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Asunto : Soliciud de patente para: UNIDAD DE DOSIS DE MIRTAZAPINA
PARA EL TRATAMIENTO DE TRASTORNQS DEL SUENO
Solicitante : AKZO NOBEL N.V.
b Fecha de Solicitud : 9 de febrero de 2001
1. Yo, Emilio FERRERO, obrando como apoderado del solicitante en el asunto antes

identificado, me refiero al oficio nimero 8373 notificado por filacién en lista el 3 de agosto de 2008.

2. Medlante el oficio nimero 8373 se puso en conocimiento del solicitante el Informe que
contiene las observaclones hechas por su Despacho sobre el examen de fondo de la presente
solicitud de patente.

3. Atiendo a las observaclones reallzadas mediante el oficio nimero 8373 de la manera
sigulente:

Prasento junto con este memorial copia de los articulos requeridos por su Despacho con
el fin de reallzar un andlisis de la patentabllidad de la presente invencién.

4, DOCUMENTQS M' UNTOS: Junto con este memorial presento los sigulentes documentos:

1) DATABASE DRUGNL “Organon's Mirtazapine Still availlable for licensing in tho)é'
Database accession No. 92:603, XP002184421 & R&D FOCUS DRUG NEWS

2) E. VESTER ET AL.. Anxiolytic and sleep improving effects of mirtazapine in everyday

clinical practice® EUROPEAN NEUROPSYCHOPHARMACOLOGY, Vol 7, no. SUPPL.
1897, page S175 XP0009881354.
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3) RAMAEKERS J G ET AL: " Effects of noctumal doses of mirtazapine and mianserin on
sleep and on daytime psychaomotar and driving performance in young, healthy volunteers”.
HUMAN PSYCHOPHARMACOLOGY, Vol. 13, no, SUPPL. 2, November 1898. pages S87-

S87, XP0O00976860. /

4) RUIG G S ET AL: "Effect of the antidepressant ORG-3770 on human sleep” EUROPEAN
JOURNAL OF CLINICAL PHARMACOLOGY, Vol 38, no. 6, 1990, pages 551-554, XP

000879975. /
/

5) WESTENBERG HERMAN G.M: “Pharmacology of antidepressants: Selectivityor
multiplicity?” JOURNAL OF CLINICAL PSYCHIATRY. Vol. 80, no.SUPPL. 17, 1988, pages
4-8, XP000979957.

6) SITSEN J M A ET AL: “Mirtazapine a novel antidepressant in the treatment of anxiety
symptoms: Results from a placebo-controlled trial®* DRUG INVESTIGATION, Vol. 8, no. 6,
1004, pages 330-344, XPO00981383.
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Organon's Mirtazepine Stil) Awailahle for Licenging in the USA

. R&D Focug Drug MNews (13 Jul 1992). ’
iis .
Organon's antidepresgant doug,. mirtazppine (ODRG 3770, REMERGON), 1=
still available for licepeing in the USA and Japan. Marketing
approval ig still awaited in Rurcpe, the ppbmisgion for this region
m wmade in April 1991. Fhase III trials have now been completed in

U8A.

Mirtazepine is an alfa-2 antagoniat acting at the presynaptic
recaptors. It shows no monoamine uptake blocking activitieas. This
compound ia a . potent antidepreéssant with anxinlytic and hypmotic
properties with a good toxicity profile. It has few anticholinergic
slde-affects and littla cargiowascular toxicity. For further
information on the licensing apportunities with mirtazepiné rontact:
Mr Schikan, Licepsing Department . Akeno BV, POB 20, 5340 BH Oss, The
Netherlands, Tal: (31) 4120 62945; Fax: (31) 4120 62522; Telex:
37503 AKPHA.

I:icanniug Contact: Mr Schikan, Llcensing Department, Akzo BV, POB
20, 5340 BE Oss, Tha Netharlands, Tel: {31) 4120 62945; Fax:.(31)
4120 €25 22; Telex: 37503 AKPHA
N ﬁirtaxapina; mepirzepinea; azamiangerin; ORG 3770; REMERON; ZISPIN
] 61337-67-5 .
‘ N6éA Peychoanaleptics, Antidepressants
Organon /
STA licensing offer. United Etates; Japan

0 XF_Maiatin_ | »
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[P1.126] Anxtoiytic and sieep improving effects ot
mirtazapine in everydsy ciinical practice

E Vester, LT.H, Halpdingsn. NV Organon, Oxx, The Natheriands

Alm: To assess sixiolytic improving effects of mirtazapine
(Mmd&ﬂhhruﬂuﬁnhmqm—hbﬂ.mum

sy,

Materials and Methods: Patiens in nmed of

ment with antidepressanty =y nssoxsed by psychistrists a-(l'ln'rhe
Netherlandy, were lnciuded in the shudy. Pasticipating peychlatrists ween
working in different clinical settings, involving primary, ontpatlest and
inpatiznt enve. A spechilly developed check-list tn Dutch languags for
global assestmenis of efficacy and safety by a physician weze used in this
wmnummm-mmdl 2m3wah-nd3

= ‘ I - -~
u-smmmmmu-mmmma
= 473). Eficacy snd tolecability of mirterapine were assessad during a

qumm:-ﬁvﬂtnﬂnmmwlm
IMHMNHMMHHIII

patents
cvent progressively decreased during the study perdod, from 46% at visit
1w 21% = visht 3, The culy mdversa events registerad in mare than
3% of patients were somnolence at all thwee vigils (in 29%, 18% and

+ CAVEL ABAGADOS
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Hur. Pspehopharinacol. Clin. Exp. 13, S81-597 (1958) _ 3

Effects of Nocturnal Doses of ertazapme and Mianserin
on Sleep and on Daytime Psychomotor and Driving
Performance in Young, Healthy Volunteers

J. G. RAMAEKERS®* N. D MUNTIEWERFF, L. M. A. VANVEGGEL.

M M. C. umwuxm; P. OHANLON

Experimental Frychopharmarology Unit (formerly Instinas for Hutom PW-M}
Mdlﬂhﬂurﬁul‘lmu Monstrickt Untversity, m:.mmn-m

muwmmwh-mdmwmmmmm
“userin or placebo during separats perlods of 15 days. Mz sud misnansin wem rwpost r
_mdlsgmw%mhb days apd Aose nd:60.mynocte THE IR =
were 1) 5,8, %9and puidwmud’emdiﬁf'udphdn
ounnnd.md:mtw(cn‘ CRT, muvm)mwmmmmm
duration and Mw-wntﬂdhudmwdqmﬁuHummnu-
Mtlynpmdnchwmr driving pocformance on day 2 of trestment, On day 8, the affbcts wers virtvally
gone, although soma Sopairment cocld el be oteerved in the misgsedn condition. No drup cffects 0o
were found on day 9 despite the dose cacalation. On day 16 of treatmet, driving performancs azd
‘ldhwﬂlshﬂr decyeused n, rﬁwmhmmmm‘mm:ﬁhdnhu
twolamnce 1o ke droga’ adverss waf not completa. This obssrvation way alan swpported by sobjcctive daa.
Stmilsr focwments in sleap demtion and fecfings of lethargy, drowsiness aad weaknes were observed throughont
treatment with both drugs. Alerinem mad 'contentednass was slwyys lower during both dmg teatmemty then with -
phosbo, Spontansongly reportsd adverso cvests were simdlar to mlf-rated side-offects and more of both waere
mmmmnhmm&mﬂum&dmdﬂdm
drags ween givailur snd oqually Jow in magnitads, Effecty were tonch jees than thess sexm in other
nﬂmmnm‘mﬁnmﬂyd—- both drugs thould be peeseribed in noctamal dosing
regimens, and not jn divided dosss enver the day, for avoiding exosesive sulsfon and performanen Inpairment. - -
tlmmwnqnmm

RANY WORDS — mirtarapine; misnserin; dqndﬂvln;m:mplrml. Mﬁnﬁhﬂn

INT. .R,,DDUCT ION

== e

mochani thexspeutic action Mﬂsmnﬂuﬂmmpu. in contmst
d:ﬂu:munzrudkn:lmmm 199¢; to misnserin, has Uttle for «; reocptors. The
sLrong noradrenergic

Xelder et al, 1997). Bolh drugs hme biodkade of 2, mitoraceptors on
bmdm;mnmniﬁu for ME E .ﬂw' Bearons mm :;. g:d% :rnd relesss of
= we rolcass stimulares o receplors on scrotopergic

serotoncgic

Corponduues (e Dr. f. Rumsors, EPU. B & coll'firing, Further facifitatido of S-HT reletse is
' P

Univeralty. r.o.;‘:'um. 6200 uguummuch- canted bymmpinﬂnmﬂuﬂlmyua

lands. B-maik jramedkarsfapmycholegy aimsensl ‘Wl hwu at sxooal terminabs
llllpqm'.n:—llm ‘.- srotonin neurony. By epacific blocking both post
CCC OBBS—6222/98/520087-11517.50

T, 1998 John Wilcy & Sems, Ltd

OGN «X_FTROECA. ) _»
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?t_ﬂlm 5-HT, lnut:l S-g;l‘, recepions tha net effiery
mittazapine within mmnumcaynmnm
indirectly enhance aeurotransmission st S-HT,
receptors. The remaining site of amtagonistic
mirtazapine activity, the H, receptor, @ not
thought 1o mediate an lnhdcplulmt effect Rather
H, blockade causes sedation that may be desirable
or upwanted depeunding upon the patient’s con-
dition end when lhednqhhlwndnnngth:
circadian cycls. Mirtazapine is rapldly absorbed
and reaches T within 2 b The drug
substagtial mptsmd:bol:m resuiting in about
50% bioavailablity (Voortman and Paanekker,
1995). The contribution ol'thlmmbnﬁm
toth:t:;lwha:d H%ﬂ)elbofmmn

i ie and
%::1997) Bhuduation of the and its active
metbolite oceur with a hatf-life of 20-40 h. Steady
muhmchduﬂﬂt:—idnnnt‘mnmd.mu
gnlly dosing mm al., 1995). The therapeutic
cae range is 1 ihﬁthnilﬂ‘umunlb
M‘m‘m sleep and  avoid

Phmse | tolersbity trials (Dats on file -am;a

.
J‘_

ance in several teats of psychomotor perfonmance
(Tuppiog. CFF, Mrddox wing, Postural Inztabil-
ity) and iucreascd feeliups of drowsiness and

batweey 1, S and & h post drug. The

pasxivenesy
- Investigators judged l:hedqne of mmtdhﬁr

mirtazepine to be abont equal to that of switdpty-
line. Neither drog’s offect was potentiated by
diazepam. Ruigt ot ol. (1990) Investigated the

" T 1998 Joha Wilay & Soms, Ltd.

