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I
n the treatment ofchronic 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 The mean cumulative relapse rate was 53% in patients withdrawn from neuroleptic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)
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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.1

-3 It has been suggested that early
treatment with neuroleptic medication re
duces morbidity in some patients with
schizophrenia. 4 Many patients with
chronic schizophrenia need to be main
tained on neuroleptic therapy for pro
longed periods. In a recent review,
Schooler5 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).6-8 Kane et al9 reported an
annual incidence ofTD of4% to 5% in neu
roleptic-treated young adults. Saltz et al lO
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as well asJeste and Caligiurill 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.I.7,1l 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 ofpatients 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 arid 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 keeppatients offneuro::
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 proc
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 ofstopping 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 ofstopping neu
roleptic therapy?

SELECTION OF STUDIES

We performed a computerized
search of the literature on the
MELVYL MEDUNE 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,12 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 aI,13 Melamed etal,14 Kush
nir,I5 and Calev et al. I6 (We will,
however, refer to these studies in dis-

. cussing various adverse effects (tf
neuroleptiC withdrawal.) We in
cluded seven studiesl7-23 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 assigrtrnent, 17.19,23-45 whereas five
studies46-50 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 Qverlap
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
ott-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, ifpres
ent: the "average" values for age, du
ration of illness, length of hospital
ization, baseline neuroleptic dose in
milligram chlorpromazine equiva
lents (mg CPZE),6Iength 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 UTests, or X" analy
ses as appropriate, using Bonferroni
corrected criterion a levels.

Since the average length of fol-



used placebo during neuroleptic
withdrawal and had both patients
and raters "blind" to the medica
tion status.)

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. .

Definition of Relapse

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
228 to 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.69

Length of Neuroleptic Taper

Length of Follow-up

The follow-up period after neurolep
tic withdrawal ranged from 05 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 ofrelapse 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-WhittIey UTest, P=.OOOI) and
logarithmicfollow-up (t=5.47, #=64,
P<.OOOI) than the unmatched with
drawal groups.

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. t The

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

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

tRfffrencfs 18,24,26,27,30.41. 60,
63, 72, 75, 81.

None of the 30 articles prior to 1981
defined or utilized specific diagnos
tic criteria for schizophrenia. Ifany
reference was made to diagnosis, it
was only noted that the subjects were
"diagnosed by two psychia
trists. "19.2'1.26.30 Beginning in 1981,
however, all of the studies re
viewed except for one62 employed
specific diagnostic criteria, such as .
Research Diagnostic Criteria (RDC),
DSM-III, International ClaSSifica
tion ofDiseases, Ninth Revision, Clini
cal Modification (ICD-9-CM) , and
DSM-III-R.

Diagnostic Criteria

Study Design

from neuroleptic therapy and 1224
comparison subjects maintained on
neuroleptic therapy) met our inclu
sion criterion, ie, a minimum of 10
su.bjects wi.th.s~h~ophr~1]ja or schi
zoaffective disorder. Table 1 sum
marizes desCriptive features of the 66
studies reviewed.86.87

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_

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
specify age at all.

Amount of Other
Information Available

METHODOLOGICAL ASPECTS
. OF THE STUDIES REVIEWED

The sample sizes ranged from 10 to
519, with the average number ofsub
jects in the neuroleptiC withdrawal
groups being 47.6.

Sample Size

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

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 w..as.p-o.si:~_

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 performedsepa
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. 51

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 offollow-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. 52

Finally, we attempted to im
prove the prediction of the relapse
rate or log~rithmic 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 ofa stepwise mul
tiple regression analysis.

In the literature reviewed, 64 ar
ticles containing 66 studies* (each
of two articlesH50 reported twosepa
ratestlJdies) including a total of4365
subjects (3141 subjects withdrawn
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DB with control
group

DB with control
group

NS (case
records)

Psychiatrist
confirmed

6

NS

NS

NSE: 44.3:!:1O.Ot
C: 42.6:!:10.5t
(50-63)
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E: 41 (271M, 14/F)
C: 40 (251M, 15/F)
E:17IM
C: 141M

Andrews et al,26 1976

Hirsch et al,4O 1973

" .•. :".:; .. j;:';" ; -.' .'!"', ~._.i.',.<

Mean (Range) Mean (Range)
Mean (Range) Duration of Length of Diagnostic

Source" . No.lSex Age,Y Illness, Y Hospitalization,·Y Criteria Study Design

Good et aI,53 1958 112/M (22-50) NS (0.2-?) NS DB

Brooks,54 1959 28IF 40.4(19-53} NS (chronic) (1-25) NS S8

DiamOOd alld Marks," 1960 'E: 20 46.3 NS E: 11.4 NS DB with control

C:20 C: 11.6 group

,Rothstein,551960 17 45.2 NS (chronic) 8.4 NS SB

Blackburn ilOdAllen,27 1961 E: 281M (20-40) Chronic (0.3-10.8) NS Open with control

