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

UPTAKE* 

1. H. Staten. G. T. Jones and R.A. Moone 
The Lilly Research Laboratories. Eli Lilly and Company. Indianapolis. Indiana 46208. US.A. 

(Accepted 3 October 1977) 

‘Sammary—Fluouetine, 4 specific inhibitor of serotonin uptake. supprested REM sleep in cats The 
fonset of action was prompt and with doses of 2Smpikg. (po) the effect lasted a full 24h. Alier 
2 vc 3 weeks of daily dosing. the amount of REM sleep began to increase again. A small dose of 
Auoretine added to a small dose of t-Shydroxy-trymophan caused 2 significant decrease in REM 
sleep whereas either treatment alone did not. Administered 109 cerneaw iol? cats Auotetine did not 
antagonize EEG desynchronization induced by the muscarinic stimulant arecoline, indicating the lack 
of a direct anticholinergic eect. These experiments indicate that REM sleep ts suppeessed when $-HT 
accumulates at synapses a4 a consequence of fluoxetine adminisiration. These dats and # similar 1up- 
pression of REM sleep that occurs when norepinephrine accumulates suggest that both NE and S-HT 
‘can inhibit the cholinergic system that seems crucial for REM sleep Noo-REM sleep was usually 
increased in cats In eats REM sleep was suppressed by fuoxetine but SWS did mot increase 

Impairment of serotonergic mechanisms profoundly 
alters sleep patterns. Insomnia follows treatment wi 
Serotonin-depleting agents or destruction of sero- 
tonin-containing neurones in the median raphe (Jou- 
vet, 1972}. Depletion of monoamines by reserpine 
results in loss of slow wave sleep and bursts of ponto- 
geniculo-orbital (PGO) spikes (Brooks and Gershon. 
1977), The decrease in brain levels of serotonin (S-HT) 
that follows administration of p-chlorophenylalanine 
coincides with a decrease in slow-wave sleep (SWS1 
Administration of the serotonin precursor, S-hydroxy- 
tryptophan (S-HTPL reinstates sicep that lasts only 
for the few hours during which S-HT levels are res- 
tored. Early in the recovery from insomnia induced 
by p-chlorophenylalanine, cats display showers of 
PGO spikes UJaliré. Ruch-Monachon and Haelely. 
1974), These spikes also appeared in cats treated with 
¢ monoamine-depleting benzoquinolizine, RO-1284 

‘Administering SHTP to these cats decreases the 
number of spikes. indicating suppression by a sero- 
tonergic mechanism. 

The consequences of decreased levels of SHT are 
clear and reproducible, but attempts to examine the 
effect of increased availablity of S-HT have been frus- 
trated by lack of specific agents. The effects of trypto- 
phan are modest (Hartmann. 1977) Though $-HTP 

at high doses may increase sleep. the effects cannot 
be ascribed to increased activity of serotonin neurons 
since decarborylation of S-HTP can occur in other 
neurons us well Monoamine. oxidase inhibitors. 
which decrease SWS and paradotical sleep (REM) 

    

A preliminary report of these data was presented at 
the Spring meeting of the FASEB (Feds Proc. Fin Am. 

Socs exp. Biol 33: 563. 1974), 
‘Key words: REM sleep, serotonin, fizoxetine. choliner- 

Be 

elevate levels of catecholamines as well as S-HT. Tri- 
cyclic antidepressants reduce REM sleep and usually 
increase SWS (Ritvo. Ornitz, LaFranchi and Walter. 
1967) but these drugs gencrally inhibit re-uptake of 
both catecholamines and S-HT. Although chlorimi- 
ramine itself selectively inhibits S-HT uptake, its 
methylated metabolite inhibits norepinephrine (NE) 
uptake, Changes in sleep pattern after administration 
of this drug then become 4 consequence of an unde- 
termined and mixed influence on both 5-HT and NE. 
Fluoxetine, (d/-N-methyl-3-pheayl-3-{2.22-triftuoco- 
pxolyliory] propyiamine bydrochloridel, and des- 
methyl fluoxetine are specific inhibitors of serotonin 
wptake that do not affect catecholamine uptake in civo 
(Wong. Horng. Bymaster. Hauser and Molloy. 1974), 
In the present study fuoxetine was used to enhance 
serotonergic nerve function and was found to sup- 
press REM and usually increase light or slow wave 
steep. 

sterHoos 
Sleep pattems were determined in male cats and 

rats carrying implanted electrodes. The animals were 
in sound-attenuated enclosures. One-minute segments 
of EEG were graded by the usual criteria (Slater. 
Jones and Moore, 1976) as awake. drowsy. light. light- 
toeep slow-wave (SWS3), deep slow-wave (SWS4) 

and REM sleep in cats. Sleep patterns for each cat 
usually were reproducible from day to day over 2 

period of a few wecks. The cats differed in age, time 
in the laboratory. temperament and. not surprisingly, 

in distribution of sleep stages. In rats light sleep and 
both stages of slow-wave sleep were combined as 
‘SWS. Drugs were administered orally. 

Cerveau isolé cats were prepared under ether anaes 
thesia, After making a coronal slot posterior to the 

38   
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see 1H. State GT. Jones and R.A. Moore 

bony tentorium and opening the dura, the brain stem 
was divided at the level of the junction of the infer- 
ior and superior colliculi with a modified nickel spa- 
tula inserted at a 46* or SO* angle Stainless-steel 
2x S6 screws that reached. but did not penetrate, 
the dura served as surface leads. Bipolar insulated 
stainless-steel wire electrodes were placed in the 
lateral geniculate nucleus of the thalamus under ster- 
eotaxic control. The ether anaesthesia was stopped 
at least | hr before the experiment was begun. A dose 

of 0.1 me kg of atropine methiodide was injected 10 
block peripheral cholinergic receptors 
When the pattern of slow-wave activity with inter 

mittent “sleep spindles” was well established. S yaks. 
of arecotine HCI, (ix,) was injected. At 10-min inter- 
vals the dose was increased or decreased to determine 
how much arecoline was needed for induction of a 
desynchronized EEG. This threshold dose was deter- 
Mined again after intravenous injection of fluoxetine. 

  

RESULTS 
Cats—steep pattern: S-day trial 

Three cats received fluoxetine on $ consecutive 
Ways that were preceded or separated by days on 
which water was administered (Fig. 1h Since fuoxe- 
tine bus a long duration of action (Parli and Hicks, 
19741, EEG's were recorded for 22-Shr. Each day the 
cats received drug or placebo at 8:45am. Recording 
began at 9:00am. and continued until 7:30am. the 
neat day, when the cats were exercised and observed 
outside the recording enclosure. 

