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D
search. Despite 30 years of widespread use and numerous
clinical trials—including a study1 using 3 different doses
of haloperidol in a fixed-dose design—physicians are still
debating the optimal dose of haloperidol. Part of the prob-
lem is a tendency on the part of clinicians to want to pre-
scribe a drug in its simplest fashion; that is, one size fits
all. A drug that has one recommended dose is generally
easier to use. Additionally, there is an element of naivete
or reluctance on the part of researchers to even attempt to
search for the optimum dose of a new drug to suit all the
numerous purposes for which psychotropics are used.
This article will discuss some of the dose-selection issues
in schizophrenia research and the doses of antipsychotic
drugs used in 5 recent comparative clinical trials.

FACTORS IN DOSE SELECTION

Investigators rely heavily on dose selection in research
studies, particularly when making comparisons between
and across groups of compounds. In reality, however, the
criteria for selecting a dose of drug in research trials are
rather crude, and dosing and comparator issues vary enor-
mously, depending on several factors (Table 1).

Patient Selection Criteria
Diagnostic and inclusion criteria of the study popula-

tion are important factors in determining the dose of drug
in schizophrenia research trials. One of the hard lessons
learned by physicians in the psychiatric field is that first-
episode, drug-naive schizophrenic patients respond to
lower doses of antipsychotics than patients who have re-
current illness.2 Interventions made during the early stages
of schizophrenia can have a critical impact on the long-
term course and outcome of the disease. The age of the
patient and acuity level of the illness should also be taken
into account; elderly patients frequently need lower doses
of medication than younger patients. Advancing age can
have an unfavorable impact on the metabolism of antipsy-
chotics and the development of side effects, which can
affect compliance and dropout rates.3 Other factors in dose
selection are potential drug interactions, washout periods,
and the carryover effect from previous treatment. Since
most patients who enroll in clinical trials have been previ-
ously treated with antipsychotics, the duration of washout
is significant. Johnson and Johnson4 pointed out that a
1-week washout period is of little value in patients who
have been continuously treated, particularly with depot in-
jections, for weeks or months. Because of ethical reasons,
however, a longer washout period is not permitted in some
countries that participate in multicenter trials. There has
been rather consistent reporting of antiparkinsonian medi-
cation use in placebo groups in new drug development tri-
als, which is probably due in large part to a carryover ef-
fect from prior antipsychotic treatment.

Titration Schedule
Some drugs can be titrated more rapidly than others;

consequently, a drug that can be titrated rapidly may
have a faster effect than another drug requiring slower ti-
tration. Because the time course of response is so variable
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in psychiatric disorders, there is nothing to titrate against.
It is extremely difficult to decide on an effective dose
for any patient on a given day when the time course of re-
sponse in acute schizophrenia is likely to be several weeks.
Even after a patient has been completely discontinued
from medication, the time course to relapse may be many
months. Furthermore, judgments about effective dosage
levels change with time and clinical experience, and the
proper maintenance dose may not become apparent during
short-term studies. Thus, whether titrating up (acute treat-
ment) or down (maintenance treatment), there is no clear
target for response, which makes it difficult to arrive at
conclusions.

Methods of administering antipsychotic medication are
also somewhat primitive. One could argue that drugs
should be given on a milligram-per-kilogram basis and
that the relationship between dose response and blood
drug levels should be used more often. However, interest
in these practical guides for establishing a basis for treat-
ment has waned in recent years.

Fixed/Flexible-Dose Design
The methodological advantages of fixed- versus flexible-

dose designs and the criteria for changing dose can some-
times be confusing to clinicians. Fixed- and flexible-dose
studies answer different questions, and each has advantages
and disadvantages. A fixed-dose design can answer the
question of how drugs compare in standard doses, and a
flexible-dose design may answer the question of how drugs
compare in optimal doses.5 Fixed-dose designs have the
advantage of being standardized, but have the disadvantage
of some patients being underdosed or overdosed, which
may lead to decreased efficacy and increased dropout rates.
In a flexible-dose design, given the variable time course
of response and the tremendous heterogeneity of schizo-
phrenia, the poor responders are likely to end up taking the
highest dose of drug, which makes it difficult to draw mean-
ingful conclusions about a dose-response relationship.
Fixed-dose studies have been very valuable from that stand-
point. A combined fixed- and flexible-dose design may
allow adjustments to be made within a dose range, but the
criteria for changing dose are often unclear.