WO A STR0A_ L

conducted the newt morning at 16 b post drug
showed no elfect of mirtazapine. Subchronic cffects
nfmuhapimmmhomﬂmpd‘mum
studied fu a pilot study by Robbo e1 al, (1994). Six
volunteers were trested with astending eveping
dnudlisoﬂdismgfhrmdln'l'woothu
volunizers reccived placcbo in paralle). Moderate
impainnent was found between 12 and 17 b after
the imtial dose ou almost every peychometric test
(@mewmmvumy
Subsequent dosex did noi affect performance,
indicating that the development of tolerance
occorred st a faster mate than the escention of
mhtazapine’s plaspa concentmation. However,
mhjanﬁwﬁinpuﬂ_lwndnmwnmdthmugh-
out the teatment period. .
These sindies suggest {hat whatever impairing
pumlmmdﬂtmnhmmum'
wholeorpnby dmn;nnduleq\.
oo s "u::nnhthndnu this
dosing regimen in manuet
it seemed estential to determine what the drug's
effects cn a1e over the days foliowing

poisntial (Seppillll,
and Leder, 1986; Mattilla e of, 1978), but also
because it is in struchoe most related 10 mirtaza-
pins. Bffects on peformancs were expectsd 10
mmmpfwwmmr
&; adrencreceptors is 8 determining Factor.

METHODS AND MATERIALS

Subjects

Eightcen healthy velnntesrs, nine males agd nine
females, were recruited by newspaper advertise-
ments. Initial screoning. was sccomplished on
lhhud:q!uw-maﬁnlhhmmdmmg-
sxpecience questiompaire. individuals
were physically exsmined by the Medical Super-
visor who also obtained blood samples and a
standard 12-lead alectrocardiogmm from esch
one. Standard blood chemistry sad hematalogy
agsays were conducted ap those samples. Subjects
were jnchuded if they eatisfied the following -
criteris: possession of a valid driver's licence,
aged 2135 years, nommal bmomhrvuua.l acuity,

Hune. Pypekopharaicol. Cftn, Exp. 13, SET-S57 (1998) -
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correctad or votorrected. Exclugion criteria wors s
follows; excessive smoking, positive wrins drug
screen ul sreening, history of peychotio illocsa,
drog shuse, cardiovascular disease, unusus] sensj-

tvity 10 medicinal drnp,m.l.h-pncorneum-
logica) dizease. The study was carrded eur in
accordance with l.hn Wnr]d Medicsl A.uod-ﬂon'l

1989). 1t was approved by the llnd!ng Ethics
Reviow Committee of Maastricht Umvemsity.
Wiitten informed consent was obtained from

each rubject pnn: to participation.

| \axlgn and treaments
Trestments were administered in separate 1S-day

svening dose.

Performance assesrments

final three rinls. Performance on the sustained
nilention st (VIG) and the sundard Highway
Dﬁvin"rutlhbwlitﬂa ice effects, so for
these, training simply invoived the administration
of one trial.

CFF (Ez) is the visual lynems threshold for

rcpeatedly responding to and recovering from
discontinuous (on—off) light stimulstion. Teaing
of gimuli arriving at the retina at froquencies below

2 1998 Joha Wiley & Sona. Ll
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the CFF threshold am perceived as flicker. those
ubowm, as constant light (Vourman er al., 1991).

CTT mensures the subject’s ahility to control a
displayed error signal in & In-ordor compensatory
tracking task. Error appears as horizonta] devi-
ation of a cursor from midpoint on a horizontal,
Iinurlult.'l:lnsnbjmllnquimdtbmh
compensatory joy-stick movements that null ths
ermor by miurning the eursor 10 the midpoiat The
frequency of cursor deviations, and therefore it
velocity, increases as a stochastic, inear function
of time. The subject is requimd (0 make compen-
satory movemarts with a progressively higher freq-
wency. Even this pexponse frequency lags the
error signal by 180", At that point the subject’s
raponse adds to, mather (han gubtru:ts from, the
error and contyol s Jost. The fisqnancy st which
the subject loats doutrol is commonly defined s
Iambda-¢ (the “oritital frequency”). The seciprocal
of this frequency is theoretically the
mowr delay for hvmans operating in closed-loop
system. ‘As mxch it i smalogous o a 2<choice
reaction time in disrete responding tasks. The
sutgeet this test iu five wisls on cach
occasion. The mean lambda-¢ (tad/s) was recorded
aa the final score (Jex ot al, 1966).

CHT (ms) measures the mubject’s avcrage reac-
ton time Lo the wards ‘left’ and ‘right' weing
mupmdrupuh-bmmnl.l-hlro!‘mhupenn

pressmted at compatible aod i tible G.c. left
and right) position on s computer upl-y Avarugn
mhnnmmmdwa—

VIG has boem . extonsively u-d in studies on
human vigilance performenca (Mackworth, 1950).
Subjecty sra geated in fronk of & complter screen
displaying a ciroular arrynghment of 60 dots almu-
ixting the scoond marks on s clock. Dots are briefly
fhmminated in cockwist rotation at a rate of one

per sccond, UnmaBy the rotation procecded with a
s' Yump'. Subjects are instructed that at ram,
jrregular intarvals the tatget proceeds with a 12°
jump by skipping onc of the dots In the normal
szquenca, This ‘double jomp’ uth:npﬂtumdl
subjects rospond by prossing s buttop. The
dependeat variable of the test is the number of
cofrect detoctions; the test lasts 43 min.

Th:l-llghwwbnms'lhthlbenuudfm
drug sereaning purposes i
1991 (O'Hauvlon e al, 1982). It was -lmdlmlmd
the following year and has been a applied
mnthltythcmmm:rmmnn
subject’s wask is relatively simple. He/she cn
prmuryhl;hwﬂ-hm.di\mled) :hnhe;mnm;

Hum, Paychapharmacel. Clin. Exp. 13, S87-597 (1998)

in The Nethorignds since |
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of & 100 km circuit. He/she then proceeds to drive
while attempting 10 maintain the vchicle at 4 con-
stamt spoed (95 km/h) and steady Interal position
between the delineated boundavies of the siower
traffic lanc. The subject is allowed to deviste From
this procedure in ordsr to pass slower' vehicles
trevelling in the same lane. At an intemection

balfway through the circuit, the sobject drove off -

the highway and re-tutered tmvelling in the
oppotits direction,

The subject was sccompanied by two investi-
gatars. A téchrician, whoss task wis to opemite the
eqqipmmt.wypmmtinthnmpuuyu'sm

Assusrments of mood

A serjes of 16, 100 mm horizonts! visual anelog
scalos were used to subjectively evaluate changes in
mood experienced by the snbjact as a result of the

1998 John Wilay & Soms, Lid.

XK «XP___Sriuiia, e

NY ORGANDN PAT DEPT.

+ CAVEL ABAGADOS

§. RAMABKERE E7 4L,

treatmept. Subjects were naked o indicate how they
felt at the tiroe of lesting by drawiag a vertical [ine
on exch scale; the ends of asch scale represent the
opposite extremes of a given state (droway-alert,
ense—relaxed, otc.). The subject was told that each
seale represents the eatire spoctrum of esch mood
state. The resnlt was measured i mm from the
might end of ths ecale. Using this tagt, three [aciors,
ie alartness, conteutndpess and calmuess can be
calculated on the basit of a main component
analyxis (Bond aud Lader, 1974).

CNS and sleep asseszmenis

Side-offects were recorded by subjects on separata
100 mm visual sanalogue scales. The items included
drowsiness, lack of concentration, memory disturb-
ances, dizzmess, nanses, weakness, beadache, lack
of coordination, dry: tod kethargy. Sle
ssoased by subjects veing The Groniig  Sleep
Questivnmaire (Mnlder-Hajovides van der Meuden,
lﬂll}.Thililamndnddinimlllcpqu!iw

‘quastipnnsire describing the quality and
of slesp. Sleop questionnaires were completed
followiog wakmg on buscline and days 2-16 of

toatmant. Side-effects wers nssegsed in the eveving

of the sams days. For analytical purposes they were

later & over three assesgment deys to

canstruct five consecutive time perfods that covered -
the whole restmint, Awrages wers made over days

2-4, 5-7, 8-10, 1113 and 14-16.

Pharmacokbuetics - : .
Blood sumples wers collectzd on days 2, 8, 9 and
16 of treatment, Mean plasma concentrations Were

quantification wes 0-2 ng/m),

Statiyfics

Analyses wore carried out by means of the |
SPSS/PC 4 program series 1o javestigate whether
the effects of mirtazapine and miantexin on
performance differed from thosc of placebo (H

Puformancs during weatment was adjustcd for
initisl differences at beseline by mesma of a
standard analysia of covariaoce, Adjusied scores
of psychomotor and driving performance end
umml\m:nun-ly:ln.".lt:\'a'rytilmn'.«:immi::\;all

Hum. Payehopharmacol. Clin. Exp. 13, 357-597 (1998)

doeqQ7

80 94
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> comparisons

the dayign or suggmted by the theoretical basix for
the experiment (Winer, 1962). The pooled within
subject neidusl variance was used as the error term
for conducting all tests within & particular et

Adjusted meanp of sleop parameters mnd sub-
jective gide-eifexts were not normally distributed.
They were enalyzed by the non-parametric Fried-
man test to detect main differences betwesn
treatments and placebo, These were followed by
‘Wikoxon's signed-rank tests 10 compare the effects
of treatments and placcho on sepamtc trestment
days.

RESULTS

Drop-outy .