During the first Say course the three doses 1, 25 
and Smylkg all caused significant suppression of 
REM sleep: the two higher doses causing almost 
complete suppression (Fig 1} While cecciving 

2S make of fluoxetine for $ days, cat 82 had 8 min 
of REM sleep on one day, 4 min on two days and 
fone on the Ito remaining days. During the period 
when cat 75 received Smgikg. the percentage of time 
in REM sleep fell from 1188 = O88 to 0.18 = 03: 
Both light sleep and SWS3 increased in this cat. whi 
the awake periods remsined viewally unchanged. This 
cat had less than 1*, of SWS¢ during both control 
and drug treatment. Most ofthe lost REM sleep time 
Tor the eats receiving | or 25mgikg (#82 and $4) 
appeared as light sleep. While receiving only water. 
these two eats had 5.17 and 9.73%, levels of SWS 
uring the first 2} hr of each day and 2 toual of 13 
and 422 for the 22Shr, During the first 3 days of 
Guoretine teatment, SWS4 varied but vas not 
detected in either cat at any time during the fourth 
and fifth day of drug treatment. Later in the week. 
SWS3 also decreased. The low level of REM sleep 
continued fier cessation of drug administration 
‘ejurning {0 pear control level ia 9 days. Since the 
second 5 da)s of fluoxetine treatment was then begun, 
it was not known whether rebound would have 
sccurred. In these and in subsequent experiments 
lutcney 10 SWS3 and REM sleep varied enormously 

    

  

EFFECT OF FLUOXETINE OM REM SLEEP CONSECUTIVE DAYS IN CATS. 

  

  

  

  

  

- of 

ZC T.. 

- Alls :     

  

Fig. |. Effex of fluoxetine on REM and light sleep in cats: 
EEG's were recorded for 225hr exch day. After & conical 
period the cats reccived fluoxetine each morning for 5 days 
(cross-hatched interval} The clear areas indicate the days 
fon which water was administered Each bar equals one 
day. After the frst drug period. there were 2 days of rest 

‘during which no ecording was done. Slow-wave sleep and 
awake did not change The dark line indicates minutes 
fof light sleep 304 the thinner line. REM sleep. As indicated. 
cats 75 2nd 82 had dayx during the first drug period with 

‘no REM sleep at all 

  

  

between the cats during the control period. For any 
single cat. latency to SWS3 was usually about the 
same during control and drug periods, but the REM 
latency increased, 

The second course of fluoxetine depressed REM 
skep less than the firs (Fig 1). Cat 84 had more 
REM sleep while receiving 25 mg/kg than it bad the 

previous week on 1 ma/kg In contrast, cat §2 during 
the first drug trial had almost no REM skep on 
2Smgkg of Auoretine. The level of light sleep 
remained high but did not seem to change with 
‘changes in drug administration. 

(On the first day of the third week of drug treatment 
‘at 75 lost its plug. Sleep patterns did not change   
  

during this 
which were 

  

formed du: 
istered on 
2 days eact 
ine the eft 
tine since 
loosened 
example. » 
day of the 
cats t0 re 
observatio 
made. 

Alter th 
for a few 
dilated, bi 
mydriasis 
day of 4: 
doses, wt 
growl ani 
with. care 
the drug 
clearly 3 
became | 
week of 
drug re 
friendly 
higher 4 
the beha 

highest + 
each day 
creased 
were stil 
3 contr: 
25mgh 
record 
dase 
ance) d 
(sw4) 
and vet 
not sigi 
in SWS 
sleep th 

Ina 
tinued 
during 
ing the 
iltustr 
mean’ 
a give 

of sice, 
in RE 
seen! 
sisted 
whict 
raise 

  

on! 

 



  

  

Fiuotetine inbibition of REM sleep 3S 

during this week in the other two cats (82 and 4) 
which were receiving 0.5 mgikg of fluoxetine 

Long-term trial. Additional experiments were per- 
formed during which doses of fluoxetine were admin- 
istered on a daily basis but EEG's recorded on only 
2 days each week. This procedure was used 10 exam- 
ine the effects of long-term administration of fuoxe- 
tine since several weeks of daily recording often 
loosened the plug on a cat's head. Cat 75, for 
example, was lost to further recording on the 30th 
day of the preceding study. In addition. allowing the 
sats to remain im their home cages enabled better 
observation of their appearance and behaviour to be 
made, 

After the cats had been receiving drug treatment 
for a few days. it was noticed that their pupils were 
dilated. but still responsive 10 light. The degree of 
mydriasis seemed to be dose-celated. By the fourth 
day of drug treatment the cats receiving the larger 
‘doses. which had been friendly for years began 10 
cowl and hiss. They became distinctly unfriendly. but 

With careful handling jt was possible to administer 
the drug in the usual way. The cats seemed to see 
clearly and did not scem to be hallucinating They 
became less irritable toward the end of the second 
week of drug administration. Afler cessation of the 
drug tweatment, the cats returned to their usual 
friendly behaviour in a week or two: those on the 
higher doses recovering more slowly. The severity of 
the behavioural change was dose-related being more 
severe and lasting longer in the cats recciving the 
highest dose. The cuts treated with 0.5 mg/kg orally 
cach day showed only modest irritability. which de~ 
creased und virtually disappeared even while they 

were still receiving the drug. During the frst rial after 
3 control sessions cats received Muoxetine (0, 1 oF 
2.Smgékg) on 8 consecutive days. Sleep patterns were 
recorded on day {. 6. 8 and 10. As shown in Figure 
2 a statistically significant Q-way analysis of vari- 
ance} decrease occurred in REM sleep. Deep sleep 
(SWS4) also decreased but because of the variability 
fand very low levels in some cats, this change was 
not significant at all duse levels nor was the change 

‘SWS3, Light sicep time did increase. but the toral 
sleep time stayed about the same. 

