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From Chiorpromazine to Olanzapine:
A Brief History of Antipsycholics
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T he introduction of chiorpro-

niazine in the 1950s had a pro-

found impact oti psychiatric practice

throughout the world. Apart from the

convulsive therapies, which were

complicated, unaesthetic, and costly,

treatment of patients with chronic

psychotic disorders consisted of non-

specific sedation, restraint for agita-

tion, and psychosocial interventions

that varied from mildly beneficial to

outright silly The extant programs

and clinics mostly offered psychody-

namic psychotherap)� which proved

generally unhelpful as a specific

treatment for psychosis (1).

The reports from France in 1952
about the beneficial effects of chlor-

promazine, a drug synthesized for

use in anesthesia, on psychotic disor-

ders such as schizophrenia forever

changed the outlook on treatment of

chronic psychoses. For the first time,

an oral agent was available that pre-

dictably relieved the positive symp-

toms of schizophrenia, including

delusions, hallucinations, and disor-

ganized thoughts or behavior, among

70 percent ofpatients (2).
During the early years of use, two

classes of side effects were noted

among patients receiving chiorpro-

mazine. One group of side effects
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was relatively benign and related to

the drug’s al)ility to block three types

of receptors-histamine 1 recep-

tors, resulting in sedation and weight

gain; adrenergic alpha1 receptors, re-

suiting in orthostatic hypotension;

and muscarinic cholinergic recep-

tors, resulting in dry mouth, tachv-

cardia, constipation, and blurred vi-

sion. Although these side effects

were a nuisance, patients often de-

veloped physiologic tolerance after

continued administration ofthe med-

ication.

Another group of side effects usu-

ally appeared in the first days to

weeks of treatment and involved the

extrapyramidal motor system, result-

ing in acute dystonic reactions;

akathisia, or restlessness; and Parkin-

son’s syndrome, involving tremor,

slowed movements, and rigidity. Tar-

dive dyskinesia was later noted

among about 20 percent of patients

on chronic chlorpromazine therapy;

it was most often clinically character-

ized i)y involuntary abnormal move-

ments of the lips, tongue, and digits

and, rarely, of the trunk and extremi-

ties. In some individuals these symp-

toms did not remit on discontinua-

tion of the drug (3).

Although the constellation of ex-

trapyramidal side effects was related

to the blockade of dopamine D2 re-

ceptors in the basal ganglia, this

pharmacologic property of D2 block-

ade also appeared to be responsible

for the therapeutic effects of chior-

promazine within the cerebral cor-

tex. Despite the side effects, most pa-

tients responded to the medication

with a reduction in positive symp-

toms, and the dopamine model of

psychosis led to development of

dozens of antipsychotics sharing in

common their relatively potent abili-

ty to block D2 receptors.

These typical antipsychotic drugs,

however, seemed to exert a negligible

effect on the negative symptoms of

schizophrenia, such as apathy, avoli-

tion, flattening of affect, and alogia

(4). Nevertheless, control ofthe more

florid psychotic symptoms allowed

for the discharge of large numbers of

patients from state hospitals, unfortu-

nately into community systems ill

prepared and ill equipped for the

necessary follow-up and treatment of

chronic mentally ill patients.

From a pharmacological point of

view, the arrival of clozapine revolu-

tionized the outlook on schizophre-

nia treatment much as did the release

of chlorpromazine years earlier. Syn-

thesized in 1958 in Bern, Switzer-

land, clozapine is a dibenzodiazepine

compound structurally derived from

tricyclic models. In the laboratory it

was noted to lack the classic antipsy-

chotic effects on repetitive behavior

in animals given amphetamines,

properties that are dependent on a

high level of D2 blockade.

Clinical trials involving patients

with schizophrenia showed that do-

zapine was an extremely effective an-

tipsychotic and that it was not associ-

ated with the extrapyramidal symp-

toms seen with typical antipsy-

chotics. This unique property of con-

trolling psychosis without inducing

extrapyramidal symptoms demon-

strated to psychopharmacologists

that the clinical effect of an antipsy-

chotic could be separated from its Ii-

ability to cause such side effects (5).

The other distinguishing charac-
teristic of clozapine is its ability to

ameliorate the negative symptoms of

schizophrenia. Whereas all typical



1138 PSYCHIATRIC SERVICES . September 1997 Vol. 48 No. 9

antipsychotics were equally effective

in controlling the positive symptoms

of schizophrenia, about 30 percent of

patients did not respond significant-

ly to these agents, and they had little

impact on the disabling cluster of

negative symptoms. Thus clozapine

was unique in its ability to treat neg-

ative symptoms and in the lack of ex-

trapyramidal symptoms associated

with therapeutic dosages (6). Cloza-

pine quickly established itself as the

therapeutic gold standard by achiev-

ing response rates of3O to 61 percent

in various studies among patients

with schizophrenia who were refrac-

tory to previous treatment with typi-

cal antipsychotics.

