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OLLOWING THEIR introduc-
tion in the 1950s, neurolep-
tic drugs became the corner-
stone of pharmacological
treatment of psychotic dis-
orders. The findings from many studies
support their short-term efficacy and long-
term benefits.'> Most studies of neurolep-
tic maintenance have involved the inter-
ruption of treatment to compare a placebo
with continued medication. Meta-
analyses of such studies have found high
rates of relapse in the weeks after the in-
terruption of active-treatment.!? Gilbert
and colleagues® recently concluded that the
risk of psychotic relapse within 10 months
was only 16% if antipsychotic medica-
tion was continued, and 53% after discon-
tinuation.

Late adverse effects (particularly tar-
dive dyskinesia) encourage attempts to
minimize the risks without a loss of the
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benefits of maintenance neuroleptic
therapy. Options include individual ad-
justment to a minimum effective dose,*”
as well as the use of very low or intermit-
tent dosing 5 as the search for safer and
more effective antipsychotic agents con-
tinues.'"? Low or intermittent dosing in-
volves the removal of neuroleptic drugs.
Such procedures and, indeed, the
research that supports lofig-term neuro-
leptic treatment, evidently assume that
the removal of a drug does not increase
the clinical risk above that associated
with the natural history of untreated ill-
ness. Critical reevaluation of this
assumption is encouraged by a recent
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" MATERIALS AND METHODS

We scarched for studies A3t involved the abrupt or gradual
discontinuation of maintenance treatment with oral anti-
psychotic agents or stopping injections of long-acting prepa-
rations in patients who were diagnosed as having schizo-
phrenia. MEDLINE-computerized searching and references
obtained from the resulting reports yielded 11 studies with
- data on the time to relapse for individuals, or survival analy-
ses of groups, and provided 1006 subjects (795 inpatients
and 211 outpatients) who were abruptly withdrawn from
oral neuroleptic maintenance.?>>> Similar new data in-
volved 94 subjects with schizophrenia according to DSM-
HI-R criteria- who were rapidly discontinued from oral halo-
peridol therapy at the Highland Drive Veterans Affairs
Medical Center, Pittsburgh, Pa (methiodological details have
been reported elsewhere>") and 6 similar subjects from a
study at the Massachusetts Mental Health Center, Boston,
on removing an average of 85% of the initial medication
(A. I Green, MD, S. V. Faraone, PhD, W. A. Brown, MD, J.
Guttierez, MD, and M. T. Tsuang, MD, DSc, PhD, oral and
written communications [generously provided by Dr Green
to RJ.B.], June 1995). Four studies (n=107 subjects, in-
cluding 7 from Dr Green) provided additional data on
gradual (>3 weeks) withdrawal of oral medication. 2838
Five studies (n=83 cases, including 8 from Dr Green) in-
volved stopping injections of a long-acting neuroleptic
drug %% We excluded several studies that involved si-
multaneous or undefined mixtures of oral and depot neu-
roleptic medications, intermitterit: eurolepuc therapy,
or imprecisely. deflned timin d

is ntmuanon g

diagnosed as having schizophrenia and followed up after
discontinuation of maintenance neuroleptic treatment.
Characteristics of the 22 cohorts that were stud-
ied®*? are summarized (Table 1); some studies failed to
specify drugs and doses but did indicate when only oral or
depot medication was involved. Definitions of relapse or
exacerbation of illness varied but usually involved clinical
assessment or the use of rating scale scores to indicate the
worsening ol psychotic symptoms severe enough to war-
rant hospitalization or reinstitution of antipsychotic treat-
ment. Discontinuation and follow-up assessments were
double-blind in 20 of the 22 cohorts (only 2 studies were
open). “Abrupt” discontinuation usually involved stop-
ping neuroleptic treatment within 1 day; “gradual” dis-
continuation included the tapering of oral doses over at

least 3 weeks (mean*SD, 3.39+6.00 months); orno fur:

ther depot neuroleptic therapy after 2 final injection.
Treatment averaged 7.75%6.07 months and postwith-
drawal follow-up after the last dose-averaged 5446
weeks (range, 10 weeks to 4 years), or 16, 20, and 17
months after discontinuing oral medication treatment
abruptly or gradually, or stopping depot injections, respec-
tively (Table 1).