One gubject withdrew from the sscond period after
10d;£nfmilnminhum;.nmmn'l:lijn
stop Plrhuplﬁnn" prior to his thind period, in
uﬁﬂpuhmuhpuibhmmofn%:‘m
be had experlenced during the first period (ruiwn-
sorin), i.e. apatiy and loss of libido. wantly,
both subjects cdid not participate in the third period
wheyein they would have been treated with mir-
tazapine. In total 16 subjects completed the study.

Paychomotor and driving performance

Summary of agnificant and nearly significant
results fiom the siatistical analyges mme given in
Table 1, Treatment effects on CIT and SDLP
m:haddsniﬁmnondqyznqd_dqszmd
9 respectively. Drog-placebo comparisons revealed
inpairing effects on CTT of both dmgs on day 2 of
treatment “Thoy alio showed elevated SDLP valuea
on day 2 and 16 of treatment with mirmzapine and
on day 8 with mianserin, though the latter just

‘failed to reach significance. Mean (SE) CTT and

SDLF values in every trestmant condition wre
shown im Figure 1. Miansarin alyo decressed the
aumber of correct dateetions in the susteined alten-
tion test on day 2 of treatruent, On duy 16, the effect
of misnserin on tusixined attention approsched

© 1998 Jokn Wiky & Sons, Lid
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Eiptacsse [l nirtassplne ll s arm

1

Lambiine [rasas)
a

¢

and 9 of treabment with minnserin and on days 9

Hwn. Poypdopharnacel. Clin. Exp. 13, 387-597 (1998)

igoos
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decrenped on day 9 of treatmaent with

Anwumwo:l‘n!laplﬂuntornnﬂynp:ﬁmt
Treatment effccty on performance and

parameters is shown in Table 1.

Subjective sizep estimationy
Bntll min-npma mdmhum muuud em-

© 1598 John Wiley & Sons, Ltd.

$92 1- RAMAEXEDS £7 AL
Table 1. Summary of xigoificant and aseriy sy, nﬂmlﬂmld’uﬂnﬁuhmoﬂﬂddm;m
sod mood u:MhMA(dmgﬂnuhdlﬂhmmnlmhﬁuuwdw
Test Day ANOVA
Overall Nlﬂulpuu v plassho M‘ummn ¥3 plzcebo’
& r ’ » F »
CFF (H2) : - - - - - - l
9 - - - - - - -
16 - - =" - - - -
CIT (md/s} :- 20 48D 0019 627 o013 700 0013
s - - - - - - -
CRT (um) . i - - - - - - -
¢ - - - - - - -
16 - - - - - - -
via (%) : - - - - - 443 0-043
9 - - - _ - - -
16 - - - - - s o083
SDLY (cm) 2 i) 07 0060 &00 0-020 - -
- : - - - - - 01 D354
167 231 366 . ood - 689 - 0013 - -
Aleriness (mm) 2 ‘2 430 -0 337 o7 83 0007
g - - - - - 476 0037
9 22 4-05 o7 3is 0084 5 0-010
185 31 5895 0007 4405 0053 120 0002
Coutentadness (i) z.' 132 354 ooit ' - - 624 o018
9 232 S5 000 e omE ST 0004
16 - - - 431 0-Dd6 - -
Calrmeys (mm) :. - - - - - - -
9 - - - .65 0-039 - -
16 - - - - - - -
} .
and 16 of treatmeot with mirtazapine. Calmoess mnlpntrkmshumwrindlofdmpndphwbo

treatment were significant. On the average, subjects
llept 432 ard 426 min longey during treatment
with mirtazopine and mianserin than while taking

acebo.

An inpparent difference ‘was moled botwesn

the drugs’ effects. on the gruup‘s impression of
t lml

llempnnd 10 placebo. 'l'l:ehlh‘d.lﬂhluwm

Hum, Wamul. Clin- Exp. 13, S17-897 (1998) )

, significant over ail trestment nights {y, = 1945;
p=0-021)mdllmo|l for the first three nights,

62
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tested separately (Z =~ —~1.-8%; p = 0.055). Mean
{SE) sleep duration and quality throughount every
treatmept condition are shown in Figure 2

Subjeciive side-cfects

headscha. dry mouth, dizziness and concentration
problems (¥, >20-46; P <04015). In addition,
* jpimnserin increatsd uncoordination and maussn
Gy > 27-89: p < 0-001). Drug-placebo comparl-

NY ORGANON PAT DEPFT.

miunserin lnd mirtexapine umﬂldy intreased
feddings of letharpy thqughout treatment
{(Z < ~239; p«<0.016) dsowpinems (Figure 3)
dmn;l’ourﬂmofﬂwhmﬂll(rc - 2:00;
p < 0045); woakness between deys 2 and 10
(Z < ~ 1-99; j < 0-046) nod difficalty concentrat-
ing between day: 2 and 4 (Z < — 205; p < 0-039).
Dry mouth and dizzriness were respectively greater
than placebo lévels botween days 2-13 and 2-10 of
mianserin treatment (Z < — 1.92; p < 0055) and
betweon days 2;-7 and 5~7 of mirtazapine treztment
(Z <« = 202; p<0.043). Headaches were more
prevalent betwecn days 8-13 of mianserin treat-
ment (Z < ~2.1]; p < 0:035) and days 5-7 snd
11-13 of mirtazapine trestment (Z < — 196
P < 0049).

Overnll fraquencies of spontanecmly reported
adverse ovents are by treatment in

Mwmwhmmwi
Multiple adversa wmnmnpondbyonly

vaainly headache (43) and fatigus (3).
Mm@)ﬂmammumfwm

treatmext days &35 (2-18),
Il 37 GW:E (5-87) and 23;;{'9-59) ng/ml.
Mean concentrations

ware 771 (3-02), 1614 - 66),(522)21 (12-80) and
35-3% (21-38) ?ﬂml.

DISCUSSION .
The main purposc of this study was fo_dstermine,
impairing effects on behaviour. .
ﬁlﬁ f &mﬁmw
u' ! igls N "7
f'-‘( Aping )3 WE W Buan-

sons Over successive 3-day Intarvals showed thal

91998 John Wiley & Sons, Lad.

000 P _70N0A_L»

Hum, Frychnpkormacnl. Cln, Exp, T3, 837-897 {1990) -
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Tahle 2 Treatment velated adverse cvents as jud the Meifica] Suporvisas, rate of coanmence
subjecta (“Jmphhin;ornchmnpmﬂnnﬂg&ﬂmlmﬁm e 40d auczbern of

Mirtezapine Minnierin Placnbo
Abdominsl cramps 1 (5:56)
Dopressed 1 (5-36)
Dimsrhova 1 (556)
Difficulty coacentrating 31879 - 4@
Difficulty focusing eyes 1 (6295) .
Dificulty waking op 1(529) 1 (5:56)
Disturbani of equilibrhom | (536
Dizxiness 3(1879) 1M
Drowsinass , 12 (75-00) 11 {61-t1)
Dry mouth . 4 (2500) 6 (33:33) 1(5:36)
Fatigue (dwing daytirme) 4 (25:00) 7 (30-89) 1(5-36)
in the morning 3%(12-50) (66D
in E aftmmoon . : (5-!:)3) 20
in ovERng (25-007 -33) - 1-]1
Hudache 1 (625) 3 ((1”5-51) 4 )
Apathy . 1 (5:56)
Increascd appetite 1(625)'
Muscle spasm in lega 1(6-25)
Nln armg ¢ !J) : (5-58) 1 (5-56)
nusea . 2(Q12- -
; Puim in legs . 1 (s-g
in srms 1(5-56)
% hl]luhuu 1({625)-
Tension in Iega ’ 3(1667)
in apns 1 (6-25) 1 (5-56)
Shakiness 2 (12-59 (111}
Yomiting ' 2(11-) !
Musculay waskness . 1 ‘
Catch a cold 1(18-75) 1 (3-56)
Sore throat 1 (629)- .
Fiv symptoms ) 1 (5-56)
Loss of Intereyt 1 (5-586)
“Weight gain . ) . 1(558)
Intracyenisl pressoe : 1 (5-36)
Total complaints 43 0780} - & (54-33) . 10 (797)
Total miljacts complaluing of any syaiptom 14 (87-50) 17 (an-l) 7 (3039

mmmmuummmmmmwwmpqumg

on dmmg performance in this stady were of i

mﬁmtmpnudeto:uduwthdﬁyofuhﬂe
jon.

ﬂydwl.hlﬂemdmwofuumtd’wum
still present, although some driving inpainment
_(mmmSDLPuqun)muldlﬁuh
obsezved Jon the misnserin condition. Bscalation
of the dose did not affect performance on day 5. On
day 16, however, mirtazapinu and miansorin again
produccd some impajrment, the former in the
driving, and the Iatter in the vigilance Lest. Impair-
ment on this day was giill low in magnitude end not
poater than the mspective acute effects. These

£ 1998 Jobn Wilsy & Soru, l..nl.. Hum. Pypchopbarmnnol. Clin. Exp. 13, 557-897 (1998)
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Oveurgloses (4 it acn)
-
e

Z

or psychomo
lhnnldmlu!tﬂtnhnn to the fact that both drugs
Mpﬂhmmmd!muhndiﬁut
times and more to fact thet both drugs impaired
performance to the same extent throughout tyeat-
ment, These effboty cannot be ignored, but nejther

tlonedmthlntmdmmmﬂalmd.lhe
cficcts of & nnsl:dmenl'mnﬂm 15 mg on
performance similory to those of
jtriptyline S0 mg. Similasty, acute and repeatied
doses of mianserin 10mg have been found
to seriovsly impair psychomolor 'ormance
{Sepphlll, lBﬂ-CnmnnndLad::.lﬂﬁ. Mattila
¢! af.. 1978). Elevations in mean SDLF, throc imes
as high g in the cirrent study, have’ been (ound
after edministration of raianserin 10 mg tds by
investigators employing the szme driving test
(Louwcrens = al., 1986; Rmnnhnnd. 1992).
In ths latter stpdy. mean mianserin plnma
concentrations prior to driving were almost the
same (e mean and nmge of 13, 7-18 mg/ml
versus B, £--14) a1 those found in the current study.
It is therefore very nnlikely that mianserdn's effocts
on driving performance in these studies are solely

4% 1998 John Wilzy & Sons, Lid.

