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NEWS AND VIEWS

A Review of the Literature

Patricia L. Gilbert, MD; M. Jackuelyn Harris, MD; Lou Ann McAdams, PhD; Dilip V. Jeste, MD

n the treatment of chronic schizophrenia, there are risks associated with both neuroleptic main-
tenance (eg, tardive dyskinesia) and neuroleptic withdrawal (eg, psychotic exacerbation or
relapse). We reviewed 66 studies on neuroleptic withdrawal involving 4365 patients with schizo-
phrenia. The mean cumulative relapse rate was 53% in patients withdrawn from neuroleptic
therapy and 16% in those maintained on neuroleptic therapy over a mean follow-up period of 9.7
months. The relapse rate was positively associated with length of follow-up. Predictors of relapse
reported in individual studies included younger age, higher baseline neuroleptic dosage, and shorter
length of hospitalization. Adverse effects of neuroleptic withdrawal other than relapse were usually
mild and transient. The risk-benefit ratio of neuroleptic maintenance vs withdrawal should be as-
sessed carefully in individual patients. A slow taper to the lowest effective dosage may be the pre-
ferred strategy in many patients. (Arch Gen Psychiatry. 1995;52:173-188)

Neuroleptic or antipsychotic drugs are the
mainstay of treatment for patients with
schizophrenia. The efficacy of these medi-
cations in reducing both the severity of
psychotic symptoms and the risk of psy-
chotic relapse has been well docu-
mented.! It has been suggested that early
treatment with neuroleptic medication re-
duces morbidity in some patients with
schizophrenia.* Many patients with
chronic schizophrenia need to be main-
tained on neuroleptic therapy for pro-

. longed periods. In a recent review,

Schooler’ concluded that alternatives to
continuous long-term neuroleptic treat-
ment (eg, targeted medication strategies)
may be feasible in some patients, yet they
also carry significant risks and should be
studied further. At the same time, contin-
ued treatment with neuroleptic drugs is
also associated with an increased risk of
serious side effects, such as orthostatic hy-
potension, extrapyramidal symptoms, and,
of particular concern, persistent tardive
dyskinesia (TD).*® Kane et al’ reported an
annual incidence of TD 0f 4% to 5% in neu-
roleptic-treated young adults. Saltz et al"’

From the Department of Psychiatry, University of California~San Diego, and the San
Diego Veterans Affairs Medical Center.
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as well as Jeste and Caligiuri* reported an
incidence of TD that was at least six times
greater in older psychiatric patients.

The issue of prolonged neuroleptic
treatment in a patient with chronic schizo-
phrenia places the clinician on the horns
of a dilemma. Since neuroleptic treat-
ment does not cure schizophrenia, a large

" majority of such patients need long-term

treatment. At the same time, prolonged use
of these drugs carries a high risk of ad-
verse effects, including TD. It is therefore
recommended that continued prescrip-
tion of antipsychotic drugs over a long pe-
riod not be undertaken without adequate
justification for both clinical and medico-
legal purposes.!””!! This may imply at-
tempts at neuroleptic withdrawal. Drug
withdrawal, however, is associated with a
risk of psychotic relapse. To complicate
matters further, a number of patients with-
drawn from antipsychotic therapy do not
experience relapse, at least over a short pe-
riod, while some patients maintained on
therapy do experience relapse. Thus, the
clinician and the patient have to choose
between two unwelcome risks: relapse and
adverse effects of continued treatment.
Neuroleptic withdrawal is also im-
portant yet problematic from a research




perspective. Neuroleptic use is fre-
quently a confounding factor in in-
terpreting neurochemical and other
findings in schizophrenia. It would
be ideal to keep patients off Tieuro-
leptic drugs for as long as is pos-
sible, provided they can be main-
tained in a clinically stable state, ie,
without relapse. Unfortunately, there
is no clear guidance in the available
literature about what type of pa-
tients can be withdrawn from anti-
psychotic drug therapy and for how
long, as well as the optimal way of

stopping drug therapy. To our

knowledge, there has been no re-
cent, comprehensive review of this
important but controversial topic.
Hence, we undertook the follow-
ing review.

We asked the following ques-
tions: What is the risk of relapse in
patients with schizophrenia after
neuroleptic therapy has been
stopped; in other words, what pro-
portion of patients can be with-
drawn from neuroleptic therapy
without precipitating a relapse?
Similarly, what is the likelihood of
relapse in patients maintained on an-
tipsychotic therapy over a compa-
rable period? What are the other
consequences of stopping neurolep-
tic therapy? Finally, what patient-
related and treatment-related fac-
tors are associated with an increased
or decreased danger of relapse and
other adverse effects of stopping neu-
roleptic therapy?

— RO —

SELECTION OF STUDIES

We performed a computerized
search of the literature on the
MELVYL MEDLINE system using
the following key words: schizophre-
nia, antipsychotic, neuroleptic, with-
drawal, discontinuation, and taper.
Cross-references were obtained from
the bibliographies of the retrieved ar-
ticles. We included English- and for-
eign-language articles about a mini-
mum of 10 subjects with a diagnosis
of schizophrenia or schizoaffective
disorder. We included only articles
with new data; review articles, such
as that by Davis,'? were thus ex-
cluded from our analyses. Because
of unspecified or small sample sizes
(fewer than 10 subjects each), we ex-

cluded from our analyses reports by
Spivak et al,!* Melamed et al,'* Kush-
nir,'* and Calev et al.’® (We will,
however, refer to these studies in dis-
cussing various adverse effects of
neuroleptic withdrawal.) We in-
cluded seven studies'’?* that con-
tained mixed diagnostic groups, but
we excluded nonschizophrenic sub-
jects in those studies from our analy-
ses. Twenty-nine (44%) of the 66
studies included patients main-
tained on neuroleptic therapy who
served as matched control groups for
the neuroleptic withdrawal groups.
The neuroleptic withdrawal groups
from these 29 studies will be re-
ferred to in this review as “matched
neuroleptic withdrawal groups.” The
term matched is used here for lack
of a more suitable alternative. In a
majority of these studies, the “con-
trol” groups were obtained by ran-
dom assignment, 3% whereas five
studies*-> specifically selected con-
trols matched for age, diagnosis, du-
ration of illness, and other vari-
ables.

