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Background: In the Texas Medication Algo-
rithm Project (TMAP), detailed guidelines for
medi cation management of schizophrenia and
related disorders, bipolar disorders, and major
depressive disorders have been developed and
implemented.

Discussion: This article describes the algo-
rithms developed for medication treatment of
schizophrenia and related disorders. The guide-
lines recommend a sequence of medications and
discuss dosing, duration, and switch-over tactics.
They also specify response criteria at each stage
of the algorithm for both positive and negative
symptoms. The rationale and evidence for each
aspect of the algorithms are presented.
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T his article provides a review of the specific strate-
gic and tactical medication treatment recommenda-
tionsthat are being used for patients with schizophreniain
the current phase of the Texas Medication Algorithm
Project (TMAP).* TMAP aso includes algorithms for bi-
polar and major depressive disorders. Medication ago-
rithms for these illnesses are being implemented at 12
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outpatient public mental health clinicsin Texas. Approxi-
mately 150 to 200 patients with each of these 3 disorders
will be treated for at least a year in accordance with the
corresponding algorithm. Clinical outcomes and resource
utilization of these patient groups will be compared with
those of patients who receive treatment as usual. For de-
tailed descriptions of TMARP, see Gilbert et al. (1998)* and
Rush et al. (1999).2

Each of the TM AP medication algorithms follows the
same genera format and rules in its construction. Strate-
gies (i.e., which medications to use) are presented in spe-
cific stages, with each stage representing a therapeutic
trial for the patient. The stage at which a patient entersthe
algorithm depends on the patient’s past history of medica-
tion treatments. A clear history of failure on or intolerance
to a particular medication treatment means that this stage
will be bypassed in the implementation of the algorithm
for that patient.

In arriving at the recommended sequence of medica-
tions in each algorithm, the developers took into account
data on efficacy, safety, and tolerability. The weighting of
these factors requires complex judgments about risks to
patients of persistent illness (ineffective treatment) versus
risks from the treatment itself. For example, clozapineis
the single most effective antipsychotic, but it has the risk
of agranulocytosis and is quite sedating. Based on effi-
cacy considerations alone, clozapine would be the first
choice antipsychotic, but no current algorithm putsit first
because of the safety and tolerability concerns. New stud-
ies, however, could demonstrate that, for example, effi-
cacy is such a paramount issue early in the course of
schizophrenia that clozapine should appropriately be a
first-line treatment.

When medications within a group are fairly compa
rable to one another in efficacy, safety, and tolerability
(e.g., atypica antipsychotics other than clozapine), the
practical question is How many (or how few) of the group

*The entire guidelines for the algorithms for each disorder may be ac-
cessed through the TMAP Web site at http://www.mhmr.state.tx.us/
meds/tmap.htm. The schizophrenia algorithm and guidelines are found
at the same site, using sczpm3.doc, scz3.htm, and sczse.htm instead of
tmap.htmin the last part of the address. The guidelines arein the public
domain and may be downloaded without permission.
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should be tried before switching to a different group?
Most drug-drug comparisons are made by parallel-group
design, which alows comparison of each drug's success
rate, but which yields little information about how to treat
individual patients who fail to respond to or cannot toler-
ate a particular drug. Given 2 drugs with response rates
greater than 50%, the theoretical likelihood that a patient
who fails one will respond to the other ranges from 0%
(complete equivalency) to 100%. These crucia data are
almost always lacking in the literature on newer drugs, be-
cause they are not generated in the U.S. Food and Drug
Administration (FDA)—approval process.

Two other general aspects of the algorithms should be
noted. First, at each stage there are specific tactical recom-
mendations (e.g., for dosing, duration, use of blood lev-
els). These tactical recommendations are provided to
guide practitioners toward “ usually appropriate” prescrib-
ing practices. Going outside these tactical guidelinesisac-
ceptablein treating individual patients, if the practitioner’s
decision to do so can be justified in terms of, for example,
the patient’s failure to respond to typical doses. Second,
the algorithms also provide clear criteria, using clinical
ratings, to define response, partial response, and nonre-
sponse. Much of the literature on responsein psychiatry is
from treatment trials, where the goal isto set the threshold
at the minimum level that is clinically meaningful. In
clinical practice, however, the goa is to maximize re-
sponse. In principle, this means progressively trying dif-
ferent treatments until the patient is symptom free or the
maximum achievable response has been identified. In
practice, it is usually not feasible to try all treatments, but
TMAP has purposely set high standards by which to de-
fine response. However, clinicians may decide not to
progressto the next step if they believeitisunlikely to add
benefit. Patients can always return to an earlier stage if
later stages are of no greater benefit. If the criteriafor re-
sponse are set too low, on the other hand, some patients
who might do substantially better on another medication
would never receiveit.