OCEx OO |__mseeca_ ! »

attributable to differsnces In drug concentrations at
the tims of westing. Instead, the differcnces must be
mehwrdluduth-pulndsthndnpd
between drug administration and performance
testing.

Nocturnal dowcs of the sedating H, antagonint
chlorpheniravine fiiled 1o affect driving performa-
moflnlthymhnmwhmnmund:henm
moming in the gandard on-the-rpad driving test
(Vermseren of al, 1998). These results could alta
not ba
time of i, sinco chlorphanivamine possesses
an elimipation halffife of over 24 b However, the
we of a sustained releage formulation appeared to
contributc to the explanation of those sesults
Similarly, Rnyud. (1987) found no association
between the use of sedating H, antagonsists for
pmmuhnaalaepnndthmkof‘hp-hnminm
epidemiological survey. 1o another study, designed
tnmmmhe&duﬂheﬂ,mmgomndiphn-
hydramine, was initjally impaired,
but then recovarcd camplstely afier & 60 min nap
{Roebrs ¢f al, 1993). Theae rexuils seem o indicate
that H, blockade specifically activates sleep mech-
unisms which in tarn mey be reversed by sleep.
Mnmudukmmmnblmmwpm-
duce sedation by H, recoptor antagonism, Yet, in
the comeent study, seep apparatly mitigeicd the
drugs® sedativé effects on paychomotor and driving
pufwmnu in a similar, l:ul as yet mknown,

1o side-afficts just mentioned, During mirtazzpine
and mispserin lreatment, ndverse events (hat were

reporicd most fraquently were respectively: fatigue
(ll and 17x), drowsiness (12 and 11 x), dry mouth
(4 and 6x), dizzinesy (3 and 6x) and difficulty

Hym. Peychopharmacol. Citn. Exp. 13. SE1-597 (199K)

- CAVEL ABAGADOS

lained by the drug conténteations st the
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Effect of the antidepressant Org 3770 on human sleep

G.S.ERuigt®, B.Xemp', C.M. Groeghout?, and H A, C. Kamphuisen'
' Unfvezsity Hospital, Leiden end? Organon Intermational BV, Oss, The Netheriands

Rocalved: Tuly 24, lyﬁnﬁqudumﬁdhmlmu.mq

mmmdannﬂadme@ﬂmg)ofm3m
(muunlplne)mhlhmllupmmaﬂsedmldmbh
blnd, placebo controlled, crose nvuﬂudym&ynlln&
healthy mals volunteery The plesp stage clamification,
wbﬂdonvitnllmﬁn;ottmﬂm: gy
graphic racordings according to taria at-
MO‘I::SWO‘SO 2 h before bedtime had
p-0. piven time 4
l.l"mfl:ummnlllubjmll.l'nlllll:m;n'.t:ul:on.-
".d time to the onset of gleep, Bodtime waking and doz-
(supl)mnduudmﬁmrnfdenp.:low“ve
slup(sup3nd4) Org 3770 increased the Jatency of
shepmthmpoﬂm&uezmepmallnh]mn

pariods of movement No effect of Org 3770 was observed
in reaction and vigilaace tests on the post treatment day.
The observed effects of Org 3770 on narmal human

ces encountersd in endogenons depression, which are
characterized by a reduction in slow wave sleep, an in-
mwm awakenings and shortening of REM

deap alnq:b.. ;l:l?'l'r::mt ef-

is by
mwm—zwmm-m
tonargic activity potent antihigterine (F1) activity, and
noappxedahlunndmllnu;lcmﬁtymdno tyon
synaptic reuptake of eatecholymines (Nickolson et al.
1932, ds Boer et al, 1988). Org 3770 predominaatly affects
serotonin recoptors of the 5-HT, 5-HTy and $-HT; sub-
typea, and it bas low affinity for 5-HT,, 5-HTy and 5-
HT'e roceptora (De Graaf, De Boer, Broekkamp, Vijver-
berg, personal communications).

Its sntideprespant jes were also suggested
human studies (Fink and Irwin, 1982
and by activity m predictive uhnlmodlh(()'
and Lecmard, 1986). In an antomated system for the ang-
tnku!dru;dﬁaﬂ:mdeqsmthent(llﬂnenllmu,
1989b), Org3770 showed an ant t profile
(Ruigt, unpublished), characterised by u reductiom in
REM slesp combined with sn increase ia the latency to
the first ocarcence of REM: mn increage in quict waking: a

OO XP STOREA_ >

bz ... 48287
'P 5.4?{"1\.2’@

strong increase in slow wave sleop at relatively low dbses,
which did not affect REM sleep, and » moderste reduc-
ﬂmlnslwnvsdupﬁnllnﬂdbyasumrebonndh
Ot o tpa ot

of the.moat prommmt tymptommendosenm
depression B & gonernl sleep disturbanee (Gillin et al
1934), characterized by 1) an’increased number of night-
tims awakanings, 2) a shift of REM sleep-tawards the
sleep onset pariod; and 3) a reduction in the amount of
slow wave sleep. Most antidepressant nds nor-
malize these sleep disturbances. The effects of the new
antidepressant drug: Org 3770 on normal human sleep
have now bean stundled and am reported here,

Subjects and methods
Subjacer

‘Tha sbody waa perfored in 6 healthy male voluntesss. sged 10 to
25y. Wilitan consant was obinined brom cach subject. alter b bad
hmfull_rlnfmnudnhmﬂmohuﬂvu,ﬂmm:iﬂdlheh-
veatigation. which herl Geen spproved by the local Ethics Comumlt-
tes. Bafore enrolment and m thacnd of the study cach subject under-
weats physical examiogdoa, ECG. EEQ. lsbomiory tems
of haemnt 1), hepatic, and renal foaction and an ssessment of
tha mediol Ragular medicatinn with drugs or regular vsc of
alcohal In the last tree months bafors the starz of the gudy wasnol
allowad, Noge of the volontesst sdmitted 1o abnermal or tnusmal
Mmmnlﬁqqﬂmmmmmmw
by » well tralned pupervisor. wha moxd-
wwdblsbllmluﬂ effects of tha weaiment.

Design
Thagady was performad accerding o 4 double-blind. placebo-coa-
trolled crom over design, ja which tha volvntesrns waresmdicd 1o rwo

Sxparimenial sesiocs, scparsted by 4 wahoot period of 13 duys.
mu uﬁz’-'l't‘hm ‘&m&hﬂt:
"y axperimen
EEG, ECG, uxd prvchamerric test scores
were obtained. On mach tal sestion ptyiecss vecelved
dﬂur!)m;b:l!'m«phnhp.o.nnmn.lhﬂu-hmnd
& 24 h EEQ racarding. At 23.45 h mubjects bad 1o be in bed and the
lights wers tumned off. On the next day, at 07.45 b, subjects wers
swakened. if nacessary, and blood wag mmpled at 09.00 b for dcter~
minafion of tha plasma Org 3770 leval. For smessment af eyrrv-ower
drug affects pyychomatric tests wors dome at 1100 b,

Raconding and slsep siging
Sipep recordingg were macle In aslient, sir-conditianed room in the
slcep Inboratory of itha Letden Asadamie tul. The polvgraphic

ITIEEG recarded during the snd the {oflowing
day mumdlmﬂqmma;umdwﬁq;lﬂn(m—
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W E2X2A4 [—IREM

N
a Tirne starting at 23.00 (h)
g1, b. Temporal distribution of sl

ford Medical), modiGed by Xemp (1967). Ths EEG was recorded
Somice ot aL. 1090 Tho cactroarutogrars was resoroed focs e
ot
outer canthus of ench ey refesred to the :l:ﬂd wres. Blcotro-
w&:ﬂw“m&mﬂunhmﬂmuduhly
grephic recordings were scored visually in 305 epochs sccording
mdmhotmmmmumwmlm
{Kam, ﬁ:n I:l'lllln.lz).Apn?mﬂumdudllup
L) -
o g v g et
. t oep-
ing eplsodes; “light tleep”, Hhﬁlndz'dwlhp'
Stages 3 and 4 combimed; “srovesh .mﬂtlnummh-;u-

Table 1, Hmmummmrmlhwpmﬁmhﬁ.ban

are expressed in 308 egoch counts or in aumbers (wansitdons, m-
M.almlmwdmmn atwo-tailed Studentsr-test
paramsier Ec:h Ong3T siguifi-
VETRES tunce
(SEM) 3'53'
waking 124 % 18 (11) P«<Q0
siagal ] 51 (1 P«<001
stagn2 49 (30 NS
staga3 " @5 167 P <003
sage 4 & (35 ) NS
REM 153 (50) 174 (43 NS
roovement 11 (16) Mol NS
o REMMREMseop 024 (007) Q23 (007) NS
Intarvnitten waking 62 { 13(10) NS
light slaep 12 a3 g) N3
deep ficep 162 (s8) 26(M N§
total slang 8348 M2(11) PFP<Om
idam, exel, stage 1 43 (90) 82(25) P<Obl .
Iatansies (see Marhods)
ange 1 50 (25) 209 P <0001
stnga2 8 (39) 16 P <001
REMO 24) fﬂ 25 NS
REM1 193 (51 ND5(42) NS
REM2 15 (32 210 (48) P<Q05
S
REM epitodes 12 (8) 10 (4) N5
REM arcusals 2 (&) 5{9 N2
non-REM arousaly 17 (12) 10 (8) NS
total tramitions M) 1WGE) NS

INROOCID: P _wriwrad_ ) >

2 3 4 5 6 7. 8B 9
b Time svarting m 23,00 (h}

9 hours of the zight-thn from11.00 nd
e (] b Logomion of g 7770 Bars o s s bt 120 cpacie, s o ochs vars e octod by svimand vty

Stage 1; “REM [stencies G, 1 and 27, respectively, Imencley from

Illhu . from the first Stage 1 cpoch and from the fiat Suge 2

mminﬁmlﬂlqod.lﬂmhmﬂuuuﬂlmhld.
from the mosment tha lights were turnad of (3345 b).