A few research groups have
published several sequential stud-
ies on neuroleptic withdrawal.
Hence, data on individual subjects
might have been used in more than
one publication. We went through
each article carefully and excluded
the earlier publications from which
data had been reused in later stud-
ies by the same group of investiga-
tors. Occasionally, however, it was
not possible to weed out overlap-
ping data. We cannot therefore ex-
clude the possibility of a small bias
resulting from the individual sub-
jects’ data being represented more
than once in the cumulative data
analysis. This was, however, not a
major problem in our review, which
involved more than 4000 patients.

SELECTION OF VARIABLES

For each study we examined the rate

of relapse as well as possible predic- -

tors of relapse, such as age, gender,
duration of illness, length of hospi-
talization, neuroleptic type and dose,
length of neuroleptic taper, and
length of follow-up. For the data
analysis we selected those relevant
variables on which at least 30 out of
the 66 studies reviewed had pro-
vided usable information. (The only
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exception was percentage of pa-
tients receiving anticholinergic
therapy, for which data were avail-
able in only 20 studies; we thought

‘it-to be too important a variable-to-

be excluded.) We also reviewed
other clinical or neurochemical ef-
fects of neuroleptic withdrawal in
both the neuroleptic withdrawal and
neuroleptic maintenance groups
(when present).

STATISTICAL ANALYSIS

For each study we extracted the fol-
lowing descriptive summary statis-
tics for both the neuroleptic with-
drawal group and the neuroleptic
maintenance (control) group, if pres-
ent: the “average” values for age, du-
ration of illness, length of hospital-
ization, baseline neuroleptic dose in
milligram chlorpromazine equiva-
lents (mg CPZE).® length of taper,
and length of follow-up period. The
means of the variables were uti-
lized if these had been provided by
the authors, but the midpoint of the
range was substituted (as “aver-
ages”) if the authors had provided
that information instead of the mean.
Study characteristics were noted, and
the percentage of studies specify-
ing diagnostic criteria as well as the
percentage of studies with different
designs (open, nonblind, single
blind, or double blind) were deter-
mined.

To summarize the informa-
tion in these studies, we computed
unweighted means and SDs across
studies from the individual study av-
erages (means or midpoints), per-
centages, or sample sizes for the neu-
roleptic withdrawal groups and for
the neuroleptic maintenance groups.

The matched neuroleptic with-
drawal groups were compared with
the matched neuroleptic mainte-
nance groups by paired t tests. We
used Bonferroni-corrected crite-
rion a levels to limit the chance of
a type I error from multiple com-
parisons. The matched neuroleptic
withdrawal groups were also com-
pared with the unmatched neuro-
leptic withdrawal groups on each of
the listed variables using ¢t tests,
Mann-Whitney U Tests, or x* analy-
ses as appropriate, using Bonferroni-
corrected criterion « levels.

Since the average length of fol-




low-up varied considerably from
study to study, we attempted to re-
late the relapse rate of a study to its
average length of follow-up. Be-

cause the follow-up time was posi- .

tively skewed, a common loga-
rithm was taken of the sum of the
length of follow-up (in months) plus
1 for each group (neuroleptic with-
drawal and neuroleptic mainte-
nance) in each study that had both
groups before this variable was re-
lated to others. This transforma-
tion also improved the linearity of
any associations. A linear regres-
sion of relapse rate on the log trans-
formation of the average length of
follow-up was performed sepa-
rately for all the neuroleptic with-
drawal groups, the unmatched and
the matched neuroleptic with-
drawal groups, and the matched
neuroleptic maintenance groups. Be-
cause the matched pairs of groups
had the same average length of fol-
low-up, we were also able to re-
gress the difference in relapse rates
between the matched groups on the
log-transformed average length of
follow-up.*

We also attempted to improve
on the linear association between the
relapse rate and the logarithm of the
average length of follow-up and be-
tween the differences in relapse rates
and the logarithm of the average
length of follow-up by employing the
empirical unweighted logit trans-
formation of the relapse rate and the
difference in logits, respectively. Oc-
casional studies had relapse rates of
zero; since one cannot take the loga-
rithm of zero, we added 0.5 to each

- cell count.”?

Finally, we attempted to im-
prove the prediction of the relapse
rate or logarithmic odds of the re-
lapse rate or their respective differ-
ences between the matched with-
drawal and matched maintenance
groups by substituting or adding any
of the other potential predictors in
the data by means of a stepwise mul-
tiple regression analysis.

— T —

In the literature reviewed, 64 ar-
ticles containing 66 studies™ (each
of two articles*’** reported two sepa-
rate studies) including a total 0f 4365
subjects (3141 subjects withdrawn

from neuroleptic therapy and 1224
comparison subjects maintained on
neuroleptic therapy) met our inclu-
sion criterion, ie, a minimum of 10
subjects with schizophrenia or schi- _
zoaffective disorder. Table 1 sum-
marizes descriptive features of the 66
studies reviewed.%#

We derived summary data from
the 66 studies, including the re-
lapse rate. The descriptive statistics
based on the summary data are
shown in Table 2.

METHODOLOGICAL ASPECTS
- OF THE STUDIES REVIEWED

Sample Size

The sample sizes ranged from 10 to
519, with the average number of sub-
jects in the neuroleptic withdrawal
groups being 47.6.

Amount of Other
Information Available

In general, the amount of informa-
tion provided by the individual stud-
ies varied greatly. For example, in
terms of age, 28 studies gave mean
age only, nine reported age range
only, 22 reported both mean age and
range, while seven studies did not
specily age at all.

Diagnostic Criteria

None of the 30 articles prior to 1981
defined or utilized specific diagnos-
tic criteria for schizophrenia. If any
reference was made to diagnosis, it
was only noted that the subjects were
“diagnosed by two psychia-
trists.”!9242630 Beginning in 1981,
however, all of the studies re-
viewed except for one® employed
specific diagnostic criteria, such as-
Research Diagnostic Criteria (RDC),
DSM-I11, International Classifica-
tion of Diseases, Ninth Revision, Clini-
cal Modification (ICD-9-CM), and
DSM-III-R. ’

Study Design

Thirty-seven of the 66 withdrawal
studies (n=38) were double blind.
Twenty-nine studies utilized a con-
trol group, ie, patients maintained
on neuroleptic therapy. (Double-
blind studies without control groups
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used placebo during neuroleptic
withdrawal and had both patients
and raters “blind” to the medica-
tion status.)