Due to concern that clozapine

could cause a potentially fatal side

effect involving reduced white blood

cell counts, clozapine was not re-

leased in the United States until

1990, and it is distributed only in as-

sociation with weekly monitoring of

patients’ white blood cell count (7).

Clozapine also possesses antihista-

minic and anticholinergic side ef-

fects and may cause orthostatic hy-

potension and seizures (8,9). Dose

titration is often slow in an attempt

to limit side effects. Patients are typ-

ically started on 25 mg a day, and

doses are increased up to the thera-

peutic range of 300 to 900 mg a day

over several weeks.

Despite its unfavorable side effect

profile, clozapine became the model

for a new class of so-called atypical

antipsychotics that were to share the

pharmacologic combination of po-

tent postsynaptic serotonin 5-HT2

receptor blockade with D2 binding

that was weaker than that of typical

antipsychotics, while avoiding the

adverse effects associated with cloza-

pine (10,11). Thirty years after the

synthesis of clozapine, risperidone,

the first atypical antipsychotic mod-

eled on these pharmacologic proper-

ties, was created (12). Risperidone

lacks clozapine’s effects on the bone

marrow, blocks postsynaptic 5-HT2

receptors, and has weaker affinity for

D2 receptors compared with typical

antipsychotics; however, extrapyra-

midal symptoms became evident

among patients whose dosages were

increased above 8 mg a day (13,14).

Several other similarly designed

drugs are still in clinical trials. The

newest atypical antipsychotic cur-

rently available is olanzapine, re-

leased in the United States in the fall

of 1996. Pharmacologic data from in

vitro laboratory studies and binding

studies using positron emission

scans predicted a profile ofpotent 5-

HT2 blockade and low D2 receptor

occupancy similar to that of cloza-

pine (15,16).

Olanzapine also shares clozapine’s

inhibition of histaminic and cholin-

ergic receptors, but the clinical ef-

fect ofthis action is not as prominent

as that associated with clozapine.

Whereas clozapine is a low-potency

agent, active in the range of 300 to

900 mg a day, olanzapine appears ef-

fective in treatment of schizophrenia

at much lower doses-5 to 25 mg a

day-a property that may help mini-

mize sedation. Of interest is that

olanzapine is a 40-fold more potent

inhibitor of alpha2 adrenergic recep-

tors than clozapine, but the clinical

significance of this property is not

yet known.

In an international double-blind

placebo-controlled study involving

1,996 patients, olanzapine was supe-

nor to haloperidol on several out-

come measures after six weeks (17).

The olanzapine group had greater

reductions in mean scores on the

Brief Psychiatric Rating Scale

(BPRS) (p < .02), and significantly

fewer patients in that group dropped

out of the trial due to lack of efficacy

(p< .001) or adverse affects (p< .01).

Specifically, the incidence of cx-

trapyramidal symptoms was marked-

ly less with olanzapine for measures

of dystonia, akathisia, and parkinson-

ism (p<.OO1). The olanzapine group

reported slightly more complaints of

dry mouth and increased appetite

than did the haloperidol group. In

another placebo-controlled trial of

olanzapine among patients with

schizophrenia, the incidence of cx-

trapyraniidal symptoms among pa-

tients receiving olanzapine was com-

parable to that for patients receiving

placebo, and efficacy was noted at a

dosage of 10 mg a day (18). Olanza-

pine also demonstrated superior ef-

fectiveness compared with haloperi-

dol in the treatment of negative

symptoms in a 52-week double-blind

placebo-controlled trial involving

355 persons with schizophrenia (19).

A preliminary report on a head-to-

head comparison of risperidone and

olanzapine was reported at the Dc-

cember 1996 nieeting of the Amen-

can College of Neuropsychopharma-

cology (20). This interim analysis in-

volved a total of 297 patients who

met DSM-IV criteria for schizophre-

nia, schizoaffective disorder, or

schizophreniforni disorder and who

were randomly assigned to receive

either olanzapine (10 to 20 mg a day)

or rispenidone (4 to 12 mg a day) in

an eight-week acute-phase trial with

a 20-week maintenance extension

phase. Patients who were randomly

assigned to receive olanzapine were

started at 15 mg a day to) enhance the

likelihood of associated adverse ef-

fects and thereby to reniove �oten-

tial bias in comparing the two drugs.