In another experiment, drug administration con- 
tinued for 19 oF 31 days with 6 or 10 recording days 
during drug treatment and 4 or 8 recording days dur- 
ing the recovery phase. The changes in the EEG are 
illustrated graphically in Figure 3. Each point is the 
mean of the percentage of time that two cats receiving 
a given uose of fluoxetine spent in the various phases 
of sleep on one day of recording. Again. the decrease 
in REM sleep and the increase in light sleep can be 
seen. In the eats treated with 2.5 mgike this effect per- 
sisted without much change for 6 recording sessions. 
which covered 19 days of treatment. The question was 
raised as to how a serotonin receptor antagonist 
might affect the altered pattern of sleep. Two cats 
fon the high dose” (2Smgkg) received Imgikg of 
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Fig. 2 Effect of fluoxetine on sleep pattern. Cats received 
eouetine on $ consecutive days Sleep patterns were 
recorded three times before érug adminstration and on 
day 1, 6 and 8 of deug treatment. Each ber graph cep- 
resents the mean of results for 2 eats The number at the 
top indicates dose in mg/kg (po) Columa C is the mean 
for 3 control days Columns labelled 1. 6 of 8 are from 
recordings ofthe corresponding day of drug treatment. The 
sages from the top down are REM. sleep. SWS4. SWS), 
light, drowsy and awake The length of each segment indi- 
ccales the portion of time spent in that stage of sleep. Total 
sleep time. indicated by the sold segments and the 3¢6- 
ments above it, did not change in any consistent way: 
REM sleep (the top clear areay and SWS4, (the next lightly 
‘nippled area) decreased. The P-values beside the bar graph 
indicate that the changes in REM sieep were significant 
(P <001 by analysis of variance) bot that changes in 

‘SWS4 occurring alter | mg/kg were not 

  

  

methysergide on the Sth day. Both became agitated; 
they slept much less than before and REM sleep was 
completely absent. The day after this trial each of 
the cats appeared ill and all drugs were stopped. 
These two cats recovered slowly: return (0 the pre- 
rug pattern of sleep and behaviour took about two 
weeks. It was quite clar that methyserside, an agent 

known to block the effects of S-HT on peripheral tis- 
sue receptors, did not restore a sleep pattern resem- 

bling the control. 
‘The cats reariving OS or LOmg/kg of flucxetine 

continued for a total of 31 days Suppression of REM. 
sleep had decreased by the fourth week of recording, 
and light slep remained high. When the drug treat- 
ment was stopped in these cats, recovery occurred 
over a shorter period of time than with the larger 
dose. The amount of REM sleep did not increase over 

baseline. This absence of a REM-cebound may be 2 
consequence of the long halflife of fluoxetine and its 
biologically active metabolite. desmethyluoxetine 
(Pasii eral, 1974). 
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vertical set of points indicates the mean per 
centage of sleep stage on one day; EEG's were recorded 
twice each week but drug was administered every day: 
M) igdkatcs the administration of Impke (p20) of 

methyacrgide which blocked SWS and REM sleep. 

     
Ina S-hr experiment, 9 cats received water one day 

and | mg’ag of fluoxetine on the next day. The per 
cemtage of SWS increased from 380 + 385 (SE) 10 
59522467. a difference significam at P <O0l. 

Among the 9 cats, 69 periods of REM sleep with a 

LH States. GT. Jones and RA. Moons 

median duration of $7 min occurred after control 
medication. and 35 periods with median duration of 
6 min, after fvoxetine. Counting the number of PGO 
spikes, occurring during REM sleep periods that 
‘exceeded 3 min, did not reveal any obvious difference 
in density, Fluoxetine decreased the number of REM 
periods but did not affect the duration or the PGO 
density during REM sleep. The PGO spikes occurring 
in 3 cats during 3 min were counted, beginning 1 
min after the onset of REM sleep periods of sufficient 
length. After control treatment, 1259 + 637 (SE) 

spikes occurred in 20 periods of REM sleep and, after 
I mgikg of fluoxetine, 131.44 + 4.55, during 9 periods. 

Co-atminisiration of fuaxetine and S-HTP. One 
soup of 6 cats previously used in these and other 

sleep experiments received a placebo oral dose of 
water at 8:30am. on Tuesday and Wednesday on 
seach of 3 weeks that were separated by | week with- 
“out treatment On Thursdays and Fridays, 2 cats 
received fluoxetine. 2 received $-HTP and 2 received 
both medications according to a cross-over design. 

Recording sessions lasted Shr. On the first drug day, 
lO mg/kg of S-HTP was administered either alone of 
in combination with fuoxetine to 4 cats. All these 
cats vomited and the sleep data from that day were 
ot included. It was then found that doses of 
25 mgikg or 5.0 mg/kg of SSHTP caused vomiting but 
I mg/kg did not. For the remaining 5 treatment days, 
the dose of SHTP was 05 mg/kg orally. The dose 
of fluoxetine was OS mg/kg orally. 

‘An analysis of variance revealed significant differ- 
ences only in the amount of REM sleep (Table 1) 
The decreased REM sleep in cats treated with fluoxe- 
tine alone was not significant at the 95% level (Dun- 
can Mukiple Range Test), However, the cats that 
received both fuaxetine and S-HTP had significantly 
less REM sleep than controls of cats treated with 
SHTP alone. This joint action suggests that the 

change in REM sleep was indeed a consequence of 
increased S-HT at serotonergic synapses. 

Cercesu isolé. Electroencephalograms recorded 
from surface leads in normal cats vary in pattern 

For several bours after transection of the brain stem 
at the ponto-mesencephalic junction, a single charac- 
teristic record predominates. The basic form consists 

Table 1. Efect of Sstydrorytryptophan and Buozetine on the sleep of cals 
  

  

* AWK sws REM 

Controt 1 MOSER MITE | IE SST 
S-HTP 6 Mi2s62% MI5SS10 15204521" 
Fluoxetine 6 «(aE la9e 29E1536 874 + Som 
S-HTP + Fluoxetine 6 MHS aME1AS SILI 
  

“All 6 cats received water by gavage on 2 consecutive days The next 2 days 
they received SHTP OS mg/kg. fluoxetine OS ma/kg oc both SHTP and fuosetine 
ln Fandom order. A week without treatment separated each triaL 

    In preparis the rewults for analysis. a mean was computed for control days and 
treatment days for each cat cach week Thus. the data im the table are the means 
of the 2-day means which were computed. The letter superscripts (2) indicate the 
results of a Duncan Multiple Range Test at QOS level of probability. Values with 

the same letier are not different from each.   
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of 4-6 He waves interrupted periodically by spindles 
of 10-12 He sctivity of higher voltage. When decere- 
brate cats are kept alive for several days or weeks 
other wave forms will emerge Jouvet. 19721. During. 
the first few hours. however. the pattern of slow ac- 
tivity intereupted by sleep spindles usually continues 
without change. Aller intravenous injection of mus- 
carinic cholinergic stimulants such as phyostigmine 
or arecoline. the EEG changes to one of low voltage 
high frequency. The threshold dose for desynchron'- 
zation by arccoline of the EEG in the cervesu woke 
cat vaties between 25-50 ig kg, Doses of atropine as 
small as G1 mpekg (iv), will eause a substantial in- 
crease in this dose and may block the effect entirely 
(Rathbun and Slater. 19631. The response is. therefore 
2 sensitive test for central anticholinergic activity of 
the musearinie type 

Three of 4 cats, in which the brain was divided 
4 the ponio-mesencephalic junction. showed well- 
chaed slow wave activity with intermittent spindling 
in the surface EEG. In these 3 cats doses of arecoline 
of 10 of 20ygkg (x) converted the synchronized 
EEG to a desynchronized pattern. When these cats 
were treated with | and then 3mp/kg of fluoxetine 
(iva the threshold dose of arecoline did not change 

  

Rut-Sleep Pattern 
Four rats reseived various doses of fluoxetine dur- 

ing 4 series of range finding experiments. On the first 
two consecutive days they received water and on the 
next two, euther water, of 2.5, $ or 10 mg/kg of fluos 
tine: EEG's were recorded for 7.Shr, The consistent 
observation from these trials was a decreased amount 
of REM sleep in rats treated with 5 or 10 mg/kg of 
Auoxetine (Table 2. Although one of the 2 rats 
treated with 10 mg kg was awake for most of the first 

  

Table 2 Effec of fuonetine on skep pattern of rats 
  

Dose Percentage of sleep state (7-5he) 
te 0s AWK SWS REM. 