The results of fixed-dose studies sometimes fail to be
reflected in clinical practice. For example, the early find-
ings of Marder and Meibach6 and Chouinard et al.7 were

reflected in the original package labeling that provided
the initial recommended dose of risperidone. However, as
the use of risperidone increased in the United States, clini-
cians observed that patients often responded to lower
doses of the drug than originally recommended. Conse-
quently, as a result of both the international trials and
clinical experience, a lower dose of risperidone has since
been recommended in the manufacturer’s product in-
formation.8

Concomitant Medication
The issue of concomitant medication affecting dose

selection applies not only to prescribed medications but
also to drugs related to substance abuse. The prevalence of
substance abuse among patients who have schizophrenia
has increased enormously over the past 20 years. Cigarette
smoking in schizophrenic patients can have a potential im-
pact on blood antipsychotic levels, and alcohol and other
substances of abuse may have direct or indirect effects on
metabolism. Any compound has the potential for affecting
the treatment response of patients taking antipsychotics at
any given dose.

Dose-Response Relationship
Domains of efficacy. The trickiest task in dose selec-

tion is trying to establish the efficacy of single drugs
across the broad domains of schizophrenia—especially
when the dose-response relationship in the different do-
mains may not be identical or even similar. Investigators
must speculate about preclinical models having, for ex-
ample, an impact on negative symptoms that require a dif-
ferent array of receptor pharmacology than models having
an impact on positive symptoms or combined symptom-
atology. Drug effects may also take more time to evolve in
one symptom domain than in another.5 Measuring efficacy
across the various domains of schizophrenia is a serious
problem, and it is naive to think that one dose of a single
drug will behave optimally across all domains.

Specific adverse effects. The same dilemma applies to
adverse effects; that is, there is great difficulty in estab-
lishing a dose-response relationship across a wide range
of adverse effects. Even an entity as well defined as extra-
pyramidal side effects rarely demonstrates a clear-cut rela-
tionship with blood antipsychotic levels, which suggests
that vulnerability may be the basis for development of mo-
toric symptoms in some patients. On the other hand, some
dose-response relationships are quite informative and pro-
vide useful clues to the future course of treatment.

Novel compounds. The fact that the binding profiles
of novel antipsychotics affect a number of different recep-
tors adds to the challenge of establishing a dose-response
relationship. As the next generation of drugs emerges—
some with partial agonist activity and others with com-
bined agonist/antagonistic activity—dose-response rela-

Table 1. Factors in Dose Selection
Patient selection criteria (eg, first-episode, age, acuity level)
Washout duration
Titration schedule
Fixed- vs flexible-dose design
Concomitant medication
Evidence of dose-response relationship

Domains of efficacy
Specific adverse effects
Novel compounds
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tionships may become quite complicated, and it will be
difficult and laborious for researchers to tease apart all the
connections.

COMPARATOR DRUGS

Another methodological issue in research design is
choosing the proper dosage of the comparator drug to ad-
minister to trial subjects.9 The head-to-head comparison of
clinical trial results is not always straightforward. For ex-
ample, studies that use several dose ranges of the trial drug
may use a single dose range of the comparator drug that
may be less than optimal. An equal number of groups and
dose ranges for both drugs is more informative. Likewise,
using higher than adequate dosage of the comparator drug
may bias the study in favor of the new drug. Because of
side effects associated with the conventional antipsy-
chotics that were commonly used as comparator drugs in
the past, the atypical antipsychotics may soon become the
gold standards for use as comparator drugs.

When 2 drugs are compared in clinical trials, response
rates of each drug may vary depending on the dose; a re-
ported improvement at one dose level may not be present
at other dose levels.9 Conversely, a higher than adequate
dose of a drug may obscure significant improvement at an
adequate dose level. Researchers can provide a reasonable
dosage range to clinicians, but one should not assume that
every patient responds to the same dose of drug in the
same way over time. We are always hopeful that the lag
time between evidence-based medicine and its clinical
implementation can be reduced, but such is not always the
case. Excessively high doses of haloperidol were admin-
istered for years before researchers had any impact on
changing the prescribing practices of clinicians. Much
depends on the marketing phase of the drug and the infor-
mation available at the time.