Analysis

Apart from totel analysas of the data over the badiinia and daytime

dota wers calenintod for each hour betwean 230 h and
08.00 b of each bedtima recording pardod. All statigtica) compar!-
sons balwesn Org 3770 and placebo wers based on 4 (wo-talled
Swidenty 1-tegl Skeep paraetenn wars calenlated direelly fram the
hd‘ru_idul hypnogrems or from the individos! sleep stsge trunsition
matrices.

Individual transition matriccs were sveraged sepamiely (oc
placebo and Org 3770 menndings and the averaga values wers uped
to construct fimiodty matricos and diagrams, represanmitions of
the strength with which the different sizap stages ware atsocipted
with each other in tita. Prafeventlal direction indices were made to
indicats tha insat sequance ko which rwo slesp stages oc-
curred. Simibarily veloey and preferential direction indices for
mplhm.aluﬂbnnulmlmuﬂrﬁqmuuhnm
formulns

Sinlarity = Jrungasb  Tembose Tmsa—sb
l,'MS"'‘1!'||||I‘ﬂ'.l|'u Teama framb * Tramiob &
'.I.'I'lnlb—ll,
Trima1o s

Trang a—b - Trams b-}a
Trans a=»b + Tran b=3a

Preicrentinl direction =

Resnliy

No:l:mu]lyrelevmteﬁecuofOrgB’ﬂDorplmebowm
abgerved on sodium, potlmum. creatinine, urea, glucose,
SGOT, SGPT, totsl protein, LOH, gamnmas-GT, alkalice
phosphatase, haemoglobin, haemaocrit, leucocytes, dif-
ferential blood count, thrambocyles, urine speeific gravity
orsediment. Afier ingestion of placebo and Qrg 3770 two
subjects complained of “furmy feclings” in the legs. One
subject showed some muscle rigidity for 45 min after
Org 3770, which subsided over the succeeding hours
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Physical and neurojogical examination did oot reveal any

abnormalities in any of the subjects, nor were any abnor-

malities fowad in the EEG and BCG. By 14 hours afiar ad-

ministration Org 3770 did not have any significant effiet

on psychometric scores in an unprepared simple reaction

ﬁamaﬁonrchohuerillm:ﬁonﬂmem:onﬂﬂ-
ce test. .

Sleep

The effect of a single oral dose of 30 mg Org 3770 onsleep
is shown in Table 1 and Fig. 1. Org 3770 reduced the time
spent waking In bed and the lutency between going to bed
gnd the onsat of sleep. There waya clear tendency 1owards
a reduction In the number of night time swekenings.
Org 3770 not only augmented sleep, but it also deepened
sleep, as shown by the Increase in Stage 3 sleep and the
concument reduction in stage 1 sleep. The campound did
not significantly sffect the absolute latency betwaen going
¢ ‘jd and the first REM period. However, taking into ac-
count the earfy sleep onset afier treatment, it i8 not sur-
prising that Org 3770 did increase the latency between the
onset of sleep and the first REM aleep period. The sleep-

ucing effects of Org 3770 were signihicantly siroriger in

ose subjects who showsd more bed time waking during *

the placebo night (g = 0.0001, df 14; corr. coeff. —0.95; 1i-
near re

the shorter the REM latency under placebo conditions Lhe
larger the increass in REM lateacy afier administration of
Org 3770 (p = 0.12, df 1,4; corr. coell. '~ 0.70).

Tha most marked changes dus to Org 3770 were ob-
served st the beginning and the ead of the bedtime record-
ing period (Fig. 1). The redurtion in sleep lateacy aiready
menticned is copsistent with the decrease in waking and
the increase in lightsleep dizring the first hour. The decpen-
ing of deep after Org 3770 is best seen during the second
hoar, s a clcer increass ip Stage 3 sleep. During the last
hourafthe timeinbed thers wasa reductioninwakingafter
Org 3770: During the daytime most of the subjects stayed
¥ “ke. Two subjects on placebo and one subject on
€ £3770 showed a fow minutes of Stage 1 sleep around
12.00 b, Onesubject on Org 3770took a daytime nap domi-
nated by Stage 2sleepforapproxkmately 15 min at12.15 b,

.Slupmm

Both the percentaps duration of each sleep stage and their
ternporal distribution ire imponant in evaluating the ef-
fiecrs on sloep of psychotroplc drugs. If sompounds change
the structure of sleep by changing the sequence in which
the different stages narmatly occur, this mey be an even
more i t drug action. Such chanpes can be inferred
from analysis of the slesp transition matrices
{Table 2a). The reduction ghown in waking and Stage 1
sleep was associated with fewer tramuitions to thes stages,
sugeesting that the length of individual bouts of waking
md Stags 1 sleep had not heen grestly sffected. This was
also tue for the subsequent incrasss i Stage 3 sleep. The
transition matrices during placebo and Org 3770 thus par-

O0lG: P STagTeA_L»
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Tabie 2. Slscp paramsters derived from (he ndividual unnsition
matrices ower the 8 b period bed (see Methods). The data 1o the Jef
of the dividing bars regrosent the placsho group. and the dsis oo the
right repregent recordings after Org 3770

1) Awarsge siacp stugs tranaivkan matricas (placcha/Ory 37701
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Sage Wak- 1 1 3 4 AEM Move- Teml

Ing meny
Whking - I 11 o0 o0 OO oU M
1 ¥ - vl 00 om M4 10 Iws

2 M W5 - 1o ¥ A 315 06

3 WM 1R s - is e 12 WS
4 o M 11 A5 - o0 00 1M7
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Staga teansilions for which the shmilarity values are beiow Q.05 arc
notinclnded, ginee the calculated prefareatial direetion mcasures for
soch trangitions are nol mezaingfol

allelad the goneral changes infdueed by Org 377 In the
contribution of the different stages to the slecping period

Using transition matrices for deriving changesin sleep-

. - Structure is complicated by the fact that changesincell fre-,

quencies In the matrices often reflect general changes in
the row oy colomm totels (the genersl occurrence ofa slesp |
state) rather then changes in sleep structure. i.e, changes
in the probability that a particular slesp state will pass into
soms other sleep stota, To correct for the changes io row
and column totals, similarity matrices were Jerived
(Table 2b). The similarity diagrams show that there was
not much change in the strength with which the various
slecp siages were amocisted with each other. The stron-
gest offects ohserved afier Org 3770 were a reduction in
tha associarion between Stage 1 sleep and REM sleep, be-
tween Stage 1 sieep and Stage2 sleep and between
Stags 1sleap and movement and an increased association
betweea Stage 2 sieap and Stage 3 sleep. The transitions
between REM sleep and Stage 1 did not show any pref-
erential direction, Indicating that Lthe wansitions were due
to Stags 1 intarruptions of REM sleep. which sppeared to
occar less frequently after Org 3770. The preferential di-
rection metrix alko indicated that periods of movement
during slesp frequaatly passed into Stage 1 sleep. Such
trengitions to Stage 1 sleep occurred leoss frequently after
_Ou 3770than placeho and appeared 10 occur insiead dur-
ing Stage 2 sleep.
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mmmdnmt‘zlnuomm'ushmhm:;
affect sleep in human volunteers, causing 'deepaning
slsep, shortening of sleep latency, a reduction in night time
wakiug and an increase in the latency between tianp avmat
and ths first REM slecp epoch. Thesa changes suggnst
thntl:edmgm!gmmhmtethedaepdmurhmmin
depression, which are chamacterized by a reduction in
deep slow wave sleep, accompanied by & reduction in low
froqueney emergy in the EEG, an increxse in night time
swaksnings'and & shift in the ccocurrence of REM sleep
from early in the morning to early at night, whichis ass0c-
ated with 2 reduction in the Intency between fulling asleep
(Gillin ez al. 1984) Short
REM Iatency isconsidered one of the best biolagical mar-
:::’d dcpnulnnw {Knpfe;EI:l?G). Mnnyanudéﬂpumut
selectively suppress tlsep 10 & significant de-
gree (Vogel. 1983), Sclective RBM sicep deprivation. not
by medication but by awakeniog of the patients a2 s00n as
they enter REMmd slsep, bas been reported mmpmduoem;
proacuncad prolonged lﬂTﬂI
¢t al. 1980). It has been suggested such data that the
sbuormalities found in depregyion are niot epiphe-
nomena of the mood diserder but that they may be ditect-
ly linked to the dissase.

In sleep studios In rats. Org 3770 was found to act like
mianseriu (Ruigt, iepoblished). The changes found con-
sisted of an Increase in quiet waking, an increase in REM
Iatency, a shift of REM sleep from early to late in the
sleeping period of the animalg, and a bimodal effect on
slowmshop.mshngohnmlynﬁmnmdlhu
incroase, whn:gh&)m oy pro nt after low doses
Ruigtetul 1 Apart from the Incroase in
(simhrw changes hnvep;:n obyorved in nats aﬁ‘::p m
ministration of a range of clinically active antidepressant
compounds (van Delft et al 1988),

The neuwrochemical basis or acorosnatomical sub-
strata for the sleep effects of antidepyoasants, as well as for
the gleep distixbances in depression, are still unknown,
‘The advancerment of REM slsep seen in depression may
tentativaly be attributed 1 a chalinergic facikitation or to
a blockade of n ic tranemigsion, which is eon-
sistent with two models {ar the generation of REM sleep
(Karcemar et al. 1970; McCarlsy and Hobson, 1975).
Org&ﬂ&mmmmmnyo&umud-mm:m
pounds, does aot have strong anticholinergic activity, but
it does facllitatn {c neurotransmissian by in-
hibition of pa-sympﬂc modulatory. alpha-2 receptors,
while having virtuaily no effect on noradrenaline reup-
take (de Boer ot al. 1988). Ths deepening of sleep after

Org 3770, us shown by the reduction in Stage 1 and the in-.

creass in Stage 3 slsep, may be related o its 5-HT; recep-
mrungonmuothars-lﬂ‘:bhckﬂ:.mchumn-
sg;; ﬂwmomﬂowwmdup(ldnhnwshetnl
1989).
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Pharmacology of Anhdepressants
Selectivity or Multiplicity?
Lo . Y § 5.4 4
Herman G. M. Westenberg, PhD. |p _Y-&

