3 I Believa thevcthreats

not be made & ble =
they should b ticl

y L
out

cu & mumber of conths ago and you thought
istance 4n chbtaining a similar degree of +2
etine study in mental depression.

a

your last letter that £luoxetine may
atienrs vith =yoclonus is unfair since
the same therapeutic advantage of modern
zedical science as pa s wvith more profitable discases. Therefore,
if Li1ly is unable nance the continuarion of this scody, I will
attempt to raise the thney myself, as best I can, in order that ve
may continue to study the therapeutic use of fluoxetine in patients
vith ayoclonous.

In response to your letter ¢f Septesber 6, 1979, I a= sorry that
you thought that I have been purposely unrespomsive to your letters.
As you know, I wvas awvay cm vacatica during such of Acgust and did

SCATER S

_P_/__"
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I.H. Slater, M.D.

L/

not arrive back to work until afcer Labor Day. There is little to
repert as no patient of 2ine hzs taken any fluoxetine durisg che last

2 months., The last vhite cell count on the patient with leukopenia wvas
3500 and weekly white counts since hospita ' en around
this level. The bone marrow culture from
a low normal growth with cze colomy and 2 clust
growth to evaluate the effect of adding fluoxet

Thank you for the informatiocz froa ch
update on your animal toxicelegy with SETF
in further progress reports on this.. .

abs and the
vill besSost i{nterested

- Copgratulations on your peading

t 665 025 Zd



Mr. Dan G. Russell @rﬁ
ec: DPr. I. H. Slater

outpatient
oxntinl study in outpatients. It

d four patients, however two of these
e first visit. One cther patient com
pleced seven vi ut had only =inimal improvement and experienced
excessive st on as de effect. Another patient discontinued
the study at thrl zuse of lack of efficacy. The doctor had
also indica agitation vas a side effect in this patient.

I recently visited with
research nurse, conc
vas learned that th
pacients never re

om reviewing the case reports that they vere
t and very imcosmplete.

It was my ress
very lln y £il11

th: ss with which this study has progressed, thix would
tn be ast minute effort to earoll an additional five patients
to full pay=ent. It is =y impression that this study
otpleted satisfactorily.

%d

‘P
in

ntver

§ o
N4

Mr. T. H. Bratten, Jr.
Clinical Research Coordinator

Scarer /O
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Minutes Ho. 79-8
Meeting of November 28, 1979
CLINICAL RESEARCE PLANS COMMITTEE

Memhers Present her Recipients

Dr. C. L. Bendush
« G. E. Gutowski
L. Lamberger
J. H. Marsden
Ft E. P“ﬂk. th
. W.I.H. Shedden

EELE

Present for Cne
or More Items

Mra. M. M, Arnet
Dr. C.
Mr. H., P)
Mr. A. T

» Pertinga
Pohland
« L. Step

« J. G. Whitney
Dr. R. H. Williams

of this meeting has been su=—arized on the

are the following plans approved during this meeting:

Fluoxetine !num.!l - h!!E

Generally, only members of CRPC recsiwe copies of proposed and approved
plans. If you wish to review coples of approved plans, please contact me,

EXHIBIT ;
G. k. Cutowski

o
N

2061 SCATEE 7 §
b "3 (-l . : ~
Attachments B \_/‘:"_""""HH 2
: 0



Miputes No. 79-8
Heeting of Hoveaber 28, 1979
CLINICAL RESEARCE PLANS COMMITTEE

Fluoxetine [LY110140] - Revised Plan A

Dr. 1. H. Slater revieved the status of fluoxecine eclin
as a background to proposed revisions in the original
Plan A. The primary thrust of 1l scudies continude
directed to the treatment of Trials esse
tension, pain, obesity, and
scatus.

conti with

en increased.

ess. Comparartor
8 raised as to
the FDA likely would

, the other was added

atha. Responding to a point
onal dose-ranging studies
ans at this cime, but retained

ofe appears to have been established through
lind studies.

ow is to consolidate fluoxetine's position firsc
ep sion, proceeding ss rapidly as possible. This will
céitate maintaining close contacts with investigators.

odyved the modifications proposed for fluoxetine's Plan A,
et Yo the provisions noced above.

ve sufficient antidepressant
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December 24, 1979 - CoPY

I H. Slater, M.D. & &°
Lilly Research Laboratories 9
Division of Eli Lilly and Company @“q
Indlanapolls, Indiana 46206 S

N :@

Dear Dr. Slater: é@ %"

-
Enclosed find the data on the patient &!ad on the fluoxetine study. As
the records indicate, this t expe qud psychotic worsening on actlve
drug which Improved somegdat after discontimed,

In review of the elevenpgtients treatdd with fluoxetine we were not lmpressed

with the antidepressastaclivity, drug, There were two patients that
entered remission &3 in both cases we question whether this was
drug related. nthera was either no change or clinical worsening.
Side effects we; }' of the doseage regimens,

I have rece ment in support of the study. [t has been a pleasure
collabo it.h r

Sincer

o

§ @@
Professor of Psylf@y

e % : .

Enclosure/

EXHIBIT

ATER //
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