In the 1-year naturalistic design of the Conley et al.
study,10 the mean modal dose of risperidone was 4.8
mg/day, olanzapine was 16.3 mg/day, and clozapine was
430.7 mg/day (Table 2). Although the particular dosage
recommendations and philosophy of the various Maryland
institutions are unknown, this treatment schedule provides
a sense of real-world conditions. Certainly, haloperidol

decanoate, 181 mg once
monthly, can be considered
a sufficiently moderate-to-
high dose, but there was an
unexpectedly high 1-year
relapse rate (50%). Most
studies show a 1-year re-
lapse rate of approximately
15% to 20% in patients tak-
ing haloperidol decanoate.15

My colleagues and I16

found a 1-year relapse rate
of 15% in patients receiving 200 mg/month of depot halo-
peridol. The dose-response curve for fluphenazine deca-
noate is imprecise, but 25 to 50 mg every 2 weeks would
be considered a moderate-to-high dose.17 Studies also
show a 1-year relapse rate of approximately 15% to 20%
in patients taking 50 mg of fluphenazine decanoate every
2 weeks. In the Conley et al. study,10 the mean fluphena-
zine decanoate dose of 46 mg every 2 weeks would also
be considered a reasonably high dose of drug; the 1-year
relapse rate was 24%.

In Conley, Mahmoud, et al.,11 the mean dose of risper-
idone was 4.8 mg/day and of olanzapine was 12.4
mg/day, whereas in the Tran et al. study,12 higher doses of
both risperidone (7.2 mg/day) and olanzapine (17.2
mg/day) were used. The downward shift of risperidone
and olanzapine dosage in Conley, Mahmoud, et al. is of
interest, but considering the many different factors asso-
ciated with the various studies, it is unclear whether the
lower dosage accounts for differences. As mentioned
above, clinical experience with risperidone has resulted
in a recommended dose that is lower than that used at the
start of the Tran et al. study.12

While open-label studies tend to be viewed as reflect-
ing real-world conditions, investigators may be titrating
against a poor response or a moving target. In the Ho et
al. study,13 a naturalistic study in which patients were
treated by research psychiatrists, there were data avail-
able at 2 timepoints. At the end of 4 weeks, patients were
taking a mean risperidone dose of 5.7 mg/day; at the end
of 5.2 months, the mean dose had been lowered to 4.5
mg/day. Mean olanzapine dosage was 14.4 mg/day at 4
weeks and 13.8 mg/day at 5.2 months. In the open
QUEST trial,14 patients were randomly assigned in a 3:1
ratio to treatment with quetiapine or risperidone. The
mean dose of risperidone was 4.4 mg/day and of quetia-
pine was 253.9 mg/day. Because of the broad diagnostic
criteria and the unknown age and phase of illness of the
study population, the QUEST trial14 is somewhat difficult
to interpret. The population reportedly consisted of out-
patients; however, it is possible that some of those outpa-
tients were individuals with chronic disorders living in
the community or residents in day programs or adult
homes.

Table 2. Mean Drug Doses in 5 Antipsychotic Trials
Study

Ho et al13

Drug Conley et al10 Conley, Mahmoud, et al11 Tran et al12 4 wk 5.2 mo QUEST14

Risperidone (mg/d) 4.8 4.8 7.2 5.7 4.5 4.4
Olanzapine (mg/d) 16.3 12.4 17.2 14.4 13.8 …
Clozapine (mg/d) 430.7 … … … … …
Quetiapine (mg/d) … … … … … 253.9
Haloperidol decanoate 181.5 … … … … …

(mg/mo)
Fluphenazine decanoate 46.1 … … … … …

(mg/q 2 wk)



© Copyright 2001 Physicians Postgraduate Press, Inc.

One personal copy may be printed

John M. Kane

32 J Clin Psychiatry 2001;62 (suppl 9)

CONCLUSION

Dose selection in clinical research trials of patients with
schizophrenia should include various factors such as pa-
tient selection criteria, washout duration, titration schedule,
fixed- versus flexible-dose design, concomitant medica-
tion, and dose-response relationship. Choosing the proper
dose of the comparator drug is another methodological
issue in designing the trial. Dosage recommendations de-
rived from trial results sometimes fail to be reflected in
clinical practice. Researchers can provide a reasonable ini-
tial dose range to clinicians, but one should not assume that
every patient responds to the same dose of drug in the same
way over time. Dose selection often depends on the mar-
keting phase of the drug and the information available at
the time. Because data from research studies project group
needs, studies that target doses to specific patients’ needs
would provide added benefit to clinicians.