    

4 458 436 $81 
a7 4! 787 

2 a6 32h 4a 
sir 09) 40 

2 we St 
451 430108 

4 22 0 49 109 
3 470480 so 
O 2x 99 3 
3 4530 482 6s 
0 2 6k 0 

10 618 308 us 
  

+ Over # period of 3 montha, 4 rats received various 
ores of fuotetine oa 2 consecutive days that followed 
‘days on which they had received water by gavage. For 
atistical analysis, it was judged necessary to divide the 
data into compatible sets The first number of each pair 
is the mean of the observations on Tuesday and Wednes- 
day and the second number, the mean for Thersday and 
Friday. Difcrences marked with an asterisk were signifi 
cant by an analysis of variance. 

‘The samme 2 rats run for 2 weeks 

  

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

Discussion 

Fluoxetine selectively blocks uptake of serotonin 
by isolated synaptosomes (Wong et al. 1974) In the 
brain, re-uptake is a major factor in terminating the 
action of serotonin. Inierference with this process 
should increase the amount of serotonin at synaptic 
clefts. The reduction of serotonin turnover in fluoxe- 
tine-treated rats provides biochemical evidence that 
this has occurred. The decreased firing rate of raphe 
neurones confirms this _neurophysiologically 
(Clemens, Sawyer and Cerimele. 1977). Potentiation 
of ACTH secretion induced by SHTP adds a neuro- 
endocrine parameter to indicate again that Muoxetine. 
by inhibiting neuronal re-uptake of S-HT. enhances 

serotonergic mechanisms (Fuller. Sooddy and Molloy. 
1976), 

Fluaxctine is completely specific for blocking S-HT 
uptake in cico without affecting norepinephrine 
uptake at well-tolerated doses. For example, fuoxe- 
tine in rats (Fuller, Perry and Molloy, 1974) and mice 
(Fuller, Perry, Snoddy and Molloy. 1974) prevents the 
depletion of S-HT by p-chloroamphetamine but dues 
not affect norepinephrine depletion by 6-hydroxydo- 
pamine. This specificity i also confirmed by a simple 
unpublished blood pressure experiment in which 
fluoxetine had litle effec: on the pressor response (0 
tyramine or norepinephrine whereas nisoxetine, like 
the tricyclic antidepressants. blocked the effect of tyr- 
amine and increased the pressor effect of norepine 
phrine. The administration of fluoxetine can be used 
235 2 tool for studying the consequences of increased 
S-HT at synaptic clefts 

Tricyclic antidepressants which suppress REM 
skep and increase SWS. are relatively non-specific in- 
hibitors of monoamine uptake usually inhibiting NE 
uptake more than S-HT. Nisonetine is a NE uptake 
inhibitor chemically relsted to fiucastine but without 
activity on S-HT uptake at concentrations achieved 
after reasonable doses. Experiments with fluoxetine 
and nisoxetine. should belp in the understanding of 
how NE and SHT afect sleep. Nisoxetine, like the 
tricyclic antedepressant, and fluoxetine clearly inhi- 
bited REM sleep (Slater er al. 1976) 

Cats showed an unequivocal loss of REM slecp 
after receiving fluoxetine. The effect of a marginally 
cficctive dose of fluoxctine (2Smg/kg orally) was 
made statistically significant by the co-administration 
of 2 small non-emetic dose of S-HTP (0.5 mg/kg), This 
demonstrates 2 serotonergic suppression of REM 

sleep and of the PGO spikes characteristic of this 
stage of sleep. Jalire er al (1974) suppressed PGO 
spikes with doses of SHTP in cats pretreated with 
ACPA, During the 24h following large. emetic doses 
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‘of SHTP or tryptophan. Ursin (1976) did not find 
a decrease in the lime cats spent in stage REM sleep 
but she did report an increase in latency to REM 
sleep afier both amino acids..These studies are diffi- 
cult to interpret because of the vomiting. but they 
do seem 10 confirm the suppression of REM sleep 
und PGO spikes by S-HT. 

In the present study when cats were treated for 
several weeks with fluoxetine, REM sleep began to 
return and PGO spikes were seen during both wake- 
fulness and during other stages of sleep. This emer- 
gence of REM sheep and PGO spikes in the presence 
Of fluoxetine suggests that S-HT modulates rather 

than controls the electrocncephalographic signs. Cho- 
lunergie mechanisms are probably the final common 
pathway through which REM-relsted phenomenon 
are expressed (Sitaram. Mendelson. Wyatt and Gillin. 
1977}. Hobson and McCarley (1976) have suggested 
that this cholinergic process can be inhibited by either 
serotonergic of noradrenergic neurones. Since tricylic 
antidepressants (which interfere with monoamine 
uptake) nisoxetine (2 relatively specific inhibitor of 
norepinephrine uptake chemically similar 10 flaoxe- 
tine) und fluoxetine itself (a specific inhibitor of S-HT 
uptake) all decrease the amount of REM seep, dual 
monoamine mechanisms for suppression of REM 
sleep scems an attractive hypotbesis 

In some of the present experiments, fuoretine in- 
creased the amount of SWS on the first day but not 
fon Later days, Light sleep. which in this laboratory 
refers to an EEG pattern of mixed slow activity 
(4-6 Hat, occasional spindles (8-12 Hz) and some (less 
than one-third) fast activity. was usually increased in 
ests. This stage marks the border between wakeful- 
ness and asleep, between conscious and unconscious. 
{a this sense, the present data fit with Jouver’s (1972) 
suggestion that increases in S-HT are concerned with 
the initiation of sleep and the present experiments 
fit the monoamine theory of skep. but the suppres- 
non ot REM sleep has been more striking than any 
increase in SWS. 