Medication Type and Dose

The neuroleptic medication used
varied from study to study in terms
of specific type and daily dosage.
Phenothiazines and haloperidol were
the most commonly prescribed neu-
roleptic agents. The average daily
dosages, where stated, ranged from
22810 1736 mg/d CPZE, with an av-
erage of 630.0 mg/d CPZE.

Of the 20 studies that speci-
fied concurrent medications, only
one study specifically excluded pa-
tients receiving anticholinergic
medication.®

Length of Neuroleptic Taper

Neuroleptic therapy was with-
drawn acutely over 1 day in 42 of the
studies where information about
taper was given. The remaining stud-
ies used taper periods ranging from
2 to 60 days.

Length of Follow-up

The follow-up period after neurolep-
tic withdrawal ranged from 0.5 to 24
months, with an average of 6.3
months for all 66 studies and 9.7
months for the 29 studies with con-
trol groups. Since most studies did not
specify the exact time of relapse in in-
dividual patients, we used the mean
follow-up period. The matched with-
drawal groups had a significantly
longer average length of follow-up
(Mann-Whitney U Test, P=.0001) and
logarithmic follow-up (¢=5.47, df=64,
P<.0001) than the unmatched with-
drawal groups.

Definition of Relapse

Twenty-two studies did not pro-
vide any definition of relapse.t Re-
lapse was defined as a “return to ac-
tive medication” in 11 studies.¥ The

*References 17-34, 37-43, 45-50,
53-85.

fReferences 17, 19-22, 25, 47, 53-57,
61, 62, 69, 71, 73, 76, 79, 80, 85. ,

FReferences 18, 24, 26, 27, 30. 41, 60,
63,72, 75, 81.




o """ Mean (Range)  Mean (Range) -
. e Rl S - Mean (Range) ‘Duration of Length of . Diagnestic
Source, y - S No. /Sex Age, ¥ iliness, y Hospitalization, y “Criteria Study Design
Good et 2l ® 1958 T 12M (22-50) NS (02-7) - NS DB
Brooks® 1959 28/F 40.4 (19-53) NS (chranic) (1-25) NS SB -

. Diamand and Marks, 1960 - E:20 46.3 NS E114 NS DB with control
e .20 C:11.6 group
Rothstein,® 1960 17 45.2 NS (chronic) 8.4 NS SB
‘Blackburni and Allen,Z 1961  E: 28/M (20-40) Chronic © (0.3-10.8) NS Open with control

SR et o ; . G:25/M : group
* Judah et al.% 1961 87 NS NS (chronic) ~ (2-5) NS sB

{two studies) 519 NS - NS NS NS SB
Gross and. Reeves, 1961 ‘E: 70 41.8 (19-66) NS 4.6 (0.5-10) NS DB with control
2ol il ey T oo G136 ‘ group
»Freema'n- and Alson," 1962 Lo F; 46/M {42 with 8Z) -+ E: 41.1 NS Ei13.2 NS DB with control

;C 4M <£:46.2 , . G 11.3 ; group
L,Olson and Peterson i 1962 E60 g ’51 (21-78) ' NS (chronic) >15) - NS DB with control

(two studles) 6330 R 3 » 2 group -

: G Sl 30‘. 3 ~51 (21-78) NS (chronic) . (>15) .- NS D8 !
Whitaker:and Hoy,* 1963 .. '/E 26/M N E (27-66) NS E:15.5 NS @2 . DB with control
e C:5 8 . ! A C:19.9 - 4L psychiatrists group
%l . agreed)
A CNS 210 NS ~- DB with-control
et : : y “group
L AT o (13-21) , (13-20) NS DB
. E:424(22-59) o NS : E 114 NS DB with control
0426 00 L T C:11.2 b group
NG 128(332) - 15(033) NS DB with control
57 (26-74) - NS {(chranic) 10 NS .- SB.- .
L (25-B8) b NS - (=2) NS{2 - DB with control
d x psychiatrists group
e LR Sl agreed)
210 (30 each.at. . - . 416(61% >40). .. NS o145 NS .. DB
- 7 hospitals) AR ‘ : il
Prien et al,¥ 1969 o 120 4138 NS (chronic) . 15(2-33) NS DB with control
L e LG 240 ‘ group
Gleseretal® 1970 T4 (35M,39F) 429 (24-54) NS 1 NS D8
Rassidakis et al,"® 1970 E: 43 (36/M, 7/F) E:49.3 (26-74). E:235 (4-45). NS NS (2 Open with control
; o], gl . (33 with 52) C:42.8 (33-60) C: 18.1 (3-38) psychiatrists groups
C:28 agreed)
Baro et al, 3’ 1970 ‘26 (24-71) NS NS NS DB with controt
C:12 group
Leff and ng,39 1971 E15 (16-55) NS NS NS DB with contral
C. 20 group
Hershon et al,® 1972 E: 32 (17/M, 15/F) E:53.6 (M), 60.4 (F) NS (chronic) NS NS DB with control
C: 30 (15/M, 15/F) C:57.3 group
Hirsch et al,* 1973 - E: 41 (27T/M, 14/F) E: 44.3:10.0t NS NS NS {case DB with control
C: 40 (25/M, 15/F) C: 42.6+10.5¢1 records) group
Andrews et al,® 1976 E17/M (50-63) NS 6 Psychiatrist DB with control
C: 14 confirmed

group
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BTN e Mean (Range) . G e
i ‘Meuroleptic Type/Mean = "~ - Mean'(Range) - ‘Lengthof T RS Y Relapse 0 Predictors
sign (Range) Dosage, mgld - Length of Tager, d - Follow-up, mo Definition of Rel;p‘se.’ Raxe\,%“ : ~of Relapse
CPZ/(ZOO-BOO) ; 1: (Acute) : 6 “N§ . : LTl NS : :f'NS ’
CPZ/{150-600), reserpine/(1.5-4) “1 (Acute) 05~ NS - ; Lt L NG B NS
hirat CPZ/400 (300.-8_00),' 1 (Acute) ’ 6 Worsening clinical condition. ~  £:70 weo NS
trifluopromazine/150 (50-300) . o | S g ek .25 . »
Pz » : 1 (Acute) 3 NS o~ i B - : NS
sontrol Phenothiazines - . 1 (Acute) - 4 (1) Rating.score decreased - E46 NS

by 1 SE from:baseling. - -~ €:12
(2) Emergent resumption of .