THE SCHIZOPHRENIA ALGORITHMS

There are, at this point in time, a number of published
algorithms and guidelines for the treatment of schizophre-
nia. These include the Expert Consensus Guidelines,® the
American Psychiatric Association (APA) guidelines,* and
the Patient Outcomes Research Team (PORT) project.’ The
work described below has drawn from all of these sources,
but differs from them in its level of specificity. Thus, for
each of the disordersthat constitute TMAP, detailed manu-
als have been devel oped that attempt to cover the full range
of clinical circumstanceslikely to be encountered by prac-
titioners. This article presents the logical and empirical
bases for the specific recommendations regarding both
strategies and tactics recommended for schizophrenia.
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Unliketypical clinical trials, TMAPincludes the entire
spectrum of patients with the target diagnosis. Thus, the
“schizophrenia” algorithms are also being used for pa-
tients diagnosed with paranoid disorders or schizoaffec-
tive disorder, except for patients with a documented
manic episode (schizoaffective disorder, bipolar type),
who are managed with the bipolar algorithms. The practi-
cal distinction is between patients needing time-limited,
mood-related medication treatments in addition to their
maintenance antipsychotics and patients needing mood
stabilizers as the major element in maintenance manage-
ment.

There are 3 medication agorithms for patients with
schizophrenia and related psychotic disorders in TMAP:
(2) 1 for antipsychotic management, (2) 1 for side effect
management, and (3) 1 for the associated symptoms of an
illness episode (e.g., insomnia, agitation).

Algorithm for Using Antipsychotics in Schizophrenia

The use of antipsychotics for medication management
of schizophrenia and related disorders is central to the
schizophrenia medication agorithms. In constructing the
agorithm for the use of antipsychoticsin schizophrenia, 4
basic principles have been followed:

1. Medication safety, tolerability, and efficacy were
al considered in the decision on placement of
each medication in the algorithm. The appropriate
weighting of these elements in antipsychotic ago-
rithm construction depends on 2 factors: (@) the
properties of each antipsychotic relative to others
in the class and (b) the consequences of partialy
or completely ineffective treatment. The algorithm
is somewhat weighted in favor of safety and toler-
ability, in that clozapine would be the fifth drug
used for a never-treated patient with schizophre-
nia. The empirical question is whether 3 to 6
months of ineffective treatments seriously worsen
the long-term prognosis of patients responsive to
clozapine but resistant to other antipsychotics.
(Note: The clinician can skip directly to stage 5 or
use only a few of stages 14 before beginning
clozapine if he/she so decides) Recent articles
about use of placebo treatments have generaly
concluded that brief (6 weeks or less) placebo
treatment has little del eterious effect on long-term
course, whereas more than 12 months without
treatment is harmful %" Further evidence for early,
long-lasting toxic effects of untreated psychosis
would favor changing the algorithm to begin clo-
zapine sooner for unresponsive patients, reserving
agents that are easier to use for subsequent trials.
As a practical matter, for most patients the delays
in receiving clozapine have been administrative
(limited resources to provide clozapine) and clini-
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cal (failure to expeditiously identify and treat non-
responders). By specifying stringent criteria for
response and for duration of each stage, the TMAP
algorithm attempts to ensure that patients who
need it receive clozapine early in their course of
illness.

. Monotherapies are recommended except for the
most treatment-refractory patients. The literature
on efficacy of combinations of antipsychotics
deals almost exclusively with augmentation of
clozapine. Even here, published reports are of
open-label, nonrandomized trials using pre-post
comparisons,*™ with the exception of one ran-
domized controlled trial of sulpiride, which is not
available in the United States.™ In practice, many
patients are on other combinations (e.g., typical
plus atypical), sometimes resulting from the ob-
servation that they did particularly well during the
period of overlap in the transition from one anti-