C:25/M
group

Judah et al,56, 1961 87 NS NS (chronic) (2-5) NS SB

(two studies) 519 NS NS NS NS SB

Gross and Reeves,57 1961 E:70 41.8 (19-66) NS 4.6 (0.5-10) NS DB with control

C:36 group

Freeman and Als~n, 17 1962 1=: 4131M (42 with S2) NS E: 13.2 NS DB with control

C:441M C: 11.3 group

E:60 (>1.5) NS DB with control

C:,30 group

E; 30 (>1.5) NS DB

C:30
,Whitakerand HQy,~ 1963 .~:26IM ,NS E: 15.5 ,NS(2 " DB with control

, ,. ',' C""",.' ': " .,~' ;.

C: 131M c: 19.9 ' psychiatrists group
; '.~

"ct~ff~~i'MI,;,1M4/
agreed}

NS DB with control
group

DB
DB with control

group

DB with control
group

NS SB

NS{2 ,',,' DB with control
psychiatrists group
agreed)

~1:6 (61% >40) NS 14.5 NS DB

41.8 NS (chronic) 15(2-33) NS DB with control
group

74 (351M L 39/F) 42.9 (24-54) NS 11 NS DB

E: 43 (361M, 7/F) E: 49.3 (26-74) E: 23.5 (4-45) NS NS(2 Open with control

(33 with S2) C: 42.8 (33-60) C: 18,1 (3-38) psychiatrists groups

C:28 agreed}

Baro et al,38 1970 E:26 (24-71) NS NS NS DB with control

C: 12 group

Leff and Wing,39 1971 E:15 (16-55) NS NS NS DB with control

C:20 group

Hershon et al,50 1972 E: 32 (171M, 15/F) E: 53.6 (M), 60.4 (F) NS (chronic) NS NS DB with control
C: 30 (151M, 15/F) C: 57.3 group



trol

control

control

control

control

R16341/20 (10-40)

CPz/(100-300), trifluoperazine/(5-15)

Trifluoperazine/17

Fluphenazine decanoate/25 mg/mo

CPZ/(50-450)

1 (Acute)

1 (Acute)

1 (Acute)

1 (Acute)

1 (Acute)

2.5 Dis(}rganization,agitation, . E:100
abnormal· thought process C:O

12 Retumto 5Z symptoms E:80 Younger age, male,
C:35 situational anxiety

4 Delusions, hallucinations, E: 28.1 Younger current age,
aggression, regressed C:6.7 longer duration of
behavior neuroleptic

treatment, higher
prior medication
dose

9 Deteriorated condition E:66 NS
C:8

10.5 Deteriorated behavior and E:35 Higher prior medication
return to medications G:7 dose

(continued)
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06 wiItl control

''''"'
DB
DB with control

''''"'

Open with control

''''"'

NS

DB wfth """""
- -:. grOtJp

.;- DB with control

'"'""""

.s

"""""'"""""'".S
.s

Arsl-rank
symptoms
of SChneider

1JSM-1J1

'RDC

6
NS

,',NS
NS

Meili "lllaftitr .Main IRI....)
Duration ~_ LIllgth 01 DlIgnostic
1tfMsr" - Ho9lbllzlIiOll,·t""···· Grlteril .. _

NS - HS KRepeIinlan
NS NS signs of SZ
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C·,
'37 -,

•• '- 34.4 (18-55)

.'
" '

-

E: 51 (3W,1711') E: 23.7 (17-38)
C: 22 (tW, M) - c: (17-30) '-- ':.

,... I-I NS .s ROC °PM

E: 21 (13/M, &IF) E: 51..4±9.6t (27-62) .S E: ZS.4:!:8.6t (7-.40) ROC 08 wiltI control
C: 11 (6IM,5JF) c: 52.2:!:8.91" (33-62)' C:25.9:!:10.3t (10-39) group

13 (6IM, 711') ..5 NS NS DSM-I/I """

s.