medications !
3} Transfer to closed ward. "

1 {Acute) ,
1 (Acute). o0 L= Hyperactive;. mute
J R it i threatemng behavmr

. CPZ, other phenothiazines
CPZ/(300-600)

s Malnly GPZ. el DT g (28—150)

: .1 (Acute)

ntrol : : ing e 1 (Acute)

ger patnents -
~Trifluoperazine/(15-80) -~ - . T1{Acute) - ;Deteriorated behaviorf e : S onger hospﬂahzatlon
B e R - S sl ; A e typeofphenotmazme
" LA ; : Lo ot S koo . medncat:on
e S Phenothlazmes 4 1 (Acute) : © 1. Assauitive or suicidal ) T NS
Y control Thioridazine, halopendol CPz 1. (Acute) 9 NG ) E:5 Younger age at onset,
s i : : - : (f 7 LR SGr 34t L younger-current age, ¢
" ; : o : v 2o and nonparanoid
=7 _subtype
NS

control i '8:1"6341/20 (10-40y - » 1(Acute) 25 Disorganization, agitation,

abnormal thought process : ]
control CPZ/(100-300), trifluoperazine/(5-15) 1 {Aciite) 12 Return-to SZ symptoms E: 80 Younger age, male,
, C:35 situational anxiety
control Tritluoperazine/17 1 (Acute) 4 Delusions, hallucinations, E: 281 Younger current age,
aggression, regressed C:6.7 longer duration of
behavior neuroleptic
treatment; higher
prior medication
: dose
conrol s R Fluphenazine decanoate/25 mg/mo 1 (Acute) 9 Deteriorated condition ‘E:: 66 NS
. -8
control . | CPZ/(50-450) 1 (Acute) 10.5 Deteriorated behavior and E: 35 Higher prior medication
3 return to medications C.7 dose

(continued)
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* Table 1. Literature Review on Neuroleptic Withdrawal* (cont)
Mean (Range) Mean (Range)
Mean (Range) Duration of Length of Diagnastic
~Source,y . " iy No./Sex -~ —~  Age;y —— Hiness;y — - Hospitalization, y--- - Criterla- — Study-Dasign
Rifkin et al,* 1977 E:51 (34/M, 17/F) E 23.7 (17-38) NS NS Kraepelinian DB with control
E SRR C:22 (16M, 6/F) - C: (17-30) ' NS - NS signs of SZ group
Lacoursiere etal® 1976 48 a7 NS 6 NS DB
Hogarty and Goldberg, 1973 E: 182 34.4 (18-55) 3 NS NS Confirmed by _ DB with control
C:192 research group
: psychiatrist
~Llevineetal®1980 - ES0 NS NS - NS NS DB with controi
R R C",_:_i? A e IR e e L R ' i E - group
Zanderet 221981 -~ 13(8M, 5F) 452+65¢ 22 it | bR NS NS
Brownand 28M (28-66) NS NS RDC Open
Laughren,® 1981
Branchey et al,*? 1981 E:21 (13/M, 8/F)  E:51.4+96f (27-62) NS E: 25.4+8.61 (7-40) RDC DB with control
C: 11 (6/M, 5/F) C:52.2+8.9t (33-62) C: 25.9+10.31 (10-39) group
Herz et al > 1982 13 (6M, 7/F) 435 NS NS DSM-Iif Open
Kane et al,® 1982 j E17 E 22.1=36% NS NS RDC DB with control
c:n C: 21554t group
Kirch et al,® 1983 19 (13M, 6/F) 19-56 NS NS DSM-ill Open
(12 with SZ)
Johnson et al *® 1983 E: 60 OE:31.97 NS NS First-rank Open with control
(group A: 20, {group A: 29.4, symptoms group
i group B: 20, group B: 31.4, of Schneider
- group C: 20) group C: 35.1)
i C:56 C:33.8
I |1 {(group A: 20, (group A: 31.1,
| H group B: 20, group B: 32.7,
r ‘ group C: 16) group C: 37.6)
Nabe{ et al,™ 1985 36/M 46+111 (27-60) 17 16 ICD-9-CM SB
Pietzcker et al, ™ 1986 E:34 (17/M, 17/F) E 41 E:99 NS ICD-9and RDC  Randomized,
C: 14 (7MW, 7/F) C:34 C:86 open with
control group
! Pickar et al,¥ 1986 11 (IM, 4FF) 28+2.8§ NS NS DSM-1it DB
Crow et al.® 1986 E: 66 (39/M, 27/F) E:24.3 (16-56) E: (0.1-7.7) NS RDC DB with control
C: 54 (35/M, 19/F) C:28.2 (17-59) C: (0.1-8.4) group
Lieberman et al,® 1987 29 29.1+2 51 (18-50) 7.2 NS RDC DB
|
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itrol

trol

ed,
ith
group

ontrol

A R .. -Mean(Range) ; o e S 3 e ot
“'Neuroleptic Type/Mean - Mean (Range) ‘Lengthoof -~ " " Relapse Predictors
(Range) Dosage, mg/d Length of Taper, d- Follow-up, mo Definition of Relapse. .. . Rate, % - of Relapse
‘Oral fluphenazine/(5-30), 1 (Acute) 12 Substantial clinical o E68: NS
Huphenazine deterioration . - B S 1) 3 Rt
" decanoate/12.5 mg » :
biweekly e
CPZE/800. 1 {Acute) 1 NS ) NS S g NS
cPZ : 1 {Acute) 12 Return to medications E:67.5 Younger age, earlier
' : - C:30.9 " onset of illness
NS 1 (Acute) 12 Rehospitalization or .~ -~ . - E: 46 . NS
: deterioration of clinical - -~ G:24 - :
: : i condition R
CPZE/(273-396) 1 (Acute) 48

CPZE/T5+1250)

CPZE/S60

NS

Fluphenazine
cPz

NS

1 (Acute)

Gradual ;
1 {Acute)
30

20 (oral medications),
42 (fluphenazine
decanoate)

13
2%

12

NS 5ok 6EB

ippeararice
'SZ symptoms

Increase:in total BPRS
score =7 points or
=5 points on subscales

NS E21
C. 0
Worsening .of symptoms NS
or increase in pHVA
level
Readmission to 62
psychiatric care 46

(1) Increase of 10 points 70.6
on BPRS factors M,
v, v
(2) - Increase of 2 points
on SADS Psychosis
and Disorganization
items

Early relapsers:
" younger

- NS -
NS
Increase in pHVA tevel.