The relapse risk over time after the discontinuation .

of neuroleptic therapy was analyzed by Kaplan-Meier and
actuarial survival analysis, with variances, and compared
statistically by Mantel-Cox nonparametric log rank tech-
niques to provide a x2.22143.# These values, as well as the
time to a defined percent relapse+ SE, were calculated with
commercially available microcomputer programs (Statview/

Surv1val Tools Abacus Conccpts Inc, Berkeley, CahD Un-
s the:

,ong—temv me
Diagnostic C
tGender v:

‘ “Settings
N ’ §Mean dur
ings* suggest a period of unusually. hlgh relapse tisk [|Depot est

_after the removal of maintenance treat.men ; - YDoses are _
treatments. 17 . : : ff%a;_;se ¢
- **Weighte
High early morbid risk follo, ;. ttData fror
of maintenance treatments i c disor- Cah HAL Gre
ders. In addition ‘to early withdr; 1S -t i to R J. B, J
: §§Gradual
abrupt removal of benzodiazepine: ts with anxi- llGradual -

ety disorders,' and physiological symptoms associated Meradval « =
with the removal of some annpsycho - and antidepres- ##Gradual

sant agents,'® worsening of primary disorders often fol- 7

lows the rapid removal of 1ong-term psychotroplc treat- 110.2+0.6¢
ments. This response includes recurrence of affective’ There we:
episodes in a majority of patients: w1th.b1polar Torll first 6 mo
disorders within several months of Stopping successful. ure rate re:
lithium carbonate monotherapy after several years,2022 delay and perhaps even reduce this risk;! Survival analy- another |
as well as in patients with major depressmn after inter- sis was used to quantify the risk over time after the in- (Table 2.
rupting similarly prolonged imipramine hydrochloride ~  terruption of neuroleptic treatment in patients with schizo- Oral
maintenance.””> Moreover, after stopping lithium phrenia, based on data from previous reports as well as ‘ inpatients
therapy abruptly in patients with bipolar disorders, the from studies of new subjects. removal di
time to a first recurrence was much briefer than the [Figure 2
shortest intervals between spontaneous recurrences —————m__——— within 10
before starting maintenance treatment.”® The risk of . ) e patients rc
recurrence of mania or depression in patients with The survival function after abrupt discontinuation of oral 40.8% of «;
bipolar disorders was reduced: markedly by gradual neuroleptic treatment in 1006 schlzophrenlc patients years of fo.
discontinuation of lithium therapy, even during sev- (Figure -1)-indicated a rapid failure of clinical stability - mediTatio)
eral weeks.?!#* These'”*'?2 and congruent new find- within 3 to 6 months, reaching a relapse risk of 25% within for inpatic
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3 *Mese Sstudies of coho for which neuroleptlc
long-term maintenance neuro/epttc treatment in clinically
tGender was defined as the percentage of men; (50%) indicates appra mately
{Settings of studies were inpatient (i) units (47%) or outpatient (0) clinics (53%, ) ;
. §Mean duration of treatment prior to discontinuation was 7.75+6.07 months or more. - -
)se risk l|Depot esters (decanoate and palmitats) were injected intramuscularly. .
hat can YiDoses are average chiorpromazine-equivalent milligrams per day (oral) or actual milligrams per 3 weeks (depot).
radual #Relagse criteria: A, clearly worse cl(nically or by ratings; B, antipsychotic re-treatment required; and C, hospitalization required.
: **Weighted (by n) mean follow-up time (months) was 15.6=16.7 (abrupt, oral), 19.5+13.9 (gradual, oral), and 17.4x11.1 (abrupt, depot).
t1Data from van Kammen and colleagues were previously unpublished, but their methods were presented elsewhere. %657
Jarticu- ttA. 1. Green, MD, S. V. Faraone, PhD, W. A. Brown, MD, J. Guttierez, MD, and M. T. Tsuang, MD, DSc, PhD, oral and written communications from Dr Green
ic mor- fo R. J. B, June 1995.
=y §8Gradual discontinuation time was 420 days (weighted average, 3.39+6.39 months).
1within [Gradual discontinuation time was 23 days (weighted average, 3.39+6.39 months).
ind less WGradual discontinuation time was 30 days (weighted average, 3.39x6.39 months).
y analy- ##Gradual discontinuation time was 60 days (weighted average, 3.39+6.39 montfis).
vithin 3
‘his risk 10.2%0.6 (2 SE) weeks and 50% within 30.3*15.4 weeks. ences between hospitalized and ambulatory patients
ted that There were remarkably few additional relapses after the - - were similar when those who were undergoing
roleptic ~ first 6 months without medication: the compuited fail-* - - gradual removal of neuroleptic drugs were included
s would ure rate reached 46.0% by 6 months, and it increased only (data not shown).
U ana}y— another 10.2% in the period from 6 to 24 months The survival over time was very similar after the
' lhe_m‘ (Table 2). gradual discontinuation of oral medication over an
1 schizo- i Oral neuroleptic drugs were removed rapidly in 795. average of 3.39+6.39 months and stopping depot
well as = inpatients and 211 outpatients. Their stablhty after drug injections (n=113 and n=91, respectively; x?=0.12;
removal differed markedly (Mantel-Cox x?=28.4, P<.001 P>.10); thus, the data were pooled to provide a group
: [Figure 21): 25% of inpatients vs outpatients relapsed of patients with gradual discontinuation of treatment.
_— Wwithin 10.0+0.62 vs 18.0+1.65 weeks, and 50% of in- There was no significant overall difference in the
A Patients relapsed within 18.0*1.65 weeks, while only resulting survival functions for those who discontin-
n oij oral 40.8% of outpatients relapsed within a maximum of 3.69 ued treatment abruptly vs gradually (n=1006 and
Jatients years of follow-up (Figure 2). Within 6 months without n=204, respectively; x*=1.Z0; P>.10), although the
Slal?lllFY ‘Mmedication, the relapse risk (=SE) was 49.6%*1.8% time to a 25% relapse risk tended to be shorter after
6 within Or inpatients vs 31.4%=3.2% for outpatients. Differ- abrupt discontinuation (11.0%£0.3 vs 15.0%1.0
=
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Figure 1. Computed “survival” functions based on findings from studies
that discontinued maintenance oral neuroleptic drugs in patients with
schizophrenia (Table 1). Dala are the percentage of patients whose
conditions remained siable vs the weeks after the abrupt stoppage of
treatment (n=1006). Dashed lines indicate 95% confidence intervals.
Inset, The time to a 50% relapse risk (7.5 months).