TMAP Schizophrenia Algorithms

4. Medication costs were not factored into medica-

tion choices. Costs of antipsychotics must be bal-
anced against savings in other costs and improve-
ments in quality of life to arrive at valid estimates
of the value of antipsychotics to the patient and
society. A mgjor aim of TMAP isto measure over-
al treatment and societal costs or cost savings as-
sociated with “best” medication first, regardless of
the cost per pill. Thus, agoa of TMAPIisto learn
if higher medication costs are justified by im-
proved outcomes and/or decreased costs in other
areas. Until such data are available from this and
other pharmacoeconomic studies, it is not unrea-
sonable for clinicians and administrators to factor
cost into decision making about sequence of atypi-
cal antipsychotics. As noted below, we conclude
that current data justify putting atypicals before
typicals.

psychotic to another. For individual patients, such Figure 1 shows the key stages in the schizophrenia
a combination may indeed be optimal. However, antipsychotic algorithm. The rational e for the sequence of
(a) thereis no way to predict ahead of time which medi cations in the antipsychotic algorithm is as follows:
patients fall in this category, (b) there are large

numbers of possible combinations, and (c) mono- 1. The atypicals (other than clozapine) are preferred

therapy is associated with better compliance.
Therefore, this algorithm does not recommend
trials of combinations until clozapine has failed,
but guides the clinicians to be alert to patient sta-
tus in the transient medication overlaps between
monotherapies and consider areturn to the combi-
nation if neither monotherapy is as effective asthe
combination.

. Psychosocial interventions and factors that might
influence the choice of antipsychotic were not in-
corporated into the algorithm. Antipsychotic
choices can be significantly influenced by the
availability of psychosocia interventions. For ex-
ample, intensive case management or participation
in aday hospital program may obviate the need to
treat an intermittently noncompliant patient with a
long-acting decanoate preparation. Unfortunately,
large variations in availability of psychosocial in-
terventions exist, and few empirical dataare avail-
able about how best to integrate them with medi-
cation selection. For these reasons, we decided that
attempting to add psychosocial interventionsto the
algorithm would greatly complicate it and make it
difficult to apply uniformly across sites, thus mak-
ing the results less generalizable. At each site, the
clinicians use availabl e psychosocial resources ac-
cording to their clinical judgment. TMAP does pro-
vide an intensive patient and family education pro-
gram, coadministered by a clinical staff member
and a patient or family member trained in the ma-
terials and group facilitation.
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over typicals as first-line treatments because they
are better tolerated, egual in treating positive
symptoms, and equal or better in treating negative
symptoms.®*? An increasing body of evidencein-
dicates that the atypicals are less likely to cause
tardive dyskinesia than typicals. It is debatable if
clozapine ever causes tardive dyskinesia.?>* Sub-
stantially lower incidence rates of tardive dyskine-
sia have been reported for risperidone” and olan-
zapine compared with typicals.® Although no rate
has been reported for quetiapine, its very low rate
of causing extrapyramidal side effects'® strongly
suggests that it will produce less tardive dyskine-
Sig, since these side effects are associated with the
later development of tardive dyskinesia®

Comparison studies among atypicals are
largely lacking. Two studies, using parallel-group
design, have compared olanzapine and risperi-
done.?*® They arrive at opposite conclusions asto
which drug is superior. Neither study presents data
which would justify arecommendation that one or
the other of these drugs should routinely be used
in preference to the other, although these studies
do support the use of lower doses and slower titra-
tion of risperidone than was originally recom-
mended.

There is no information regarding the response
rate to one atypical after failure with another.
Therefore, the algorithm does not specify which
atypical should be used first, but does ask clini-
cians to try the other atypicals with patients who
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Figure 1. Antipsychotic Algorithm?

(Any stage(s)
can be skipped,
depending on the
clinical picture.)

Stage 1

Stage 2

No History of Typical
Antipsychotic Failure

(Listed in
alphabetical
order)

Olanzapine
or Quetiapine
or Risperidone

Nonresponse to 1

Use

Acute Exacerbation

First presentation or
not nonresponder to
olanzapine, quetiapine,
or risperidone

Noncompliance

another

Nonresponder to 1

Haloperidol decanoate or
Fluphenazine decanoate

History of Typical
Antipsychotic Failure

Noncompliance

(Listed in
alphabetical
order)

Olanzapine
or Quetiapine
or Risperidone

Nonresponse to 1

Nonresponse to 2 Nonresponse Nonresponse to 2
Y Y Y
Use the Use the Use the
Stage 3 third third third
Nonresponder to 2
Nonresponse to 3 Nonresponse Nonresponse to 3
Y
Typical
SiEges antipsychotic
Nonresponse
Y Y Y
Stage 5 Clozapine

Partial response

.