Duration.-of illness prior
to starting
medication

(1) Patients with TD

refapsed sooner

(2) Pasitive responders

to Ritalin
(methylphenidate
hydrochloride)
relapsed sooner
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Table 1. Literature Review on Neuroleptic Withdrawal* (cont) .
Mean (Range) Mean (Hangé)
- Mean (Range) Duration of Length of Diagnostic
Source, y No./Sex Age, y ltiness, y Hospitalization, y Criteria Study Design
Dufresne and Wagner,® 1988 . 27 (13/M, 14/F) 32.7+9.91 (M) 12.0 NS DSM-11I Open
3311121 (F)
Kirch et al,™ 1988 22 (14/\M, 8/F) 27 (18-41) 8 NS DSM-IiI DB
Kuhs and : 21 (11/M, 10/F) 25+6+ 1.9 NS 1CD-9-CM Open
Eikelmann,” 1988
Baron et al,?* 1989 22 (18/M, 4/F) 46 (21-83) NS NS DSM-1i Open
(17 with S2):
Glazer et al,” 1989 19 51 27 438 RDC SB
- Thaker etal,™ 1989 0 . 2853t NS : NS ~RDC Open
van-Kammen: .. . - 32M o 342+761T 11.2 (SD, 6.6) . NS . DSM-Ii DB
el ARRg e R L e Ry S -
CJolleyetal® 1990 - E:27 (10M,17F)  E41 E12 NS - DSM-ill DB with ¢ontrol
e ten e T CEap M, VA G AD 613 L e group
Glazeretal21990 =~ 49(5M,34F)  54=13t - 32 05 ROC ‘Open
e P HOW SZ) e s SN :
Greeneral 1990 50 v CoaM UL oopgy o (408) o Ng e CRDC - Open
Knanetal®1990  32M 301114 228247 NS DSM-1E Open
~Sing 14980 40 4085 ) NS - DSM-I-R . DB
o ST G e £ v and SSP - ,
.. Carpenteretal®1990- - . E 57,(341M,,23/F) E: 284 55 NS - RDC SB. with control
Siesinneiie i ,C:‘59 (37/M; 22/F) = C:27.8 46 s o FR -group
 Davidson et al #1991 . .23 385+11.2t 164105 ~  8.0x64 RDC and Open
. : ol o & : =% DSM-III-R -
| Harvey et al,™ 1991 24/M 3610t (22-23) {3-10) DSM-HI - - SB
Wl : ! ’ ; ‘ and RDC _
Ruskin and E:10 60.1 NS NS DSM-1l DB with control
Nyman,* 1991 C:8 group
Wolf et al,® 1991 20 (33-37) NS 7 DSM-1lI Open
Herz et al,* 1991 E:50 (28/M, 22/F)  E:34.6+10.8% NS NS RDC DB with control
C:51 (26/M, 25/F)  C:37.4+11.71 group
Glovinsky et al,* 1992 45 (28/M; 17/F) 29.5 (18-45) 9.5 NS DSM-1it and DB
DSM-III-R
Neylan et al ® 1992 18/M 35+61 (26-45)  10.7+6.7 NS DSM-ili-R DB
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Mean (Range)
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Neuroleptic Type/Mean Mean (Range) Length of ' e " Relapse Predictors
(Range) Dosage, mo/d Length of Taper, d Follow-up, mo Definition of Relapse “ 'Rate, % of Relapse
Haloperidol/(5-40), 2 0.5 NS ; NS NS
_ thioridazine, molindone
Mostly haloperido, 1 (Acute) 15 Increase of 36% in NS Increase in pMHPG
CPZE/1736 BPRS score Jevel, increase in
. pHVA fevel
Mostly haloperidol/(10-30) 1 {Acute) 1 NS NS NS
‘ Phengthiazines or NS 2 NS NS NS
haloperidot, :
CPZE/(1.4-285.4)
CPZE/326 (7-10) 0.5 Required return to 26 Increase in pHVA level
‘ medications : after withdrawal,
(behavioral changes, lower baseline pHVA
psychosis) ; ‘level, higher prior
5 o “-medication dose;
higher: BPRS score
during withdrawal, -
longer neuroleptic -
' : v : exposure” -
Mostly haloperidol/(5-40) 1.(Acute) 05 NS ; ‘NS }NS e B
Haloperidol/12.8+9.5 7 15 Increase of 10 points on * - 43.8 Increase in CSF NE
hg b i ; ;. BPRS:psychosis : alulevel seitnrs o
subscale and -3 points . i '
- onBunney-Hamburg
; psychosis item - © e o e
NS 24 Reemergence: of severe E:50 NS
: T o A SR psychiatric symptoms - €112 i
CPZE/255. . 8B A2 o NS R e NG NS
CPZE/(50-1350) et <4940 >+ Developed symptoms - NS - Low prolactin level ~
e Sl e e requining tetam de. o n during neuroleptic
neuroleptic . © - treatment :
4 L e oo medication o L v
NS 1 (Acute) s NS “ NS NS
CPZE/(413-930) 1 (Acute): 05 Any increase from . - None NS
g g Ay SO e o baseline BPRS score i
NS 1 (Acute) 24 " " Hospitalization E53 NS
NS 1 (Acute) 1.5 " “Increase of =2 paints: 39:1 pHVA level was highier
: “on-BPRS psychosis .in decompensated
: items for. 2 wk ; ; group
CPZE/500 1 (Acute} 15 NS 50 (nenkraepelinian) NS
Haloperidol, CPZE/324.7 14 B Significant. clinical E: 50 Younger age, higher
decline per research G125 prior medication
psychiatrist (new dose, higher baseline
psychotic symptoms, BPRS score, recent
increase in old psychiatric
psychotic symptoms, hospitalization
or prodromal
symptoms with
anxiety/insomnia)
CPZE/(2000-2600) 42 15 NS NS NS
E: CPZE/322.8£270.0 42 24 Increase in certain E: 30 NS
C: CPZE/259.0+150.1 psychatic symptoms C:16
NS NS 2 Symptom warsening, NS NS
return to medications
Haloperidol 1 (Acute) 1.5 Mean increase =3 50 None found
points on global
psychosis item of
Bunney-Hamburg
Scale
(continued)
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_ Diagnostic. _ ‘
Criteria © . . ' Study Design