'"E: 182
C:192

~t..;, .....":~ v;,_ 0 ", ~ ~ •• ~~.,

Kane et a,a 1982 E:17 • E:22.1::!'3.6t 'NS NS·
C:l1 c: 21.5:!:5.4t

Kirch et ~. 1983 19 {1W, &f) 1~" .S NS
(12wittl SZ)

Johnson el al," 1963 E:60 E:31.97 .S .S
(group "- 20, (gfOlJp A: 29.4,
group B: 20, group B: 31..4,
orouP c: 20) gr~ c: 35.1}

C:56 C: 33.8
(~pk20, (group k 31.1.
group B: 20, group B: 32.7,
group C: 16) group C: (17,6)

Nabe~ &1 a,- 1985 361M 4h:11t(27-60) 17 16 ICf)-9{;M 58

Pietztlalr et ai,II 1986 E: 34 (171M, 17n=) E:41 E:9.9 .S 1CD-9;md ROC -,C: 14 (71M, 7/F) C: 34 C: 8.6 open with
control group

PIcbr II a,"1986 11 (JIM, 4If) 28:!:2.8§ NS NS OSM-III 0'
Crow &1 a1,Q 1986 E: 66 (391M, 271F) E: 24,3 (16-56) E: (O.1-7.1) NS ROC DB wi1h COI'lItOI

c: 54 (35/M, 19;f) C: 28.2 (17-59) C: (O.HA) group

l.iebennan et aI,lI 1987 29 29,l~2.St (18-50) 72 NS ROC 0'

..:...

"•I,
~ Hen: et a," 1982

Branchey el al," 19111



1 (Acute) 1 NS
1 (Acute) 12 Return to medications

1 (Acute) 12 Rehospitalization or·
detelioration of cli~ical

. condition .
1 (Acute) 4.8 'NS ....

trol

trol

···"HeunJlejiticTyPelMean .....
(Rangel Dosage, rng/d

oral fluplllmazinel(5-30),
fluphenazine
decanoatel12.5 rng
biweekly

CPZEl800
CPZ

Mean (Rall!le)
Length ofTaper,d

1 (Acute)

Mean(Rangil)
Lengi!iof

Follow-up, rno

12

lJeflnltion.ol Relapse

Substantial clinical
deterioration

ontrol CPZ

NS

0.5 Increase In fotalBPRS
score ;:,:7JloinfSor
~5 points on subscales

Gradual 6 NS E: 21
C:O

1 (Acute) 1.3 Worsening ,of symptoms NS
or increase in pHVA
level

30 24 Readmission to 62
psychiatric care 46

20 (oral medications), 12 (1) Increase of 10 points 70.6
42 (fluphenazine on BPRS factors III,
decanoate) IV, V

(2) Increase of 2 points
on SADS Psychosis
and Disorganization
items
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NS

Increase iIi pHVA level

Duration of illness prior
to starting
medication

(1) Patients with TO
relapsed sooner

(2) Positive responders
to Ritalin
(methylphenidate
hydrochloride)
relapsed sooner

(continued)



Wolf at al,8O 1991 20 (33-37) NS 7 DSM-I/I Open
Herz et al,'51991 E: 50 (281M, 221F) E: 34.6:!:10.8t NS NS ROC DB with control

. C: 51 (261M, 251F) C: 37.4:!:11.7t group
Gtovinsky etal,S! 1992 45 (281M, 17IF) 29.5 (18-45) 9.5 NS DSM-I/I and DB

DSM-III-R
Neylan et al;82 1992 181M 35:!:6t (26-45) 10.7::!:6.7 NS DSM-I/I-R DB

': DB with control
group

DSM.JfI ,
and ROC

DSM-1II

" ........
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Mean (Range) Mean (Range) .
Mean (Range) Duration of ·length of Diagnostic

Source, y No.JSex Age, y Illness, y Hospitalization, y Criteria Study Design

Dufresne and Wagnar,69 1988 27 (131M, 14/F) 32.7±9.9t (M) 12,0 NS DSM-J11 Open
33.1 :!:11.2t (F)

Kirch et al,711 1988 22 (141M, 8/F) 27 (18-41) 8 NS DSM-1II DB

21 (111M, 101F) 25-::!:6t 1.9 NS ICD-9-CM Open

46 (21-83) NS NS l)SM-1II Open

51 SB

Table1.·lileralure Review on NeurolepticWilhdrawal* (coni)



pHVA level was higher
in decompensated
group

NS

Younger age, higher
prior medication
dose, higher baseline
BPRS score, recent
psychiatric
hospitalization

NS NS

E:30 NS
C:16

NS NS

50 None found

50 (nonkraepelinian)

E:53
C:36
39.1

None

E:50
"C: 12.5

Significant clinical
decline per research
psychiatrist (new
psychotic symptoms,
increase in old
psychotic symptoms,
or prodromal
symptoms with
anxiety/insomnia)