Drug names: clozapine (Clozaril and others), haloperidol (Haldol
and others), olanzapine (Zyprexa), quetiapine (Seroquel), risperidone
(Risperdal).

Disclosure of off-label usage: The author has determined that, to the
best of his knowledge, no investigational information about pharmaceu-
tical agents has been presented in this article that is outside U.S. Food
and Drug Administration–approved labeling.

REFERENCES

  1. Zimbroff DL, Kane JM, Tamminga CA, and the Sertindole Study Group.
Controlled, dose-response study of sertindole and haloperidol in the treat-
ment of schizophrenia. Am J Psychiatry 1997;154:782–791

  2. Robinson DG, Woerner MG, Alvir JM, et al. Predictors of treatment re-
sponse from a first episode of schizophrenia or schizoaffective disorder.
Am J Psychiatry 1999;156:544–549

  3. Dawkins K, Lieberman JA, Lebovitz BD, et al. Antipsychotics: past and

future. National Institute of Mental Health Division of Services and
Intervention Research Workshop, July 14, 1998. Schizophr Bull 1999;25:
395–405

  4. Johnson AL, Johnson DAW. Peer review of “Risperidone in the treatment
of patients with chronic schizophrenia: a multinational, multicenter, double-
blind, parallel-group study versus haloperidol.” Br J Psychiatry  1995;166:
727–733

  5. Angst J, Bech P, Bobon D, et al. Report on the Third Consensus Conference
on the Methodology of Clinical Trials With Antipsychotic Drugs. Pharma-
copsychiatry 1991;24:149–152

  6. Marder SR, Meibach RC. Risperidone in the treatment of schizophrenia.
Am J Psychiatry 1994;151:825–835

  7. Chouinard G, Jones B, Remington G, et al. A Canadian multicenter pla-
cebo-controlled study of fixed doses of risperidone and haloperidol in the
treatment of chronic schizophrenic patients. J Clin Psychopharmacol 1993;
13:25–40

  8. Risperdal (risperidone). Physicians’ Desk Reference. Montvale, N.J.: Med-
ical Economics; 2000:1453–1457

  9. Collaborative Working Group on Clinical Trial Evaluations. Clinical devel-
opment of atypical antipsychotics: research design and evaluation. J Clin
Psychiatry 1998;59(suppl 12):10–16

10. Conley RR, Love RC, Kelly DL, et al. A comparison of rehospitalization
rates between patients treated with atypical antipsychotics and those treated
with depot antipsychotics. Presented at the 54th annual convention and sci-
entific program of the Society of Biological Psychiatry; May 13–15, 1999;
Washington DC

11. Conley RR, Mahmoud R, and the Risperidone Study Group. Risperidone
versus olanzapine in patients with schizophrenia and schizoaffective disor-
der. Presented at the 38th annual meeting of the American College of
Neuropsychopharmacology; Dec 12–16, 1999; Acapulco, Mexico

12. Tran PV, Hamilton SH, Kuntz AJ, et al. Double-blind comparison of olan-
zapine versus risperidone in the treatment of schizophrenia and other psy-
chotic disorders. J Clin Psychopharmacol 1997;17:407–418

13. Ho B-C, Miller D, Nopoulos P, et al. A comparative effectiveness study
of risperidone and olanzapine in the treatment of schizophrenia. J Clin Psy-
chiatry 1999;60:658–663

14. Mullen J, Reinstein M, Bari M, et al. Quetiapine and risperidone in out-
patients with psychotic disorders: results of the QUEST Trial. Presented at
the biennial meeting of the International Congress on Schizophrenia Re-
search; April 17–21, 1999; Santa Fe, NM

15. Kane JM. Management strategies for the treatment of schizophrenia. J Clin
Psychiatry 1999;60(suppl 12):13–17

16. Davis JM, Kane JM, Marder SR, et al. Dose response of prophylactic anti-
psychotics. J Clin Psychiatry 1993;54(3, suppl):24–30

17. Kane JM. Schizophrenia. N Engl J Med 1996;334:34–41


	Table of Contents
	Discussion