During the course of these experiments two unex- 
pected findings were encountered. The present 
authors are ut a loss to explain why cats reociving 
fluoxetine for several days began to hiss and grow! 
cor why this behaviour decreased with continued treat- 
ment. The subjects who received Auoxctine in a Phase 
{ clinical trial (Lemberger. unpublished data} have not 
described any change in mood nor have observers 
noted any change in affect. 

‘The mydriasis that occurred in cats treated with 
fluoxetine was also puzaling There seems to be no 
‘seuroanatomical basis for mydriasis as a consequence 

‘of activation of serotonergic pathways Pupillary dila~ 
tion ofien is a sign of anticholinergic activity. This 
seemal an unlikely explanation since the EEG pat- 
tern of highwoltage slow-wave activity that occurs 

sm cats treated with atropine or scopolamine was not 
vevn. Fluoaetine did not affect the threshold dose of 

aarccoline that induced EEG desynchronization in the 

  

cerveau isolé cat. Since small doses of atropine sul- 
phate (0.1 mg/kg) either elevate the threshold dose or 
compktely block arecoline-induced desynchroniza- 
tion. it «2s concluded that fluoxetine does not act 
as a central anticholinergic blocking drug. Unpub- 
lished data of Dr James Aiken on several isolated 
smooth muscle systems indicate that fuoxetine is not 
a cholinergic blocking agent peripherally. I luoxetine 
suppresses REM sleep and PGO spikes through sero- 
tonergic inhibition of a cholinergic pathway. the myd: 
fiasis may also be a consequence of an analogous 
mechanism. 
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Minutes No. 79-1 
Meeting of January 10, 1979 
Clinical Research Plans Comittee 

Fluoxetine 

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

          

   

Phase I clinical studies have establis) 
single doses up to 90 ng (the highe 
which possesses a pharmacologic pri 
a very long half-life and accou 
fluoxetine. 

     
   

     

    
   

  

Phase II clinical trials 1: 
So far, patients have bi 
20 ug daily for 3 veeks 
according to this r 
patient experience ued on fluoxetine for 
an additional pital. A few other 
patients have sf No~Consistent side effects 
other than nausea) welop, have been seen at 
these dos: ) 4 convulsion, a palpable 
thyroid, ich later subsided) were also 

data on 5-hydroxyindolacetic 
lable, and these data suggest that 

rotonin uptake in brain. Higher doses 

  

days folloved by 
have been treated 

frovenent. One 

  

   

  

   
   
   
   

  

     

deformans has started. Tyo patients were 
78 mg daily. At the top dose in both patients, 
served. One patient treated at 60 ng of 

onded well and is being continued on treatment. 

s have been shipped for a study in postanoxic intention 
study has not yet started. A protocol has been received 

ents with narcolepsy/cataplexy. Another investigator has 
fluoxetine in patients with chronic pain, and this study will 
@ if a satisfactory protocol can be worked out. 

r. J. H. Marsden felt that safety information was insufficient at this tine 
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. 

  

RPC also directed that the proposed package insert section be deleted fro= 
Plan A. 
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LILLY RESEARCH LABORATORIES 

pivision oF EL: LILLY AND COMPANY = 1   MAPOLIBINDIAMA 48208 + TeLEAMOME DIT] taNEe00 

June 14, 1979 

Louis F. Fabre, Jr., M.D., Ph.D. 

Medical Director 
Research Testing Inc. 

$503 Crawford Street 
Houston, Texas 77008 

Dear Lou: 
   

     
      

    

When we talked in Florida a couple of ve 
population of depressed 
comitted to other studies 
in Austin, and I asked that the normal 
be sent to me so that I could amend 

this. S 

This study was to have been a abbr Dice double blind trial 

The Houston Clinic was 
je possébigity of using people 

ratory Yelues for that clinic 
eroegey have not received 

    

    

    

comparing fluoxetine vith etehelscete other agent. I know 
that you are fnvolved in severSixlinical trials, and have been wondering 
{£ we are being realistic in or prof . We originally talked of 
completing the 5 int yr the NCDEU meeting and starting 

  

the double blind shortly 
not going to be in a pos 
fluoxetine in the nea 
time to complete the 

feafter.Q}t really seeas to ce that you are 
to get,on with the double blind phase of 

jure and @obably are not justified tn taking 
a study. 

1 am inclined to agaypt what. & inevitable and suggest that you sbandon 
the fluoxetine ty daa ve t.further effort. You did complete one 
fifth of che a 

Would you & Bon t&Qhturn che medication, che forms and four fifths 

  

of the gra I gake this suggestion without bitterness or hard 
feelings. SY ais i NS conplere 3 of & double blind studies that vill 
tnstere Betver etine is an active antidepressant. 1 should be 

collect data rd the sQpi and need the help of investigators ready 
to go now. If xouvare wilG@ig to drop out, I hope I can find other 
fnvaseigacorea@S re busy a2 you are now. 

ur 
I. #, Slater, M.D. 
Research Advisor 

  

THS:ék 

bee: Dr. H. A. Barnece 
Dr. C, N. Christensen 

EXHIBIT 

SLATER 2 
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DE. R. W. Feller 
Dr. L. Lenberger 
Dr. I. H. Slates 

@uly 23, 1979 y 

Food and Drug adainistraticn 
Bureau of Drogs, EFD 120 
Attention: Document Control Reom 1 & 

« $600’ Fishers Lane 
Rockville, Maryland 20357 Ss ry 

Gentlexens 

  

   Res ID 12274 ~ Compound 
chloride 

     
   
   

S ‘ 
gecltted august 7,°1978, THD Protocol Ho. 13,. 

in patients with | outlined a study by 
primary anjor de ao i The dosage regimen 
was revised in a our letter of December 11, 
1978. It is aga. + a8 indicated below. 

Soak ot Se atody, each patient will be 
    

  

   

During the £. 
given one capauby each sorning. If at the end of 
the wesk the! ebowa a decrease of 2%); oz 
falls beloy #0, pla will be continved for ancther 

  

week. If score at the end of the secod 
weak agai’ shows SOx decrease or fells belcw 29, the 

patient Sin tinue in the stwy. fais revision 
tes je in Saction 2.£.2. regarding severity 

of O55. oa “at least 15° to “at ieast 20." 

pi ig lane of floccetine will be one 20-my capsule 
of the first day. Om days 2 and 3, 

a2 psule, be given both in the scoring and at | 
soon. dayQMtwo 20-eg capsules will be given in the 
morning and ce’ 20-53 capwule at noon. at the investi- 
gator's disGhwtion, this dose may be continued for five 
weeks. It nay be reduced if clinically indicated, and, 
in instances where the dose is reduced because cf xsita= 
tion, diazepam may be administered as nesded. 