NS

Increase in certain
psychotic symptoms

Symptom worsening,
return to medications

Mean increase 2:3
points on global
psychosis item of
Bunney-Hamburg
Scale

Increase of 2:2 pointS'
"on BPRS psychosis
items for 2 wi<

NS

Any increase from
basel.ine BPRS score

.Hospitalization

6

1.5

1.5

0.5

"1.5

1 (Acute)

14

1 (Acute)

1 (Acute)

CPZEI(2000-2600) 42 1.5

E: CPZEl322.8±270.0 42 24
C: CPZEl259.0±150.1

NS NS 2

Haloperidol 1 (Acute) 1.5

CPZEl500

Haloperidol, CPZEl324.7

Mean (Range)
Neuroleptic Type/Mean Mean (Range) Length of Relapse Predictors

(Range) Dosage, mgld Length of Taper, d Follow-up, mo Definition of Relapse Rate, % of Relapse

HaloperidoV(5-40), 2 0.5 NS NS NS

thioridazine, molindone

Mostly haloperidol, 1 (Acute) 1.5 Increase of 36% in NS Increase in pMHPG

CPZEl1736 BPRS score level, increase in
pHVA level

1 (Acute) NS NS NS

Phenothiazines or NS 2 NS NS NS
haloperidol,
CPZEI(1.4-285.4)

CPZEl326 (7-10) 0.5 Required return to 26 Increase in pHVA level
medications after withdrawal,
(behavioral changes, lower baselinepHVA
psychosis) level, higher prior

" medication dose,
higher BPRSscore
during withdrawal,
longer neuroleptic
exposure

Mostly haloperidol/(5-40) 1 (Acute) 0.5 NS NS NS

Haloperidol/12.8±9.5 7 1.5 Increase of 10 points on 43.8 Increase in CSFNE
BPRS psychosis .level
subscale and 3 points
on Bunney-Hamburg
psychosis item ,

Reemergence of severe
psychiatric symptoms

Ns

(continued)
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*NS indicates not specified; DB, double blind; CPl, chlorpromazine; SB, single blind; E, experimental; C, control; Sl, schizophrenia; IMPS, Inpatient
Multidimensional Psychiatric Scale; CPZE, chlorpromazine equivalent; ROC, Research Diagnostic Criteria; GAS, Global Assessment Scale; BPRS, Brief
Psychiatric Rating Scale; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-9, International Statistical Classification
of Diseases, Injuries, and Causes of Death, Based on the Recommendations of the Ninth Revision Conference; pHVA, plasma homovanillic acid; TO, tardive
dyskinesia; pMHPG, plasma methoxyhydroxyphenylglycol; SADS, Schedule for Affective Disorders and Schizophrenia; CSF, cerebrospinal fluid; NE,
norepinephrine; SSP, supersensitivity psychosis; and CGI, Clinical Global Impression.

t Value is mean~ SO.
tMeaning 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).88

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 (t= 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 study38 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, dj=27,
P=.OOOI).

Relationship of Relapse Rate
to Length of Follow-up

With the outlier study38 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
cant association between relapse and
follow-up for all the withdrawal
groups (r=.500, dj=45, P=.OOI), for
the unmatched withdrawal groups ,
(r=.493, dj=17, P=.032), and for the
matched maintenance groups
(r=.503, dj=26, P<.006). The
matched withdrawal groups exhib
ited a nonsignificant positive asso
ciation (r=.231, dj=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 naturalloga
rithm (odds ratio) on logarithmic
follow-up (r=- .383, dj=26, P=.044):
In (odds ratio) = In (odds for 'iVith
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 offollow-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,19.31.39.5O,60.62 earlier age of onset
of illness,19,64 higher baseline neu
roleptic dose,26,31.49,50,60,64,72 nonpara-
noid subtype of schizophrenia,19
recent psychiatric hospitaliza
tion/1M poor social adjustment,23
male gender,39 and nonpiperazine
type of phenothiazine medica
tion?7

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. 31 ,53,55.8L Recompensation was
obserVed within 3 days to 3 weeks
after neuroleptic treatment was
restarted.



I
Iu- I

a- I
19 I
a-

I23

e
t

a- I

I
I

se I
re I
id
a-
i-
as
ks
as

OTHER CLINICAL EFFECTS
OF NEUROLEPTIC

WITHDRAWAL

Cholinergic Rebound

In the first 2 weeks after neurolep
tic therapy was stopped, patients
were reported to experience a vari
ety of symptoms consistent with
cholinergic rebound, including nau
sea, malaise, diaphoresis, vomit
ing, and insomnia.54,6I,89,90 These ef
fects were generally mild and
transient and did not require treat
ment.