N’Iean dosages at the end ofthe acute

phase were 17. 1 mg a day of olanza-

pine and 7.3 mg a day of nispenidone.

During the acute phase, the olan-

zapine ��Oll�) was nunericallv supe-

nor in BPRS and total Positive and

Negative Symptom Scale (PANSS)

scores, with statistically significant

superiority in the PANSS mood sub-

scone (p < .003). This effect was also

demonstrated at the end of the 28-

week extension phase (p<.OO1). No-

tably, no patients in the o)lanzapine

group had developed extnapvnamidal

symptoms l)\’ eight weeks, compared

with 6.8 percent of the patients in

the rispenidone group; the incidence

of extrapynamidal symptoms, as inca-

stoned by S impson-Angus ratings,

was 10.4 percent in the olanzapine

group and 21.1 percent in the

nisperidone group at the end O)f 28

weeks. The mean dosages at the con-

clusion O)f the study were 17.1 mg a

day for olanzapine and 7.3 mg a da�’

for nisperidone.

Although more head-to-head coon-

panisons are necessan; it would ap-

pear that olanzapine is an effective

agent with a low propensity for cx-

tnapyramidal symptoms. It can be

started at a dosage of 10 mg a day,

which appears to be therapeutic for

the majonit� of patients. This rapid

dose titration confers a possible ad-

vantage over the other currently

available atypical drugs, especially
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trials, it is safe to say that olanzapine

represents a �velcome additioii to the

therapeutic arn�iiiientari itiii for the

I)SYCh0S(’S #{149}

References

1 . (;er�-�t’r \VT, I3iichanan R\\: Schizophrc-

nhL: itato’O(hoctiotI and ovcrvie\v. in (;����--

loensi�e Textbook of Ps�claiatrr, 6th ed.

Edited l)� K.aI)Iata I I I , Sadock Bj. Balti-

�1Ofl. \\illiaiias & \\‘ilkins. I 995

2. Schulz S(:: Schizophi’eroia: soi#{236}oatic tr(at-

tOI(tlt, il)i(I

:3. \\addiiagtun jL: 1111’ t’linical I)SY(’l0�l)l1tr

n�aculi)gv 01 antipsvcliutic ditigs in scl�izo-

I)111(’Ilit, in Schizophrenia. E(lite(1 by
Ilioscia SB, \\eiraberger l)R. (�to�aboidge,

\lass, l3lackwell. 1995

4. \I ,tI(l(I S B: \ lanagetuent of sclaizoplur’enia.

jouttoal of (;1ioai�’;ol Ps�cluiata� 57(sttppl

:3)9-1:3. 1996

5. (:,or-Iss�o A: i’he (lUpaIluiItt t1,(�)rV I(’\iSit((l,

it, Schizophrenia. L(lite(I b� 11 ioscla S B.
\\einl)erger 1)11. (�tittbridge. \lass, Black-

\�(ll. 1995

6. E3aldessat-ini B. 1oalakenl)eog F: ( ;l�zt1ii:

a I,O\’(’l antil)s\chotic agent. \e#{188}VEngland

Journal of \ ledicine :324:746-754. 1991

7. ��Eit- .1NI , Liel)(IIIaatI JA. Saf1�’rraoari .�Z:

(;l�z�tpi�t-ind�o’d agtannloc�tosis: mci-

(l(’tO(’( �LIlil risk fiti-tois in tIn t.nite(l States.

Ne�� Englatul Journal of’ \ledicit#{236}e 329:

162-167. 199:3

S. I)e�insk� 0, l�a#{128}’iaS\’: Seizures during

clozal)in( therapy. Journal of (link-al Psi’-

chiatrv 55(Sept st11)1)l B): 153-156. 1994

9. \.ala Kananaen l)1� \Iardcr S B: Clozapine, ita

Conipreloensive ‘Ii�xtl)ook of Psychiatrs� 6th
(‘(I. E(lite(l b� Kaplan Ill. Sadock BJ. Balti-

tOll)IC, \‘silliaous & \\‘ilkiiis. 1995

10. Farde I.,. \ordstrona AL, \vherg S. et al:

D,-. D�-. and 5-I11’2 receptor occupancy in

t-lozapitie-tre�tted 1)aticnts. Jouonal of Cliii-

(‘al Psychiatry 55(Sept 501)1)1 B):67-69.