‘The protocol was amended Karch 16, 1979, to include 
patients with severe or disabling compulsive or cbsessive 

cz Pz 221 2274 
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Food and Drug AGzinistration Page 2 
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ited in the Protocol. / S o* 
Very truly yours, WL ea Ss 
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August 3, 1979 

Lawrence Gosenfeld, 0.0. 
Brentwood VA Hospital 
Wilshire and Sawtelle Bivc. : 

| Los Angeles, CA’ 90073 

Dear Or. Gosenfeld: 

q The enclosed protocol describes a double blind parallel study - 
fluoxetine against imipramine. By using bottles labeled Morning Doses 

| 7 and Bedtime Dose we avoid giving patients a bunch of envelopes, I am 

  

submitting this draft to our Protocol Review Comittee with a reasonable 
hope that they will not ask for major changes. I am discussing with our 
management methods by which we could extend the study to cover a per fod 
of 3-6 months. Please let ce have your comments and suggestions. 

If you think it appropriate, you may want to forward the protocol for 
apprgval by your Institutional Review Comittee. 

“Tit 

1.-H, Slater, M.0. 
Research Advisor 

€ THS: dk 

Attachment 
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Patd Sater & 12 
THD 12274 

THD PROTOCOL NUMBER 14 \ 

A CONTROLLEO STUDY OF THE TREATMENT 
OF MAJOR DEPRESSIVE DISORDERS WITH FLUOXETINE HC] (110140) 

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

1, Investigator: 

Lawrence Gosenfeld, 0.0. 
Brentwood Veterans Adm 
Wilshire and Sawtelle 81 
Los Angeles; CA 90073 

   istration Hospital 

  

2. Study Design: Z 

a. This fs a randomized doubie blind pereitel study: The study 
group wil! consist of 40 patients with a mejor cepressive 

~Q@- —— ——-—disorder_veing treated as inpatients at Brentwood Veterans. _ 
Adwinistration Hospital Hedical Center. 

  

  

3. Contro? Agents 

Imipramine HCI 

4. Drug Names and Codes 

cr - 4468 Fluoxetine Capsules, 20 mg 
g = 4469 Placebo Capsules 

Imipramine capsules, 25 mg 

  

Imipramine capsules, 50 09 

+ 5, Selection of Treatment Groups: 

a. Criteria for Inclusion 

: 1. Outpatients 
€c 2. Eitner Sex - See 5.b.1. 

3. 21 = 65 years of age 
4. Participation will be voluntary. Tne nature cf the study 

will ve fully explained to tne patient and all questions 
regarding tne study answered fully. Upon approval, the 
informed consent form will be signed and retained by the 
investigator.  biank copy of tne consent form to be used 
will ve provided to the sponsor. Patients should be warned 
that excessive depression may occur fro concurrent use cf 
alcohol, barbiturates or other depressant Grugs. about 
possible sedation and cautioned about driving an automobile. 

08/03/79          
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5, Hamilton Psychiatric Rating Scaie for Depression (HAND) 
score of at least 20. 

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

7, Each subject will have an educational level and degree of 
understanding so that he cai communicate witn doctor and 
nurse intelligently, read, understand and complete the 
symptom cneck lists (Zung SOS an¢ Patient's Gicoal 
Impressions), 

8. Expected to attend OPD reliably at weekly intervals. 

  

b. Criteria for Exclusion (include aii accepted contrzindications 
to the use of imipramine since haif of the patients will receive 
that éfug) 

  

1. Women of childbearfrig potential 
2. Serious suicidal risk 
3. Glaucoma 

- 4. History of urinary retention 
Pa eo 5. — Cardiovascular disease especially patients with-conducticn- 

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

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

7. Organic brain disease or history of seizures 
8. Schizophrenia and other psychotic states likely to be 

aggravated by isipramine 
9. Hyperthyroidisn 
10. History of severe allergies or auitiple acverse drug 

2 reactions 
! V1. History of ¢rug abuse including alcono? 

12. Inability to understand and complete self-rating scales 
13. Concurrent acsinistration of other psychoactive drugs 

including lithiue 
14, Use of monoamine oxidase inniditors immediately before study 
15. Improvement curing washout period, e.g., Hamilton 

Depression score of more than 20% or below 20 
16. Family History of “Failure to Thrive" or phospnolipidoses 

6. Study Procedures 

a, Diagnostic Criteria 

1, Research Diagnostic Criteria will be used (Appendix A). 
AN] patients will satisfy criteria 
for major depressive disorder and witl be further 
classified if possible. as: 
a. Primary Major Depressive Disorcer 
b. Recurrent Unipolar Major Depressive Disorcar 
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¢. Psychotic Major Depressive Disorder 
d,  Incapacitating Major Depressive Disorder 
e. Endogenous Hajor Depressive Disorder 
f. Agitated Major Depressive Disorder 
g. Retarded Major Depressive Disorder 

2. Severity 

All patients will be at least mocerately depressed with 
Hamilton Depression score ratings of at least 20 at the 
time of starting active medication and will nave had no 
more than 20% decrease in Hamilton Depression score during 
the placebo week. 

b. Clinical Examinations i 

1, Pre-therapy 

= ee a.— Psychiatric evaluat ions*will_ve performed at the tine 
of admission to tne study. This will include 

> > completion of the following: pee Ss 
1, Modified Adult Personal Data Inventory 
2. Prior eedication record 
3. Record of pre-freatment syzptoas 
4. Hamilton Psychiatric Rating Scale for Depression 
5. Clinical Global Impression Scaie 
6. Zung SOS Scale 
7. Raskin = Covi Scale 

- b. Physical exagination and mecical history 

c. Ophthalmologic Examination : 

. 2. During therapy 

08/03/79 
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-$: 

At least weekly during the study, the patient will be 
rated by tne following: 
1, Hamilton Psychiatric Rating Scale for Depression 
2. Raskin - Covi Scale 
3. Symptoms, Signs and Illness Fora 
4. Clinical Global Impression scale 
5.  Zung SOS Scale - at appreximately tne sane time 

of day. 
6. Patient Global Impressions 
7. Otner rating scales may be used incaddition to 

these, but will not be submitted to the sponsor. 

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

Weight will de recorded weekly. 
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If Significant improvenent occurs, ¢.g., Hamilton 
Depression Score decrease 20% or falls below 20, tne 
patient will receive placebo capsules during the 
second week. A bottle labeled 1b (for blank) 
containing placebo will be supplied with each set. Ar 
the end of a week during wnich 2 patient receives 
medication Ib (placebo) an unnumbered form should be 
used and labeled 20. The bottle labeled 2a (for 
active) will be given to patients to be entered into 
the fluoxetine-{miprasine study. If 2 patient 
improved while taking medication from bottle Ib, e.c., 
Hamilton score decreases 20% or falls below 20, thar 
patient will not be entered into the fivoxetine- 
Placedo comparison study. Extra sets of bottles 
labeled lz and Ip and sets of report forms will be 
supplied so that these patients can be replaced. A 
patient number will be assignee only to patients 
will receive study es » dee 

_Placebo. 
    