ZRDC - .. Open .

e

DSM-IiI-R - Open

*NS indicates not specified; DB, double blind; CPZ, chlorpromazine; SB, single blind; E, experimental; C, control; SZ, schizophrenia; IMPS, /npatieht

Multidimensional Psychiatric Scafe; CPZE, chlerpromazine equivalent; RDC, Research Diagnostic Criteria; GAS, Global Assessment Scale; BPRS, Brief
Psychiatric Rating Scale; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; 1CD-9, International Statistical Classification
of Diseases, Injuries, and Causes of Death, Based on the Recommendations of the Ninth Revision Conference; pHVA, plasma homovanillic acid; TD, tardive
dyskinesia; pMHPG, plasma methoxyhydroxyphenylglycol; SADS, Schedule for Affective Disorders and Schizophrenia; CSF, cerebrospinal fluid; NE,
norepinephrine; SSP, supersensitivity psychosis; and CGl, Clinical Global Impression.

tValue is mean=SD.

$Meaning of plus-or-minus value not specified.

§Value is mean=SEM.

remaining 33 studies defined re-
lapse as either emergence of “behav-
ioral worsening” (with agitation, ag-
gression, insomnia, anxiety,
hallucinations, delusions, or assault-
ive or suicidal behavior) or a speci-
fied change seen on clinical rating
scales, such as the Brief Psychiatric
Rating Scale (BPRS).®

RATE OF RELAPSE

Relationship of Relapse Rate
to Neuroleptic Withdrawal

The rate of relapse in the 66 studies
of neuroleptic withdrawal groups
ranged from 0% to 100%. We found
a significant difference (¢=10.64,
df=28, P<.0001) in the mean rate of
relapse for the matched withdrawal
groups (53.2%) vs matched main-
tenance groups (15.6%) in the 29
studies that included control groups.
The mean rate of relapse in the neu-
roleptic withdrawal groups from all
the 66 studies was 46.6%. There was
an outlier study®® with a relapse rate
of 100% in the neuroleptic with-
drawal patients and 0% in the neu-
roleptic maintenance patients (n=13
each) at 2.5 months of follow-up.
This difference in the percentage re-
lapse rate was more than 3 SDs from
the mean difference for all 29 stud-
ies. With this group excluded, the
mean relapse rates for the with-
drawal and maintenance groups

were 51.5% and 16.2%, respec-
tively (paired t=12.48, df=27,
P=.0001).

Relationship of Relapse Rate
to Length of Follow-up

With the outlier study®® removed and
with percentage relapse expressed as
a natural logarithm (odds) and fol-
low-up time expressed as logarith-
mic follow-up, there was a signifi-
cantassociation between relapse and
follow-up for all the withdrawal
groups (r=.500, df=45, P=.001), for

the unmatched withdrawal groups .

(r=.493, df=17, P=.032), and for the
matched maintenance groups
(r=.503, df=26, P<.006). The
matched withdrawal groups exhib-
ited a nonsignificant positive asso-
ciation (r=.231, df=26, P=.237). The

two regression lines for the matched -

withdrawal and matched mainte-
nance groups were, however, con-
verging with significantly different
slopes, as indicated by the signifi-
cant regression of the natural loga-
rithm (odds ratio) on logarithmic
follow-up (r=—383, df=26, P=.044):
In (odds ratio) = In (odds for with-
drawal groups) — In (odds for main-

-tenance groups), where In indi-

cates natural logarithm. The
negative correlation indicated that
the differences in In (odds) were
diminishing over follow-up time
(Figure).
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Other Predictors of Relapse

Even without Bonferroni correc-
tions, other study characteristics (eg,
average duration of illness, use of
specific diagnostic criteria for schizo-
phrenia) made no significant con-
tributions to the prediction of the
logit transform of the relapse rate be-
yond that of the logarithm of the
length of follow-up. Individual stud-
ies, however, reported that certain
individual characteristics were pre-
dictors of relapse after neuroleptic
therapy was stopped. These
included younger current
age,'931.39506062 egrlier age of onset
of illness,'*¢* higher baseline neu-
roleptic dose, 2631490806472 nonpara-
noid subtype of schizophrenia,'®
recent psychiatric hospitaliza-
tion,**%* poor social adjustment,?
male gender,* and nonpiperazine
type of phenothiazine medica-
tion.>”

Response to Reinstitution
of Neuroleptics

Patients who experienced relapse
after neuroleptic withdrawal were
usually found to have a rapid
return to baseline when neuro-
leptic therapy was reinsti-
tuted.’!¥>3%8! Recompensation was
observed within 3 days to 3 weeks
after neuroleptic treatment was
restarted.
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~ Mean (Range)