1994

1 1 . \ot’dstrona � Fiu’de L. I lalldin (: high 5-

H-I-,; receptor occupancy in ch)i�Lpitie-taeat-

((1 f)atieiltS denionstratcd by PET Ps�-

chophanaiacologv 1 1 0:365-367, 199:3

I 2. jitIiSS(ii P,�j, Nienoegeers (;j E, A�vooters F

et al : Phar-ioacolog� of o’ispet’idone �

647(i(i), a te\� atitipsVcla)tic �vitli serotonmn-

S2 antI clopanamne-l)2 antagonistic 1)o’�1)co’-

ties. Journal of Phao-oiiacolog� atid Expeai-

oii(’tital i’herapeutics 244:655-693. 1955

I 3. Schotte ,.�, J�tIisseii FE ( ;O1U(i(O \%, et �tl
Risl)(ri(l( lit (‘OiiiI)itt’e(l �vith tie� �eiid i’efet’-

(11(’( alItiI)SVcliOtic (10-togs: �ti \ito’() �tii�l in

\ i’’() receptor hinditig. Ps\ choph�u’naac-olo-

gy 124(1-2):57-73, 1996

14. Sitopsoti (;\l, Lindeoinia�trJ-l�: Exto’ap�ra-

tiii(lal � nal)tonis iii a ran(lonoze(l (lOul)le-

bli id tiiol tidose Stto(Ir, of o’isI)eiidOile in

schui.ophrenic 1)atieoits. l�stc’r I)resetlted at

the Institute on liospital �Lil(l (ontiiiunitv

15, Nvberg 5, lartle 1.. Ilalldin C: A PE’l’ StIi(lV

of 5-1lT� itOi(l 1), (lol)anaine recel)tor ocr-u-

1�’��’Y induced liv olanzapine in health�
Sul)jectS. Neuropsvc-hopharniac-ologv 16(1):

1-7. 1997

16. Fulton B, (oa Kl�: Olatizapira’: a re�ic\� of

its phaonaacologn.-al pt’opeoties ua(l theta-

peutit- eflIr-ac’� in the tiiana,gu’taaciot of se-hi#{174}-

oplirenia �ttid related g)SVc-hoscs. .� I) IS

I)rug Evaluation 53(2):251-295, 1997

17. I()llefsOri (;I�), Beasley (\I. ll,tit l�\ �‘t al:

Olanzapine \.e.i-stis haloper’idol in the treat-

nieiit of’schizophrenia �tiid se-huioafle-ti’e

�o�d SchiZOl)liI’enif()O’tiI tlisot’ders: results of’

an intetnational e-ollal)orati\ e to’i,tl .

c-au Journal of Ps�c-hiatrv 154:457-465,

1997

1(5, Beaslev (;\1 Jr. Sanger [ Satteolee \‘S. et al:

Olanzapine \(‘rsus Pla(’el)O: insults of a

double-blind. fIxed-dose olanzapine tt’ial.

Ps�’c-hophartaiae-ologv 124( l-2: 159-167.

1996

19. ihllefson (;l), Sanger ‘l’\l : Negative svnlp-

tonis: a path analytic- approach to a double-
blind. Plct(’t’l)O �tiadlialopco’idol-e-ontrolled
clinic-al trial �vitli Ol�toiZaf)irie. :�iiRi’iC’tii

Journal of Psychiatry 154:466-474, 1997

20. ‘l’i-aoiP\� Ilainilton 511. Kuntz :\J.et al:

( )lanzapine \etstis risperidoite: ititetitti re-

suIts, Postet’ presente(l at the aniotial meet-

ing of the ,‘\niei’ie-an (ollegt of’ \eui’opsv-

e-hophao-niacolog�: San Juan, [‘H, l)ec 9-13,

1996

Get the Best ofManaged Care
E ighteen ofthe most valuable articles on managed care published in

Psychiatric Services and Hospital and Co;n;neinity Psychiatry have been ]
compiled into this important new publication entitled Managed Care �“

Mental Health Services. The articles define what is meant b� managed mental :�

health care, discuss its structure and function, address legal and ethical issues,

and report on states’ experiences with public-sector managed care. Published

by APA’s Psychiatric Services Resource Center. Ma� 1997, 72 pages

� �

t�TIiTi1Tfl1U Shipto:Please send me copies of
Managed Care & Mental Health
Sea’vicesat$1 3.95 per copy, or
$9.95 per copy for five or more
copies. For staffmembers in
Psychiatric Services Resource
Center facilities, $8.95 per copy,
or $6.95 per copy forfiveor
more copies.

Shipping and handling (add 15%)

Total _________

Return to: Psychiatric Services Resource Center
IPsn�siATRKorwvtcr31 American Psychiatric Association
� 1400 K Street, N.W, Suite 248

Washington, D.C. 20005
Phone: 1-800-366-8455
Fax: 202-682-6189
e-mail: psrc@psych.org

Address

Phone (for questions about your order) Fax

Payment type:

L