  

  stud Period 2. Speen 
Patients included in the study will receive 2 botties 

b) 

¢) 

¢) 

of medication, one labeled Morning Doses, the other 
Bedtime Dose. The patient will be given written 
instruction on now to take medication. Schedule of 
number of capsules to be taken by patient: 

Tine of Day 
AM Koon HS. 

Day 1 1 1 
Day 2,3 1 1 1 
Day 4:7 2 1 1 
Day 8-11 2 0,lor2 1 
Day 12-16 2 0, lor? 2 
Week 3 2 Olor2> 24 

The capsules for AM and noon dose-wili be in bottle 
labeled Morning Doses. The other bottle will be 
labeled Beeriee Doses 
Fluoxet ing--Morning Doses wili contain capsules 
Fluoxetine 2a ad Beat ‘and Beotine Dose will contain 
capsules placebo. 
Imipramine--Horning Doses will contain capsules” 
inipranine 25 m9 and Gectine Dose wit] contain 
capsules imipramine S069. 

 



  

            

56- 

e) This schedule of cepsuie taking will result {n tie 
following doses: : 

Fluoxetine Imipranine 

Day 1 ar 75 
Day 2,3 40 100 
Day 4-7 60 128 
Day 8-11 40-20 100-150 
Day 12-14 40-80 150-200 
week 3 40-80 150-300 

f) At the investigator's discretion dose can be adjusted 
by manipulating the noon dose first, then the morning 
dose or bedt ime-dose, 

4) a) If_in the investigator's opinion, it is necessary, 
chloral hydrate 0.5 9 or 1.0 g may be given for 
sleep. Adainistration of chloral hydrate wil) be 
recorded in tne case report form, =~ 

b) If a patient complains of agitation, the dose of study - 
drug should be reduced and the patient may receive 
diazepam at the investigator's discretion, This 
should be entered in the case report fora. 

7, Evaluability Criteria 

Determination of clinical effectiveness will be based on the overall 
evaluation of changes in the scores of observer and self-rating 

pBcales (See section 6D for specific scales to be used). Wnen 
possible, 2ll ratings for 2 patient will be cone 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. 

8. Monitoring Adverse Drug Reaction 

a. All data from SHA 12/60 and hematological examinations will be 
reported on the form supplied. Values outside the normal ranse 
for the laboratory will be circlec. When clinicaily significant 
changes that. the investigator does not regard 2s serious end 
requiring imediate notification of the sponsor occur, the test 
or tests will be repeated at the patient's next visit. 

b.- Serious reactions are to be reported to the sponsor immediately 
by telephone with follow-up written report. 

¢. A Symptoms, Signs and Illness Form wil be completes at end of 
each week to elicit behavioral and subjective side effects. 

d. Range of norma) laboratory values are to be furnished to the 
sponsor. 

08/03/79 
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$. Criterta for Discontinuing Drug 

a. Any patient who develops a serious adverse effect. 

b. Patients may be recoved from the study upon their own request. 

c. Upon termination the investigator may, at nis discretion, 
Cautiously institute other forms of treatment, excluding for et 
Jeast 2 weeks MAQ!. 

é. Drug say be discontinued if serious risk of suicice develops. 
10. Estimated Duration of Study 

6 months : 

11, Report Forms 

Every patient admitted to the study. who receives stucy medication 
must have @ Lilly case report submitted. & 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 visit should be 
completed but the data will not be included in the overall 
statistical evaluation unless medication is stopped icmediately as a 

gensequance of this visit, in wnich case the final report form snovid 
be filed. 

12, Statistical Analysis Plans 

The various rating sceles will serve as the cata base for evaluation 
of results. Data will be analyzed by appropriate statistical methods 
by Eli Lilly and Company. 

13, Reports of Sponsor to Investigator 

2. Sponser will notify each investigator whenever a serious adverse 
reaction report is received. 

b. Update of the clinical brochure will be suppliec pertoaically. 

c. The investigator wiil be provided any resuits of statistical 
analysis of his dste made by Eli Lilly. In addition, the 
investigator will be kept informed of results received from hic 
whether they are favorable or unfavorable. 

08/03/79 
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LILLY RESEARCH LABORATORIES 

  

  emene 27 terzoce 

August 15, 1979 

Dear’    ° 
AS you know; We have two investi@otors wl ~ been treating depressed 
outpatients with fluoxetine usQQg"60 m EBausing the first veek and 
usually 40 mg/day for four additional ey. A third investigator using 
the same schedule of doses Bets ently admitted inpatients. All 
three of these investiga ave retorted lifting of the depression 
during the first week in of patients. Sone patients have 
become agitated a: cenoeSypce excessive sleepiness. 

I am anxious to con! to copiect data on the use of fluoxetine as a 
treatment for naj ss{eMisordecs. It has been some time since ve 

fet from received a case ri ie unit. Is there any hope that you can 

continue the aes you Giyted tone tine ago?     
LU
GS
 

24
 

89
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LILLY RESEARCH LABORATORIES 

Division OF CLILALY AMD COmPaRT + (RSUAMAROLIS, INDIANA 46208 + TELEPHONE (DIT) 636-2211 

September 6, 1979 Sf 

ne
 

      

  

    

   

   

‘SHTP and carbidopa has started. 

be avaPipble by year end, and ve 
.- Have done anything with the 

Final results, including pathology, sho} 
can then file an addendum to the prot 

It has been some tine since I ha about your fluoxetine - 
studies. I do not know whether ‘relapsed vhile on placebo, 
whe ther QW improved, vi ie you added new patients or.even how 
the marrow culture cope ines Sa <5 out. = 

The pharmaceutical industr oli research are both regulated 
industries. The FDA is ed witl ye responsibility of overseeing both 
activities and we, bot! and I, must make a reasonable effort to comply 
with regulations. ee 3 Dr. ie filed with the FDA a Research Protocol 
that described an e: ne & whether fluoxetine would benefit patients 
with intention py ee ts. t= specified a mechanisa for you to 
supply data to us. atlace | oon with the procedures described in the 
protocol places oth i ardy. There is nothing I need less at this 
stage of my li an an Istigetion by the FDA; I will be retiring as of 

  

beh under pressure from Regulatory Affairs in the 
about your study. Hy colleagues there have urged ne 

December 31, x year, 

For sone t! S sa, 
company taQ sone! 