Neuroleptic Type/Mean [ g : . : : Relapse
| : Length of Taper, d . .. Rate; %o e

—{Range)-Bosags, ma/d

Fluphenazing, haloperidol, ~ =~ NS - -

trifluoperazine

Variable, CPZEA379£533) |

Variable

“reappearance of

psychotic symptoms

OTHER CLINICAL EFFECTS tic withdrawal. Such untoward reac- leptic withdrawal, although not all
OF NEUROLEPTIC tions must be very rare, however. studies yielded consistent results: in-
rc- | WITHDRAWAL creased concentrations of plasma
eg, { Neuropsychological Effects homovanillic acid, a metabolite
of Cholinergic Rebound of dopamine?®%-727%; increased
o- ; Orzak et al®! and Spohn et al** com- concentrations of plasma 3-me-
n- In the first 2 weeks after neurolep- pared patients with schizophrenia thoxy-4-hydroxyphenylglycol
e tic therapy was stopped, patients maintained on neuroleptic therapy (MHPG), a metabolite of norepi-
e- were reported to experience a vari- with those withdrawn from neurolep- nephrine’; initial decrease fol-
he ety of symptoms consistent with tic therapy and found improved per- lowed by an increase in plasma pro-
Jlcl- cholinergic rebound, including nau- formance on tests of attention and in- lactin concentrations”">*; decreased
in sea, malaise, diaphoresis, vomit- formation processing in the neurolep- plasma prolactin concentrations dur-
e- ing, and insomnia.**5!#% These ef- tic maintenance group. Simon,” ing neuroleptic treatment associ-
tic fects were generally mild and however, found no significant differ- ated with earlier relapse”; lower
lse transient and did not require treat- ence between the neuroleptic main- baseline plasma prolactin concen-
nt ment. tenanceand withdrawal groups on the trations associated with earlier re-
set ! Trail Making Test, while Depue etal® lapse®; decreased plasma norepi-
- ‘ Withdrawal-Emergent observed no change in Wechsler Adult nephrine concentrations®%;, and
ra- Dyskinesia Intelligence Scale (WAIS) IQ score af- increased cerebrospinal fluid nor-
= ter neuroleptic withdrawal. epinephrine concentrations in re-
a- Dufresne and Wagner® reported the lapsers.” Finally, some investiga-
s occurrence of withdrawal-emer- Changes in Sleep Architecture tors reported increased plasma
e gent dyskinesia 2 weeks after- cortisol concentrations,®® in-
a- neuroleptic therapy was stopped. Thaker et al”® reported decreased to- creased plasma B-endorphin con-
Maintaining patients with with- tal sleep time, decreased rapid eye centrations,®® and increased den-
| drawal-emergent dyskinesia or TD movement sleep, and decreased sity of striatal dopamine D, receptors
off neuroleptic drugs for long peri- rapid eye movement latency after on positron emission tomography
ods tended to improve the dyskine- neuroleptic withdrawal. Neylan et scan after neuroleptic with-
sia,?® especially in younger pa- al® found similar changes but also drawal %!

1se | tients.”? noted that relapsers had greater de-
re { creases than nonrelapsers in total m

id 1; Other Adverse Effects sleep time, in non-rapid eye move-
0- i ment sleep, and in stage 2 sleep. The limitations of this report stem
li- , There have been anecdotal case re- v in part from methodologic aspects
as ports of neuroleptic malignant syn- Neurochemical Effects of the studies reviewed, such as dif-
ks drome," tardive akathisia,* progres- ‘ ferences in methods and materials,
as sive parkinsonism,'* and even The following neurochemical variable and sometimes small sample
hematemesis® following neurolep- changes were reported after neuro- sizes, a lack of specific diagnostic cri-
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Table 2. Summary Characteristics . 5
.
. Unweighted Mean (SD) [Sample Size*]
- i
: All Neuroleptic Unmatched Neuroleptic Matched Neuruleptm g Matched Neuroleptic
Withdrawal Groups Withdrawal Groups Withdrawal Groups Maintenance Groups
Variable - {N=BB) (N=37) (N=29) (N=29)
-.Sample size, No. of subjectst 47.6 (70.6) 48.5(87.4) 46.4 (41.8) 422 (51.5)
: [N=66] [N=37] [N=29] [N=29]
Male, % 69.1(29.7) 69.7 (31.0) 68.2 (28.6) 69.8 (27.0)
‘ [n=43] [n=25] [n=18] [n=18)
Averaget age, ¥ 40.0 (8.0) 39.5(8.2) 404 (10.4) 40.8 (10.4)
; g e [n=62) [n=35} [n=25] {n=25]
Averaget duration of illness, .y . 14.9(7.5) 16.0 (7.6) 14(71) 10.0 (5.3)
s [n=25] [n=19] - {n=6] [n=6]
Averaget. length of hospitalization, y 8.7.(6.9). 8.1(5.2) 9.5(6.9) 9.7(74)
; [n=31} [n=18} [n=13] [n=13]
% Specifying diagndsﬁc criteria§ 34 (52) 25 (68) 9(35) 9 (35)
: [n=65] [N=37] [n=26] [n=26]
Study design, No. (%)§ o : : -
-Open 18 (28) 14.(39) 4(18) 4 (14)
[n=65] [n=36] [N=29] N=29]
Smgle blmd a(14) 829 -1(3) 1(3)
[n=65] . [n=36] [N=29} [N=29]
Double bhnd - 38458). 1439y 24 (83) 24.(83)
S el . [n=68). . [n=36] - IN=28) [N=29]
Averagei baselme neuroleptnc dose, 630.0 (453.7) 7137 (506.4) -445.8 (238, 4) 439.2 (234.7)
ma/d (chlorprqmazme equwalent) o [n=32] g [n=22} _ [n=10} . [n=10]
’ ‘;7Averagei Iength‘ ftaper d 75.(140) - CoT1.2(18.3) o 790151y NA|
: ; n=60] . . o:[n=34] [n=26]
= Pat nts receivmg 50 0 2 T78.0 75.00 75.0
“therapy, % = - : [n=20] " 2 In=186] [n=4] [n=4]
.‘Average# Iength‘af folluw-up, mo st 6.8 (6,3): 3742 -9.716.9) - 9.7 {6.9)
e *[N=66] N=37] - [N=29] [N=29]
0283y = 15.(41) i 5(17) Qe e B(17)
=11 (17) e Sl ) 4(14) : T 4(14)
33 (B0y. .. oo 18(40) 20 (69 . 120 (69)
slenoaiin CINEBB] T e NS CN=29) T L IN=29)
“Relapse-rate; §- 46.6 (23 5) £k *136.7.(25.9) o 532(19 6) 15.6.(12.4)
e et e =481 ooma oo n=19] - [N=29] S IN=29)

data for the variable fo be included in the summary statistic for that variable.
1 The matched neuroleptic withdrawal groups had a significantly larger log-transformed sample size than the matched neuroleptic maintenance groups

(t=2.95, df=28, P<.01), but the difference was not significant after the Bonferroni correction.
§These values are numbers and percentages of studies rather than unweighted means and SDs.
$Average indicates study mean or midpoint of range.

| NA indicates not applicable.

correction.