Ths vodorntanding of mechmizms of snfdepyeesmt acion his evalved ¢ver time. The swong
antidepressant activity of the ticyclic antiderxvasents (TCAs) bas supported he role of both narepl-
nephrins and mmmmuﬂhnu-hquuhmmm
Tha naxt generwtion of anti ‘incinded tha soloctive srrotonin reuptake inhibltors (SSRIs),
further supparting the role of ssromatn, wiils the sclccdve reupinks Inhibimrs sach ss

and wwhoxatine undariinrd iha refovance of norepinsphrine. These
that elthar fecilitation of seratoeia or noimplnephrine or both may lead to an estideprossant responss.
Ilemulnnplnnn-dmnhpm-lcrniudauuunmmnnﬁnqtnnlnnplhﬂnﬂﬁhﬂlaﬂuuﬂ
by venlafixins and milnacipran. As with the TCAs, the activity of

developments snggest

@

typlcal of SSRIs.

be understanding ‘of mechsnizms of antidspressant

action has evolved over thme. In the 1960s, tricyelic .
nmmumum')mfmdmm&ylﬁumﬂu
reupleke of monoamines, especiafly sarotontn (5-HT) and
narepinapbrine. However, TCAs also bave other multiple
phmnolommpnmuﬁnmhﬂdw&m
of their side effacts. The discovery that ipecific affects on
monoudmupnhmmmﬁunﬂwuﬂm.

udmammﬂy.lmwmmwbh-
hibitay NKI). In general, these droge hive fewer serious

MMMMMMWWMRM

monosmine axidage inhibitors (MAOLs).
Rocent studies, however, have-challenged the notion
that amidepresyant soloctivity is always better than hmid-
ple action. The |t antidepressants, including namdren-

eogic and specific srotnagic wntideprestanty (NaSSAs) )

mmwmmmm
Fragenied at the Sphntif: Expert Meating, huld i Monis
MMMMJMMMM

Reprinf requests lo: Herman G. M, Waatenbarg, PRD,
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Oy-adrenoceptor. In sdditlon, mirtarspine directly blocks 5-HT, snd 3-HT, recegeors, which oy sc-
mhmmmwm-m‘;m!&'ﬂdmmumﬂm

HCHIMMIIMW"M

--'luchllnlmupinendsm-nmqinephiump-

mke inhibitory (SNRIs) such a3 venlafaxins sod mil-
pacipran, devive iheir therspoutic beaefits frem simmlta-
neous action on both monoamine systems. In addition, by
blocking specific scrobonin receptors, antdepressants
such 25 wirterapine aleo reduce the undesired eifocts amo-
cixind with SSRIs end SNRIB,

MODE OF ACTION

Antldepressants can be clagsifiad intd 3 grovps accord-
ing to their privcipal mocde of action: reuptake inhibdtors,
which inhibit moncamine uptake ot the synaptic cleft;
monosmine oxidass inkibicors, which fnhibit monnamine
degradaticn (e.g., moclobemmide); and pi~adrenoceptor xo-
tagomists, which act o specific seceptornn to sffect the
monoaming system. Mirtazapina blocks the o -adrenergie
receptors, leading to an effect oo Yoth noradrenergic and
serotonargle systems in the hrain,! Repptaks inhibitors cap
" ba forther divided into 3 categayies: SSRIs, which are se-
lective for serotonin {(c.g., paroxeting); sclective NRIE,
which are sclective for norepinephrine (e.g., reboxetine,
TCAs); snd SNRIs, which inkibit the uptake of serotonin
and iorepinephrine (a.g.. vanlafixine, TCAs).

Reuptaks inhibitors me categorized based on their rela-.
tive potency to block the serotonin and rarepinsphrine up-
taks site. SSRIx mre mam potent st the serotonin renpiake

J Clin Prychlatry 1999;80 {soppl 17)
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Pigure 1. Time Lag of SSRIs*
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*Abtyevistioa: §5R1s = pslottve mxrotoumin retpmks Inhibitors.

site, while sajective NRIs more or Jess sclectively Inhibit
norepinophsine uprake. SNRIs inbibit the reuptake of both
maonoamines 1o roughly the same extent TCAs are gener-
mymm“m«mummdmmu
ia considered ta be an SSRI, although its nxajor metabolits
Is effective a8 a selective NRI. In addition to their effects
oo uptake mechanims, TCAs have multiple other phar
macologic propexties end thus oo nonseleclive agents,
whereas mboxetine snd venlsfaxios are both selective
agonis.

ONSET OF RESPONSE

Although blockads of reuptaks oceurs almost immed]-
ately npon administration of an SSRI, the clinical effect of
reuptaks inhibitors is delayed for 3 1o 4 wesks (Figure 1).
Mierodialysis and electrophysiologlc stndies in anjmals
have revealed that this dalay In efficacy psraliels the
change in neuronal actvity of the monosamine newrons.
Reuptake inhibivors increass the ralease of serotonin sad/
or norepinephrine, but at the same tims decreass neurtma)l
activity (Ering rate), which pardly abolishes the effect on
the releazs of seyotoniy or norepinepirine. However, with
ecnmtinped testment, netronal ectivicy is regtord, reguit-
ing in a gradual increase jn serotonin relesse, which paral-

Figare 2 illustrates in detuil the mechanigms operating
in the serotonin systam. Pregynaptic 5-HT, avtoreceptars
play sn important role o the regnlation of both the: relesse
of nevrotrensmitter and newronsl activity of the neurons.
Increased levels of serotonin in the cell body reglon acti-
wate the 5-HT,, receptors. As a consequence, nexronal fit-
ing is decressed, rasulting in a decrease of sarotonin re-
Joaso. Activation of tha 5-HT,, receptors ja terminal ammag
also attenuates the terminal relesse. These sccondary ef-
fects of roupmks ishibltors pullify ar at least subsiandally
redues the affect of these agents on serotonin release sud

1 Clin Peychiatry 1998:60 (suppl 17)

reduce the impnediate clinical response, With long-term
treatmznt, thege inhibitory receptors become less sensi-
tive, regulting in a gradusl amenustion of ths restraining
sffects and an Increass of serotanip release in the brein.
Tluslnuunpuﬂlﬂlcllmcﬂ:ﬂiucy
Ifthisu:phnﬁmofth:dehymmstofeﬁusyﬂf
mpnhmhblm:smmmwmdmyﬂ:. .
black thase mceptars to hastan the clinical response. Pin-
dalol can block both 5-HT, nd 5-HT,y recéptors. In ani-

* mals, pretreatment with this drug significantly stimulaces

sorotonin releass in the cortex, but clinieal dara are ax of
yet equivocsl, However, wmmmhwmd
2 hastening and sugmentation of the effect of SSRIs.”
These data do suggest thar drags capable of blocking neu-
rotrangmitter rolease by controlling recepirs sy bave

MIRTAZAPINE

Mirtazagine is a dew anridepressant with & novel mech- .
anism of action. It has been shown to block norepinaph-
rive relesse by controlling o-suroreceptons in the brein. In
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.’l‘hbll 1, Summary of Affinity of Antidepressants for Varfous
Receptors® .

oy o 3-HT,,

Adrenareptory Adwootspross Rateptars

Anddepremants (K, [ J— .
Mirtaesping 100 400 10
Mizzserin B M - 7
Vanlafsios > 10,000 » 10,000 » 10,000
S3RIy » 4000 > 3000° » 4000
TCAs » 3000¢ 20-50 20-120

nta from reforences 47, K K.hhqnﬂlhhndmuﬁum
Inh'l‘ Abbreviation: 3-HT = myoiouin, TCAs = uicyclic

"NB. sztnaline = 380

amine release resembles that of the SNRIs at high doses.
In addition, mirtazapins also blocks 5-HT, and 5-HT, re-
<cepoor, activation of which is held retpongible for many
of the undesired effects of SSRIs and SNRI:. Figure 3 il-
lumﬂneﬂaadmmubummm
narepinaphrine release in rat hippocampus in vive.? Upon
#dminlstration of mirmzapine, both norspipephrine and
sexolonin levels am elevated to almont the swme extent,
deponstrating mirtazapine's dual effect.

Dirtazapins is unique in that it has a clinfcally relevant
affinity for the ayadrencceptor (Teble 1).* Misnserin Is
virtually the ouly other antidepressant to ftve this propexty,
although misnserin also binda w ths o,-adrenoccpor.t Mir

DOCI: #U*_Svaasrd | »

I:nnoq:pmdnbluﬂhcton thnu.-dxmecpmr
whareas it has an affinity for 5-HTs, meceptor simvilar to that

of minnsexin and other TCAs, Mirtazapins is the only anti-
depressant capsble of blocking the 5-HT; receptqr.

Mictazapine’s main action is the blockede of the
Oyadrengeeptars, which shonid enhanca the releass of

in the brain since thess recepiors control
the firing rete (In cell body regicn) and the release (in the
terminal region) of norepinephrine. Bacanss the affect re-
sults from the blockade of the release-inhibitory receptors,
one would not expect this effect to be delayed. A messore-
meat of the releass of norepinephrine in the locus cerulens,
the principal cell body regico of the noradrenergic syst=m,
was ussd to assess the effect of mirtazapine on ths ueuro-
nal firing rats, since increseed cearonal activity is reflected
by mn increase in norepinephrise relesss jn that region
(Figure 4).’ The data show thet scutc administmtion of
mirtazapina significavtly elevates the nearonal activity of
the poradrensrgic sysiem, resuliing in an increnge in the

i ine release in the cortex.

To fally underctand the effect of mirtarepine og the ser-
otonergic system, we muat take Into acoomt the nearonal
cross talk between the 2 mononmine systoma. Firsdy, nor-
adrenergic fibers impinge on serotonexgic cell bodies In the
rephs regiou. Narepinephrine released in the serotonergic
cefl body regian stivnlates the serotonergic firing through
¢~adrenocaptors located an these cell bodiss. Since mir
tazapins Jeaves this receptor unaffacted, it is expected to
stimulate the serovonin firing mie and & & consequence,
serotonin relesse i the brain, Sccondly, norsplosphrine,
which j relessed in the hippocanspus and other brain re-
gions, inhihits serotonin relesss through ay-heterarecoptors

J Ciin Psychiatry 1998:80 (suppl 17}

Y
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pbown 29 men (SEM).
Yoins of adesintstrgtion for precoln or salink.