*C/ indicates confidence interval. Based on Kaplan-Meier survival
analysis, with 95% Cls, as shown in Figure 1. -

ervation and the
dies:; ‘we further
hat were found

9). and gradual (n=58) removal of

neuroleptic agents within the same trial®* (A.1. Green
et al, oral and written communications, June 1995)
(Table 1). With data pooled from these better—matched
cohorts, there was a significant difference in survival
functions (x’=11:1; P<.001 [Figure 3]). After abrupt
vs gradual discontinuation, respectwely, the computed
time to a 25%wre1apse risk: was:6.00+1.50 vs
10.0+1.73 weeks; and the computed probability of
relapsing within-6-months was-32. 5%+3 0% vs

64.9%+6.5% (a 2 fold dlfference)

The present findings from 1960 to 1995 should be
interpreted cautiously owing to the variability in diag-
nostic criteria, lengths and methods of follow-up, and
definitions of relapse, as well as the types, duration,
and doses of neuroleptic drugs (Table 1), Most reports

also provided little information about possibly rel-

evant aspects of clinical history, current state, and

Figure 2. Percent “survival” of schizophrenic inpatients (n=795) and
outpatients (n=211) whose conditions remained stable after abrupt
discontinuation of oral neuroleptic therapy. The risk was greater for
inpatients (x?*=28.4, P<.001), of whom 50% relapsed by 5 months;
outpatients were followed up to 4 years without reaching a 50% relapse
risk (data not shown). )
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(n —49) vs the gradual discoitinuation {or stoppage of depot injections

[n=58]), based on reports with data for both conditions’in the same
study®3 (A. I Green, MD, S. V. Faraone, PhD, W. A. Brown, MD,

J. Guttierez, MD, and M..T... Tsuang, MD, DSc, PhD, oral and written
communications, June 1995). The risk'was greater for’ ‘patients who were
withdrawn abruptly (x2—11 1, P<.001), of whom 50% relapsed wn‘h/n 25
months, while outpatients. di ; each that level,

nonpharmacologlcal :variables in aftercare., Since most
data were derived from the randomized placebo
cohorts of controlled trials, following substantial peri-
ods of stabilization with'drug treatment, it is probable
that acutely ill patients were excluded from drug with-
drawal. Despite these caveats, the present analyses
yield interesting information about the relapse risk
over time, especially its relatlon to hospxtahzanon and
to the rate of drug removal. R

There was a high' early nsk of exacerbauon of psy-

- chotic symptoms soon after the abrupt interruption of

ongoing oral neuroleptic maintenance. The initial re-
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symptomatic differences between hospitalized and
" ambulatory psychotic patients.>*>4?

"The full implications of the present findings are lim-
ited by the typically complex and irregular course of un-
treated schizophrenia*“’ to be compared with the course
following discontinuation of treatment. Although clini-
cal and possible ethical considerations now severely con-
strain observations of unitreated psychotic patients for pro-
longed periods,'*!* treatment noncompliance as well as
elective clinical practice often interrupt antipsychotic treat-
ment for varying periods. In psychotic affective disor-
ders, intermittent-interrupted exposure to neuroleptic
drugs is particularly common, and its potential contri-
bution to clinical instability is unknown.!***%* In addi-

tion, most expérimental protocols that evaluate the

long term efficacy of neuroleptic agents and many
other drugs have compared continued vs withdrawn
treatment.' 317 The results of such studies that sup-
port a therapeutic effect usually have not considered
contributions of drug withdrawal to observed drug-
placebo contrasts. Moreover, protocols that have been
designed to study patients in a presumed drug-free
state often have employed a drug “washout” that was
probably too short to provide a drug-free and physi-
ologically basal state.*>%

In conclusion, rapid discontinuation of mainte-
nance treatment with short-acting oral neuroleptic agents
in schizophrenia carried a 50% risk of relapse w1th1n 30

p) ‘may _hmlt relapse risk associ-
'of maintenance treatment, and

p January 3, 1996.
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