*In each cell, the sample size is the number of studies that provided the specific information. For the two matched groups, both groups needed to have the

Y The matched neuroleptic withdrawal groups had a significantly larger relapse rate (t=10.64, di=28, P<.0001) that was still significant after the Bonferroni

teria for schizophrenia in earlier
studies, and incomplete presenta-
tion of information. One particu-
larly vexing problem relates to the
variable definitions of relapse; bet-
ter terms might be symptom recur-
rence or exacerbation. Moreover, not
all the work undertaken has been
published. Thus, there may be a bias;
studies with negative results may not
see print. Furthermore, in spite of
our best efforts, we may not have ac-
cessed every available article on the
subject of neuroleptic withdrawal.
Another limitation is inherent in our
attempt to infer relationships in in-
dividuals from the aggregate data
provided by a literature review. Fi-

nally, it is conceivable that relapse
rates in research settings may differ
from those in “the real world” be-
cause of patient-related as well as
methodological biases.
Nevertheless, we attempted to
perform and present a search of the
literature on neuroleptic with-
drawal that was as extensive and
complete as possible. Next, in an at-
tempt to overcome the difficulties
noted in some of the studies, we re-
analyzed the data in different ways.

Although only 29 of the 66 studies

reviewed used neuroleptic mainte-
nance (control) groups, the overall
results of neuroleptic withdrawal in
these 29 studies were generally simi-
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lar to those in the total group of 66
studies, indicating generalizability of
their findings.

Of all the variables examined,
only the mean relapse rate was sig-
nificantly different between the
groups of patients withdrawn from
neuroleptic therapy and those main-
tained on neuroleptic therapy.
Groups of patients with schizophre-
nia withdrawn from neuroleptic
therapy had a relapse rate more than
three times higher than the rate of
those maintained on neuroleptic .
therapy. On the other hand, approxi-
mately half of all the patients with-
drawn from neuroleptic therapy re-
mained stable without relapse over
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matched withdrawal and maintenance groups (N=28).% A study of an outlier pair of matched
withdrawal and maintenance groups was omitted. (See the text for details.)

average follow-up periods of 6.3 to
9.7 months, while, despite neuro-
leptic maintenance, 15.6% patients
relapsed over an average follow-up
period of 7.9 months. The rate of re-
lapse was associated positively with
the length of follow-up.

Individual studies have re-
ported predictors of relapse such as
younger age, earlier age of onset of
illness, higher neuroleptic dose at
baseline, and recent psychiatric hos-
pitalization. In our aggregate data
analysis, however, we did not find
any specific predictors of relapse ex-
cept for average length of follow-
up. This may be caused in part by
reduced sample sizes because of
missing data as well as by the ex-
pected insensitivity resulting from
the use of aggregate data; our analy-
sis used summary measures from
each study in lieu of the ranges of
values within individual studies. Per-
haps, however, there are few across-
the-board predictors of schizo-
phrenic relapse just as there are few
consistent predictors of long-term
prognosis of schizophrenia (except
for chronicity).%¥7

Patients who underwent de-
compensation after neuroleptic
therapy was stopped were seen to
recompensate quickly when treat-
ment was restarted.’**># This sug-
gests that even when patients expe-
rience psychotic symptoms afier

neuroleptic withdrawal, they are
generally not subjected to any pro-
longed exacerbation if neuroleptic
therapy is restarted soon.

Finally, concerning other ad-
verse effects of neuroleptic with-
drawal, some of the serious symp-
toms described in the case reports,
such as hematemesis or neurolep-
tic malignant syndrome, were not
common and might be associated
only with abrupt neuroleptic with-
drawal. Other side effects (eg, in-
somnia, vomiting) were usually mild
and transient.

RESEARCH
RECOMMENDATIONS

A proposed study of neuroleptic
withdrawal should have clinically
justifiable criteria for selection of
patients; a proper consenting pro-
cedure; an adequate sample size
based on power analysis; specific di-
agnostic criteria for schizophrenia,
such as DSM-IV®®; an appropriate
comparison group maintained on
neuroleptic therapy; quantitative
double-blind assessments using
standardized rating scales that have
significant and high interrater reli-
ability; neurochemical determina-
tions of possible antecedents of re-
lapse, such as changes in plasma
homovanillic acid concentra-
tions™; and suitable statistical analy-
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ses, such as survival analysis with co-
variates. A comprehensive baseline

- evaluation of patients is necessary for

a better delineation of patients who
can tolerate maintenance off neuro-
leptic therapy without relapsing.
Certain measures should perhaps be
assessed at regular intervals after
baseline, eg, indicators of move-
ment disorder. Neurological, neu-
ropsychological, and brain imag-
ing assessments have rarely been
done in such studies and may be use-
ful. For example, it is not known
whether patients with neurological
“soft” signs, cognitive impairment,
and structural brain abnormalities on
magnetic resonance imaging are
more or less likely to relapse after
neuroleptic withdrawal, although
such patients are known to be less
responsive to neuroleptic therapy.”
Close monitoring of the patients is
necessary throughout the study pe-
riod to detect and treat any early un-
acceptable exacerbation or recur-
rence of psychotic symptoms to
avoid a full-blown relapse. Differ-
ent taper schedules (eg, acute vs
gradual withdrawal of neuroleptic
therapy) have not been systemati-
cally compared, except in isolated in-
stances,'® and this should be done.
Special populations, such as first-
break patients or the elderly, need
to be studied from the viewpoint of
the relative risks and benefits of neu-
roleptic withdrawal. Given that the
risk of relapse is lower in the first few
days or weeks after neuroleptic
therapy is stopped, short-term with-
drawal, such as that entailed in pla-
cebo-controlled studies of the acute
efficacy of new antipsychotic drugs,
would appear to be less hazardous.
Whether still-persisting small
amounts of neuroleptic agents from
previous therapy delay relapse in
early stages should also be tested.

CLINICAL
RECOMMENDATIONS

Itis possible to make divergent clini-
cal recommendations based on our
findings. On the one hand, it could
be argued that neuroleptic with-
drawal is extremely risky; with the
chances of relapse more than three
times greater than with neuroleptic
maintenance. Psychotic relapse is as-
sociated with a possibility of pa-