Clozapine + Augmenting Agent
(typical or atypical antipsychotic,
mood stabilizer, ECT, antidepressant)

Stage 5a

Nonresponse

A4

Nonresponse or
clozapine refusal

Stage 6

Atypical + Typical,
Combination of Atypicals,
Typical or Atypical + ECT

aThis material isin the public domain and can be reproduced without permission. Abbreviation: ECT = electroconvulsive therapy.
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fail one. This approach will produce data on the
proportion of patients who fail or are intolerant to
one atypical but respond to or tolerate another,
and, ultimately, these data will guide revisions to
the algorithm (i.e., regarding how many atypicals
should be tried for a patient before switching to a
typical agent or clozapine).

. For patients who have failed one or more atypical

agents (other than clozapine) and have not failed a
typical, should a typical be tried before starting
clozapine? No studies have addressed this ques-
tion. The inclusion criteria for the large, pivotal
phase |11 efficacy trials of the atypicals specified
treatment-responsive patients. Since not al such

patients then responded to the atypical, by impli-
cation there were patients who did better on their
prior typical than on the dose of atypical they re-
ceived in the study. Without knowledge of the qual-
ity of prior responseto thetypical, however, it may
not be fair to conclude that there were substantial
numbers of patients who had done very well on a
typical and then did less well on an atypical. The
reasonsfor placing typicals before clozapinein the
agorithm are 4-fold: (a) it ismoretime efficient to
giveatria of atypical than of clozapine (maximum
recommended trial duration of 10 weeks vs. 6
months)®?7; (b) stopping clozapine to try another
antipsychotic reguires a very slow taper and long
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overlap®*; (c) the greatest risk from typicals (tar-
dive dyskinesia) occurs after the time period of a
therapeutic trial ,****whereas the greatest risk from
clozapine (agranul ocytosis) occurs within thetime
period of atherapeutic trial?3**; and (d) clozapine
is more inconvenient to take due to blood monitor-
ing. If only very few patients who fail to respond
to atypicals respond adequately to a typical anti-
psychotic, the agorithm will be modified to put
clozapine immediately after other atypicals.

3. Clinicians are encouraged to try 2 atypicals before
switching noncompliant patients to a decanoate
preparation. The rationale here is that the side ef-
fect profiles of the atypicals differ from one an-
other, that side effects are a magjor cause of non-
compliance (even when patients do not complain
about them), and, therefore, that patients non-
compliant with one atypical may be compliant with
another.

4. Because clozapineisthe only treatment proven ef-
fectivefor patients not responding to other antipsy-
chotics,®# the algorithm includes a variety of
agents to augment or combine with clozapine. As
noted above, the evidence for these augmenting
agents and antipsychotic combinations is amost
entirely from open-label case series and case re-
ports. There is a dearth of randomized controlled
trialsfor agroup that presumably constitutes about
10% of all patients with schizophrenia (assuming
20% are refractory to drugs other than clozapine
and half of this group respondsto clozapine).®® The
guidelines given to clinicians in selecting which
augmenting agent to use are based on the limited
literature and common sense. |f depressed mood or
mood instability is prominent, then trials of anti-
depressants (with precautions about drug interac-
tions with selective serotonin reuptake inhibitors
[SSRIs]) or mood stabilizers are recommended.
The largest number of open-label reports are on
augmentation with risperidone or electroconvul-
sive therapy (ECT).*™3539With time, one would
expect reports on the combination of clozapine
with the more recently available atypicals olanza-
pine and quetiapine. Community surveys indicate
many patients receive both clozapine and atypical
antipsychotic,” but reports on the efficacy of this
combination are lacking. Presumably, the risk of
tardive dyskinesia of the antipsychotic combina-
tion with clozapineisequal to that of the noncloza-
pinedrug, unless clozapineis protective against de-
velopment of tardive dyskinesia. Combinations are
also an option for patients who are intolerant of
therapeutic doses of clozapine. This category of
patient (low-dose clozapine plus atypical) was
common in one reported series.™

J Clin Psychiatry 60:10, October 1999
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Figure 2. Critical Decision Points for Antipsychotic
Algorithm Stages 1, 2, 3, and 4°

Initiate new medication
Titrate to therapeutic
dose within 1 week

Decision

Week 0 < point #1

(Dosage adjustments
as needed during
interim visits)

| ¢ |

Partial No
Decision Response response response
Week 4 )
Point #2 l £ £

Cor Adjust dose o
maintenance next stage

Response Partial No
Decision p response response
Week 7 h
Point #3 ¢ ¢
.Go i Adjust dose (L
maintenance next stage
Resp|onse Partial
Decision response

Week 10< point #4

Go to Go to
maintenance next stage

@This material isin the public domain and can be reproduced without
permission.