1 since they believe that your failure to supply us with 
Ainical evaluation of flucxetine and may sooner 

or later get Lily into ¢ vith the FDA. Can you make sone effort to 
comply with rotocos@y that the study can continue? 

foot to help patients with intention myoclonus, bot I 
ear end I would guess that if you send no data, Lilly 

    

    

  

     
    

    
      I have supported you; 

will not be here ne: 
will send no drug. 

Sincerely, 

   

  

wt. B. Slater, 4.0. 
Research Advisor 

1H Ee alii hy 
cc: De. H. A. Bacnett 

| Regulatory Affairs S4TER ¥ 
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Septesber 19, < & Kk 

  

I.E. Slater, H.D. ° 
Research Advisor @& % 
Lilly Research Laboratories a 

Division of Eli Lilly and Company G’ Indfanapolis, Ind: 46206 WY Ss 

Dear Dr. Slater: Ps & 

The protocol which you sentge on Augigh16 locks all right with 
the exception that you had ment hthamalogical exam 
could be carried out by nyseh{ or! the office and 
include just the external ‘and 

As you probably ba ized, the money that vas initially given 
to me by Lilly for this Qbtdy is negoadequate and in fact recently 
the study has been c out the funda I have been able to 

      

  

raise. I know thi tandagd Procedure with orphan diseases as I 
have encountered 1 with other drug companies and 

        
   

       
    

ame pro) 
myoclonus, since, an fitable disorder and of lesser 
interest to the QefrmaceutQMi industry. Unfortunately, this . 
affects the m of 1a] ts, clinfe visits and other procedures 

  

fe in a vell controlled clinical study. 
this to You 2 amber of months ago and you thought 

you could of si istance in obtaining a similar degree of . 
Funding. @)¥or a fetine study in mental depression. 

‘your last letter that fluoxetine may 
atients with syoclonus is unfair since 

they should b&\paricl the same therapeutic advantage of modern 
nedical science as patd@ets with core profitable diseases. Therefore, 
if Lilly is unable BStoance the continuation of this study, I will 
atteapt to raise the Doney xyself, as best I can, in order that ve 
may continue to study the therapeutic use of fluoxetine in patients 
with myoclonus. 

   
   
      

  

jelieve theythreats, 
not be made ay@teble to 

In response to your letter of Septenber 6, 1979, I ax sorry that 
you thought that I have been purposely unresponsive co your letters. 
As you know, I was away on vacation during tuch of August and did 

B6
5 

02
9 
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.E. Slater, 4.D. ee
 

not arrive back to vork until afcer Labor Day. There is Little to 
report as no patient of ine has taken any fluoxetine during the last 

2 months. The last white cell count on the patient with leckopenia vas 
3900 and weekly white counts since hospita! 
this‘ level. The bone narrov culture from 
a low normal growth with one colony and 2 clust 
grovth to evaluate the effect of adding fluoxet: 
4a vitro. ° 

   

    

    

   
    

    

    

Thiank you for the inforaation from ch soe and the 
update on your animal toxicology vith SHIPA% will betost interested 
ia further, progress reports on this... . 

= Congratulations on your pending 

| 
66
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Aine at ca “ prpcnienicnsiiacn 

Mr. Dan G. Russell. 
ce: Dr. I, H. Slater 

I recently visited viet 
Tesearch nurse, conc: 

vas learned that thi d four patients, however two of these 
patients never re afteDMhe first visit. One other patient com 
pleted seven vi jut had oply minimal improvenent and experienced 
excessive stii fon as @@\de effect. Another patient discontinued 
the study at vVegdt threc@acause of lack of efficacy. The doctor had 
also indica at exggene agitation vas a side effect in this patient. 

outpatient 
tients. If    

   

    
   

It was nyQOpressio&Gyon reviewing the case reports that they vere 
very slogyly £1ig@Bat and very incomplete. 

Baseg Wythe sighs with which this study has progressed, this vould 
. app to be t minute effort to enroll en additional five patients 

in QKer to full payzent. It is ny impression that this study 
never @Bkoupleted satisfactorily. 

& 

dy 

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

Seater JO 
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Minutes No. 79-8 
Meeting of November 28, 1979 
CLINICAL RESEARCH PLANS COMMITTEE 

Menbers Present 

L. Bendush 
Z. Gutovskt 
Leuberger 
H, Marsden 

F. B. Peck, Jr. 
W.I.E, Shedden SE

NF
 E

e 
tr
ee
 

Present for One 
or More Itens          

     

  

~ Pettinga 
Pobland 

. L. Step 
. J. G. Whitney 

Dr. R. B. Williams 

  

   

‘of this meeting has been summarized on the 

Fluoxetine LU = teil 

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

PCr 
G. E. Cutowskt mie 

  

2061 SCA tee 7 CS 
—_ 
   

Attachments aL a. 
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Minutes No. 79-8 
Meeting of Noveaber 28, 1979 
CLINICAL RESEARCH PLANS COMMITTEE 

  

Fluoxetine [L¥110140] ~ Revised Plan A 

Dr. I. H. Slater reviewed the status of fluoxetine clin: 
as a background to proposed revisions in the original 
Plan A. The prizary thrust of 
directed to the treatment of 
tension, pain, obesity, and 
statu: 

   
   

          

        

    

   

    

   

    

    

  

contdiygy with 
en increased. 

Comparator 
ed as to 

the FDA likely would 
, the other was added 

  

the need for 
require cot 
for the 

  

fave sufficient antidepressant 
maths. Responding to a point 

onal dose-ranging studies 
ns at this time, but recained 

   ve 
lind studies. 

jow is to consolidate fluoxetine's position first 
sion, proceeding as rapidly as possible. This will 

tate maintaining close contacts with investigators. 
  

wed the modifications proposed for fluoxetine'’s Plan A, 
ct Yo the provisions noted above. 
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December 24, 1979 copy 

I. H, Slater, M.D. & ey 
Lilly Research Laboratories 2 
Division of Eli Lilly and Company o* 
Indianapolis, Indiana 46206 WL S 

S Dear Dr. Slater: ° £1? 
Enclosed find the data on the Ingy patient on the fluoxetine study. As 

t expepienced psychotic worsening on active the records indicate, this 
after, discontinued. drug which Improved somt       

   
    
   

  

jents coo with fluoxetine we were not Impressed 
mare le drug. There were two patients that 

e see in both cases we question whether this was 

In review of the eleve 
with the antidepres: 
entered remission 
drug related. others eré was either no change or clinical worsening. 
Side effects "ee es of the doseage regimens. 

Ihave recel ment in support of the study. It has been a pleasure 
collabo 

Sincers 

SS 

& , 
Professor of PaySey 

cs] - 

Enclosure/ 

EXHIBIT 
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