Point of Mminintntien for mirtazsplos ar saline.
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“Paint of sdministratien for prazosin ar sallcs.
“Poin: of sdminisyation for mirtaxapin or milne.

located on serotomin pewron tarminals. Mirtazapine slso
blocks a-heserorecentors at this nearonal site, reinforeing
the effect on the firing rate and subsaguent serotonin re-
lease in those arcas where this interaction is present.

To further investipaze the importance of o, recepor
stimulation on mirtazapine’s mechanism of serotonin re-

J Clin Psychintry 1009;60 (suppl 17)

Table 2. S{de Bffects Associated With the Stimulston of
Different Neurotransmitter Systems® )

5-HT (overnll)

Nauses
Migraiea
Castrainmestins] problams

Nswmm

Saxual dysfusction

lease, the effect of the addidon of prezosin was studied.
Prazosin Is an antlhypertensive agent that is & se)sctive
;-adrepoceptor blocker. As seem in Flgure 5, mirtazapine
siguificamly enhanced serotonin neuronal actlvity.? Prazo-
8in irself had virmally no cifect on serotonin activity, but
was shle to block the effect of mirtexapine nlmost
Flatzly. The effact of mirtszapine and prazosin addition on. -
serotomin yelaase in the hippocampus is shown in. Figure
6.3 Mirtazapins increases the gerotonin releass, primarily
through stimulation of o,-adrenocepiors, located ox sero-
tonin cell bodles, and additlon of prazosin attennarss this
effect. :

8ide Effects )

Stimulatiom of the serotonergic and nomdrenergic sys-
tems plays e crucial role in the mechaniem of sction of
antidapressants; hdwever, one may also expect some ayso-
ciated side sffects. Soms of the fraquently observed side
effects relatad to the stimulation of vatious nsurotranamit-
tex systerns in the beein are shown in Table 2.4% The affin-
ities of varions antidepressants w0 thase naurotransmitter
systems ure shown in Tabls 3. TCAs have high affinity for

Pharmacology of Anidepressants ({5
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Tabls 8.

n Aﬂmdmmmhmmm.
Aslbpremntly) Mlewmin ¥, Mossdsle o Admneegle
m L] - ‘ -
Mimserin - - -
Vilafixioe - - -
S50 - - -

TCAs + +~t +
"Symbels: ++ m bigh, + wmodersis, —w low,

histarnine H,, muscarinic, and -adrensgic recepions,
leading to a wids range of rmdesirable sids effects. How-
over, salactivity of pharmeacologic action an a single neu-
rotransmitter system doss not nacessarily equate to fewer
side effacts, Given the global &ffeet of serotonin on brata
funceion and the large ninnber of receptors involved, one
may expect an sxray of eide effects. In particular, stinmls-
tion of S-HT, and 5-HT, receptom i1 associated with same
of the undesired effects of the SSRIs and tha SNRIs, such
a3 nausen and imsomnin. Blocking these recepitrs may
these side effects, lending streagth to the theory that
multiplicky of action could inve sp sdvantage
over sejactive sction. In addition to its global effcet on
serotonin relesee, wixtazapine also blocks the 5-HT, and
HY, recaptaory and therefiore i3 assoclated with fawer ad-
verse effacts yelated tg the stimulation of these receptors.
haﬁﬁm.hhﬂuofmauimﬂqwdde
effects.

CONCLIISYONS

In conclusion, mirtagmpine iz & new doal-acting sutide-
prossant with a novel mechaninm of action. &t enhances

nocadrenegpic and carotonergic Deprotrenymistion bar

-~
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blocks 5-HT, snd S-HT, receptont. Like the SNRIs, it en-
hancey the availahility of both norepinephrine and ssroto-
nin, but hag & differest mackmniym of action that chould
preclade any delay in the onset of cliical cfficacy. In con-
trast to the SSRIs and the SNRTs, its effect on tha garotonin
system iz specific by virme of iis 5-HT, and 5-HT, block-
Ing propestias, rogulting in bottor tolerahility.
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ol otswrs), fhsexetioe (Prozac), (Retaron), paroetine
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Mirtazapine, a Novel Antidepressant,

in the Treatment of Anxiety Symptoms
Results from a Placebo-Controlled Trial

J-M.A. Sitsen and [, Moors
Scientific Development Group, NV Organon, Ogs, The Netherlands

- '
Summary

®

In order to assess the efficacy and tolerability of mirtazapine (Org 3720),
40 outpatients with a primary diegnosis of anxiety states [International
Classification of Discases (1CD-9)] were treated in a randomised. double-
blind, placebo-controlled, 4-week study (mirtazapine, n = 20; placebo. n = 20).
Daily dosages of mirtazapine were 15 t0 25mg. The dosage could be titrated
upwards or downwards by 5 mg/day, depending on the clinical response or the
development of adverse events, respectively. Anxiety symptoms were assesged
at baseline and after 7, 14,21 and 28 days of treatment uging the Hamilton Anxiety
Scale (HAMAS) and the Zung Anxiety Scale (ZAS); global functioning was
assessed by the Global Assessment Scale (GAS). Biochemical, haemarological
and urinary variables were also measured. After 28 days of treatment, mirtazap-
inc-treated paticnts cxpericaced significantly greatar improvement from baseline
in overall anxjety symptoms and psychic anxiety (assessed by HAMAS and ZAS
scores) andl in global functioning (assessed by GAS scores) than placebo-treated
patients. There were 60~ clinically significant changes in biochemical,
haemawlogical or urinary variebles with either treatment. Mirtazapine was well
5 tolerated; anly one patient withdrew from the study because of adverse cveats.
Sedation was experienced significantly more often by mirtazapine-treated
patients, while placebo-ueatad patients complained aignificantly more often of
insomnia and crying, and had more sleap disturbaaces. In this sudy, mirtazapine
appearcd to be an effective and well tolerated treatment for patisnts with anxiety
symptoma as & primary complaint.

[

Mirtazapine is 8 new antidepressant with a sab-
stantially different pharmacological profile from
that of both the tricyclic mtideprassants and selsc-
tive serotonin reuptake inhibitors. It is & specific
antagonist of presynaptic op-adrenoceptors, and
only marginally affects ai-adrenoceptors. The
blockade of presynaptic cz-adrenoceptors causes
an increage in the release of noradrenaline. The

subsequant activation of xi-edrenoceptors, which

QCICE <XP__De1Sesa_ | »

mediate gerotonergic neuronal'cell firing, aud the
direct activation of inhibitory x2-adrenoceptors
located on serotopergic nerve terminals'leads to an
increase in the release of serotonin (5-HT). How-
ever, the effects of released 5-HT are only exerted
via 5-HT receptors, since 5-HT2 and 5-HT3 recep-
tors are directly blocked by mirtazapine.{1-3)

The antidepressant activity and favourable tol-
erability of mirtazapine cormpered with other cur-
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rently used antidepressants has already been
established.[4-10)

Although aoxiety and depressive disorders
are usually regarded as distinct diagnostic
categories,!!1+12] they frequently share commob
symptoms. In contrast, the 10th revision of the
World Health Organization International Classifi-
cation of Discases (ICD-10) contains a diagnostic
category of ‘mixed anxiety and depressive disor-
der'.[13] Importantly, about 33 to 40% of paticats
with major depression (DSM-IIT or DSM-III-R)
piso suffer from anxiety “disorder (usually
generalised anxiety disorder and panic disorder),
and 30 to S0% of patients with anxiety disorder
also meet criteria for major depression.['4] Not
surprisingly thercfore, the antidepressant dmgs
have been extensively studied in the treatment of
anxiety disorders.[15.16]

The aim of this trial was to assess the efficacy
and tolerability of mirtazapine, a proven anti-
depressant, ig 1 4-week, double-blind, randomised,
placebo-controlled study in the treatment of out-
patients with primary anxicty symptoms.

Pafi nts and Methods

Patianis

40 outpatients with a primary diaguosis of anx-
iety smtes in accordance with the Sth revision of
the World Health Orgauization International Class-
ification of Discases!17] were recruited into the

2 study.

All patients gave informed consent to partici-
pate, and full ethical approval was obtained from
the necessary committees and regulatory authori-
ties. The study was performed in full accordance
with the Helsinki Declaration.

At baseline, all patients bad a score of 212
on the Hamilton Anxiety Scale (HAMAS)./18]
Exclusion criteria included: any progressive physical
illness, organic brain syndrome, schizophrenia,
primary depressive illness, hyperthyroidism, alco-
hol or drug abuse, risk of pregnancy or Iactation,

And the presence of 2 or more clinically significant

abnormal lsboretory parameters at screening. The

m&mwnmu'-'nu

anxiery state was considered to be the primery
psychiatric disorder at screening, while associated
personality probiems, or obsessional and hysterical
features of secondary nature, did not result in
exclusion.

In total, 22 patients (12 mirtazapinc- and 10
placebo-treated patients) received treatment with
benzodiazepines in the pretrial period.

Methods

Patients underwent & placcbo washout period of
up to 7 days before the start of the study. No other

psychotropic medication was permitted except’

intermittent use of a nonbenzodiazepine hypnotic
at night-time. ‘

After a full physical examination and biochem-
jcal, haematological and urinary measurements,
eligible patients were randomly allocated to treat-
ment with mirtezapine (n = 20) or matching
placebo tablets (n = 20) for 28 days. Mirtazapine
therapy was initiatad at 15 mg/day (n = 10) or 20
mg/day (n = 10) in 3 divided doses. During the
course of the trial, dosages were titrated according
to the individual patient’s response, up to a maxi-
mum of 25 mg/dey of mirtazapine, or 5 placebo
tablets/day. .