Withdrawal-Emergent
Dyskinesia

Dufresne and Wagner69 reported the
occurrence of withdrawal-emer
gent dyskinesia 2 weeks after
neuroleptic 'therapy was stopped.
Maintaining patients with with
drawal-emergent dyskinesia or TD
off neuroleptic drugs for long peri
ods tended to improve the dyskine
sia,20 especially in younger pa
tients. 72

Other Adverse Effects

There have been anecdotal case re
ports of neuroleptic malignant syn
drome,13 tardive akathisia,69 progres
sive parkinsonism,14 and even
hematemesis20 following neurolep-

tic withdrawal. Such untoward reac
tions must be very rare, however.

Neuropsychological Effects

Orzak et al91 and Spohn et al92 com
pared patients with schizophrenia
maintained on neuroleptic therapy
with thosewithdrawn from neurolep
tic therapy and found improved per
formance on tests ofattention and in
formation processing in the neurolep
tic maintenance group. Simon,93
however, found no significantdiffer
ence between the neuroleptic main
tenance andwithdrawalgroups on the
Trail Making Test, while Depue et al94

observedno changeinWechslerAdult
Int~lligenceScale (WAIS) IQ score af
ter :neuroleptic withdrawal.

qhanges in Sleep Architecture

Thaker et aF3 reported decreased to
tal :sleep time, decreased rapid eye
movement sleep, and decreased
rapid eye movement latency after
netilroleptic withdrawal. Neylan et
a18~ found similar changes but also
noted that relapsers had greater de
creases than nonrelapsers in total
sle~p time, in non-rapid eye move
mept sleep, and in stage 2 sleep,

Neurochemical Effects

The follOWing neurochemical
ch4nges were reported after neuro-
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leptic withdrawal, although not all
studies yielded consistent results: in
creased concentrations of plasma
homovanillic acid, a metabolite
of dopamine2o,67,72,76; increased
concentrations of plasma 3-me
thoxy-4-hydroxyphenylglycol
(MHPG), a metabolite of norepi
nephrine70; initial decrease fol
lowed by an increase in plasma pro
lactin concentrations73,75,95; decreased
plasma prolactin concentrations dur
ing neuroleptic treatment associ
ated with earlier relapse75; lower
baseline plasma prolactin concen
trations associated with earlier re
lapse63 ; decreased plasma norepi
nephrine concentrations62,66; and
increased cerebrospinal fluid nor
epinephrine concentrations in re
lapsers. 74 Finally, some investiga
tors reported increased plasma
cortisol concentrations,66 in
creased plasma l3-endorphin con
centrations,66 and increased den
sity ofstriatal dopamine D2receptors
on positron emission tomography
scan after neuroleptic with
drawal.21

The limitations of this report stem
in part frommethodologic aspects
of the studies reviewed, such as dif
ferences in methods and materials,
variable and sometimes small sample
sizes, a lack ofspecific diagnostic cri-



"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
data for the variable to be included in the summary statistic for that variable.

t 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 5Ds.
:j:Average indicates study mean or midpoint of range. •
II NA indicates not applicable.
~The matched neuroleptic withdrawal groups had a significantly larger relapse rate (t=10.64, df=28. P<.0001) that was still significant after the Bonferroni

correction.

42.2 (51.5)
[N=29J

69.8 (27.0)
[n=18J

40.8 (10.4)
[0=25J

10.0 (5.3)
[0=6)

9.7 (7.4)
[0=13]
9 (35)

[n=26J

4 (14)
[N=29J
1 (3)

[N=29J
24 (83)
[N=29J

439.2 (234.7)
[n=10]

NAil

75.0
[n=4]

9.7 (6.9)
[N=29J

5 (H)
4 (14)

20 (69)
[N=29]

15.6 (12.4)
[N=29]

I
Matched Neuroleptic
Maintenance Groups

(N=29)

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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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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Table 2.Suml11aryClla18cterislics

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-



CLINICAL
RECOMMENDATIONS

ses, such as survival analysis with co
variates. A comprehensive baseline
evaluation ofpatients 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.gg
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,100 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 ofneu
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.

It is 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-
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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-IVJ8; 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
homo vanillic acid concentra
tions72

; and suitable statistical analy-

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.
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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).g6.97

Patients who underwent de
compensation after neuroleptic
therapy was stopped were seen to
recompensate quickly when treat
ment was restarted. JI,'B.55.RI This sug
gests that even when patients expe
rience psychotic symptoms after
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