Using tha HAMAS and the gelf-rating Zung

Anxiety Scale (ZAS),[*¥] the severity of anxiety
symptoms was assessed at beseline and after 7, 14,

21 and 28 days of treatment. At the same time-
points, the patisnt’s global functioning was assessed
by Global Assessment Scale (GAS) scores.[20)
Biochemical, haematological and urinary variables
were measured at baseline and after 28 days.
Adverse events were recorded weekly.

Statistical Methods

An analysis of covariance was applied to the
somatic, psychic and total anxiety scores of the
HAMAS and ZAS, and total GAS score. Analyses
werc performed for day 28 only, nging the baseline
values as covariable. The 95% confidence intervals
ware detcrmined for the difference in mean values
between mirtazapine and placebo. The HAMAS
insomnia and depression items werc analysed

Drug rvest, 8 ¢5) 199
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Table \. Patient characteration at beselne
Mitaxapine (n = 20}  Placebo {n = 20)

Beander
Fomule 12 15
Muig ’ 8 5
Aga (y) 21-52 2859
Weight () 40-80 4988
Raling scals scoms (mean & BEM)
HAMAS (total) 24208 24.T£09
ZAS (iotal) 261108 258208
GAS 435308 432109

Abbrgviztiong: GAS = Qinbal Assasamorndt Scal; HAMAS =
MMMM;M:WM

!._‘

uging the Yates test at the end of treatmeat. The
uencies of adverse events were analysed on
day 28 using a x2-teat.
All statistical tests were 2-sided, and a p value
<0.05 was considered statistically significant.

_Patients who withdrew from the stndy for various

reagons before the end of the second week of treat-
ment were not included in the statigtical analysis.

Results

Demographic Data

40 outpatients (13 females, 27 males), aged 21
t0 59 yecars, with a primary diagnosis of anxiety
states (ICD-9). were randomly assigoed to trest-
ment with mirtaxapine or placebo. Baseline demo-
graphic data, including rating scale scores, are
summarised in table L. The treatment groups were
well matched for baseline demographic charac-
teristics and mean group rating scale scores,

Withdrawols
Four patients, 2 from each treatment group,

withdrew from the stody. One patient in the

Tablg IL Maan dady dosages of minazapine and pincebo duing 4 weeks of Ureatment

Group Stalistio Weok 1 Woek 2 Wask 3 Wenk 4
Miriazmpine (mg/dary) Meosn 175 19.5 190 178
8D 28 £2.0 230 25
n 20 20 1 18
Piacebo (tabiete/day) Meen a5 42 45 - 45
8D +08 104 :0.8 +00
U n 2 18 18 20

Table 11l Rajing scole ecome (group mesn £ SEM) at baseling and sfter 28 dayy of tresimant with mirazapine and plansho

acale Mitazapine Placebo Magn difarsnca from
placaba aftar 28 days’
fregiment (95% CY)
beseling day 28 besaling dny 28
(=200 (n = 18) {nw 20) in=18)
HAMAS seore
Total 242106 159:09 247400 106%13 -38°(-8.0-0.0)
Somatic (sum of hame 7-13) 84107 70x0.7 8.1+04 a4+0y 00 02,01)
Paychic (sum of kems 1-8, 14) 141200 84107 154+07 112207 -04* -0.7-02)
ZAS score
Total 2613048 188%10 258408 203%11 =A.5* (~8.0,~1.0)
Somatic (sum of Rems 6-8, 10-16) 10807 48108 na+07 0407 0.2 +1.72.12)
Paychic (sum of ilsms 1-8, 9, 16-20) 15.8::0.4 83108 14304 109:05 ~8.0° (-4.9,~1.8)
QAS score 435308 B04%13 432209 517218 7.0° (3.4, 12.4)
* peD).0S va placabn. .

Abbreviations: GAS = Gichat Assagsman Soals; HAMAS = Hamon Aradety Scale; ZAS = 2ung Arxaty Gcale.

cBASNEEl Limile. Al iGN reenod.

Dy vt B (5) 1994

I



01/11 '06 18:08 FAX +314128B05892

NY ORGANON PAT DEPT,

+ CAVEL ABAGADOS Qo027

Silsen & Moors

k4
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7 14 21 2
Deys 5! trearment

Fig. 1. Improvemant from baseiine in iotal Hemfiton Arcdety
Scals (HAMAS) scores (group means) during 28 days of treet-
ment with elther minazaping or placeba. * p<0.05; analysls of
coverlance: eeffmuied treatmant contrast mirlazepine minug
placabo =3.5, 95% confidences intervel -8.0 to -0.0.

® -
4 14 21 2

Days of trantment

Fg. 2. Improvernant from baselne b tow! Zung Andely Scale
(ZAS) scores {group meana) during 28 days of tradtment with
althar minazapine or piaceho. * p<.05; analysis of covarignca:
Sstimednd trostment contrast mirexaping minus placebo —3.5,
95% confidencs Intarvel —8.0 io —-1.0.

mirtazapine group and 2 patients in the placebo
group withdrew because of an inadequate treat-
ment effect, and ! mirtazapine-treated patient
withdrew because of adverse experiences (e.g.
fatigue, balance problems and cardiac symptoms).

smoSASTeRGRIgRS] Yritec Ab ights eservect

Dosage

The mean dosages of study medication are
showa in table II. While the mean dosages of
mirtazapine remained relatively steble during the
study period, the number of placebo tablets in-
creased from a mean of 3.5 tablets/day during week
1 to 4.5 tablets/day during week 4 of the treatment

period.

Clinical Efficacy
Table III summarises the mean scores on the

HAMAS, ZAS and GAS rating scales, estimated -

score contrasts for the 3 parameters between
mirtazapine and placebo, and the corresponding
95% confidence intervals.

Over 28 days of treatmeant, patients in both
gronps experienced an improvement in anxiety
symptoms. However, the effect of mirtazapine on
overall anxicty, psychic anxicty symptoms and
global functioning (as assessed by HAMAS, ZAS
and GAS scores) was gignificantly superior to that
of placebo (p<D.05; analysis of covariance). Figures
1 and 2 show improvements from bageline in the
mean group total HAMAS and ZAS scores over 28
days of treatmept with either mirtazapine or placebo.

The effect of mirtazapine on the HAMAS
insomnia item wag superior to that of placebo,

reaching the borderline of siguificance at day -

28 [0.6]1 and 1.17 for mirtazapine and placebo
groups, respectively; p = 0.051 (Yatcs test)]. The
iwo treatments had a similar effect on the
HAMAS depressed mood item [1.50 and 1,78 for
mirtazapine and placebo groups, respectively;
p = 0.12 (Yates test)).

Tolerablity

In general, both treatments were well tolerated,
However, the adverse event profile shows differ-
ences between the treatments. After 28 days, erying
and difficulty in falling asleap were significantly
more frequent in piacebo-treated patients. Purther-
more, patients treated with placebo experienced re-
peated and early waking mor: [requently than

mirtazapine-treated patients. Sedation was the only

Drug Invest. 8 (3) 1994
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Adverns overt Miriazepine Piacebo
week 1 waak 4 wook 1 woak 4

Sedation 15* " s 5
Crying ' 4 1 1 10
Dificulty in faling asieep 10 1 14 8t
Dirzness 10 ] 8 7
Repesind waking 7 3 ] 8
Early weking 1 & 12 1

Oy mouth 5 2 4 4
Nunsh a 1 ) a8

* p«0.05 va pinoeba; + p<0.06 vy mirtazapine.

~
adverse cvent that occurred significantly more of-

in paticnts treated with mirtazapine than in °

treated with placebo (table IV).
No clipically relevant abnormalities in bio-

chemical, haematological or urinary variables

were observed with either treatment.

Discussion

This placebo-controlled study set out to asséss
the efficacy and tolerability of mirtazapine, a new
antidepressant, in outpatients with anxiety states.
After 28 days of trertment, the differences between
the 2 reatment groups were statistically significant

in f~vour of mirtazapine for total and psychic anx-
im, seumontheHAMAs and ZAS, and the total
GAS score, thus demonstrating that mirtazapine
‘was superior o placebo in the reduction of anxiety
ymptoms and improvement of patient’s global
ctioning.

The extent of improvement of the HAMAS in-
somnia item was greater with mirtazapine than
with placebo after 28 days of treatment, reaching
the borderline of significapce. Improvements in
the HAMAS depression item were similar in the
two treatment groups. This may suggest that the
beneficial effect of mirtazapine on anxiety symp-
toms is independent of its antidepressant actions.

Approximately half of the patients in each treat-
ment group were treated with benzodiazepines in
the pretrial period. It is possible that the mirtazap-
ine-treated patients exparienced fewer withdrawal
symptoms than the placebo-treated ones, and con-

DRAcaerongnogel \initac. Al lahis resarved,

sequehily had a morc favourable outcome az the
end of our study. Howevey, it is unlikely that this.
was the case since similar numbers of patients in
both treatment groups withdrew because of lack of
cfficacy (mirtazapine n = |, placebo n = 2).
Moreover, a gradval and continuous improvement:-
from baseline was observed in both trearment
groups throughout the study period.

Mirmzapine was well tolerated; only 1 patient
withdrew from the study because of adverse
events. Sedation was the only adverse event that
occurred significantly more frequenty with
mirtazapine. Throughout the study period, pla-
cebo-treated patients complained significantly
more often of crying and difficulty in failing
asleep, and experienced repeated and early waking
more frequently than mirtazapine-treated. patients.

In the present study, mirtazapine, which has
proven efficacy in depressed patients, (4-10] pgg
also been shown to be effective in patients with
anxiety states without a primary diagnosis of
depression. Clinical studies in well-defined patient
groups, preferably comparing mirtazapine with an
enxiolytic drug, are clearly needed in the future.

Concluslon

In conclusion, mirtazapine at a dosage of [5 to
25 mg/day is more cffective than placebo in the
treatment of paticnts with primary anxiety symp-
toms. It is a well-tolerated treatment, sedation be-
ing the only significant adverse event. Combining
both antidepressant and anxjolydc properties,

Do wywvnst B A Y004
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mirtazapine has a promising future not only in the
treatrhent of depressed patients, but also of non-
depressed anxious patients.
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