5. The literature is even sparser on how to treat
patients who fail to respond to clozapine or
who refuse it. The combinations given in the
algorithm’s stage 6 arelogical options. Experience
with these patients in TMAP may be extensive
enough to draw some empirical conclusions about
their value.

Duration of Treatment and Dose Adjustments

At each stage, the duration of recommended treatment
and the timing of dose adjustments are guided by explicit
tactical recommendations at critical decision points. The
intent isto ensure that, at each stage, areasonable balance
is struck between the need to have an adequate trial and
the need to find an effective treatment as quickly as pos-
sible. For the antipsychotics other than clozapine, the rec-
ommended minimum trial duration is 3 weeks and the
maximum, 9 weeks, after a 1-week titration to atherapeu-
tic dose. The guidelines on length of treatment are targeted
toward outpatients, for whom length of stay is not anis-
sue. Dose adjustments can be made as frequently as every
week or as infrequently as every 3 weeks. The flow dia-
gramsfor the critical decision pointsin algorithm stages 1
through 4 are illustrated in Figure 2.
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Table 1. Antipsychotic Medication Dosing

Table 2. Clinical Rating Scales?®

Antipsychotic Dosage
Clozapine 300-900 mg/d?
Olanzapine 10-20 mg/d
Risperidone 2-6 mg/d
Quetiapine 300-750 mg/d
Chlorpromazine 400-1200 mg/d
Fluphenazine 5-15 mg/d
Fluphenazine decanoate 12.5-75 mg/2-3 wk
Haloperidol 5-15 mg/d
Haloperidol decanoate 50-200 mg/3-4 wk
Thioridazine 300-800 mg/d
Thiothixene 10-30 mg/d

8Serum level for doses > 600 mg/d.

4-1tem BPRS

Suspi ciousness

Unusual thought content

Hallucinations

Conceptual disorganization
Brief negative symptoms

Prolonged time to respond

Reduced emotion

Reduced social drive

Poor grooming and hygiene
@Abbreviation: BPRS = Brief Psychiatric Rating Scale. BPRS items
arerated 1-7. Negative symptom items are rated 1-6. For details of
ratings, including anchor points, see Appendices Jand K in the TMAP
Procedural Manual (http://mww.mhmr.state.tx.us/meds/sczpm3.doc).

Dose ranges are given in Table 1. The agorithm in-
structions provide some flexibility, particularly with re-
gard to exceeding the upper limit of the dose rangeif there
is evidence that each prior dose increase has produced in-
cremental improvement and if side effects are not a prob-
lem. However, the higher dose is maintained only if a pa-
tient meets criteria for response (see below) within 3
weeks. If not, treatment progresses to the next stage of the
algorithm.

Relatively recent evidence suggests that even with a
typical antipsychotic, allowing more time for therapeutic
effects to occur may be as beneficial as raising the dose.*
Moreover, with newer drugs, experience after FDA ap-
proval has led to a significant decrease in recommended
dose range in one case (risperidone)* and reported use of
higher doses in another case (olanzapine).”®* Thus, both
dose and duration recommendations will be revised as
new data are published.

Because of the evidence that clozapine is almost twice
aslikely to produce a therapeutic response after 3 months
as after 6 weeks at therapeutic doses,” the recommended
duration of a clozapine trial is 3 to 6 months (stage 5).
In addition, the options beyond clozapine are complicated
and basically unproved, further supporting vigorous
efforts to maximize the effectiveness of clozapine for
treatment-refractory patients. The recommendations for
duration of treatment in stages 5aand 6 are based on those
for the individual augmenting or combination agents
(stage 5a) or components of the combination (stage 6).
Again, thereis essentially no literature on thisissue. Sys-
tematically obtained data would be helpful.

Criteria for Response

The 2 mgjor issues in defining response are (1) What
are the domains of response that should guide treatment
decisions? and (2) What is a sufficient response in each
domain?

There are at least 3 symptom domains in schizophre-
nia: positive, negative, and cognitive.**“* Although elimi-
nation of positive symptoms has historically been the de-
sired endpoint of treatment, there is strong evidence that
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negative symptoms and cognitive deficits are more predic-
tive of long-term outcomes.***® This being the case, one
could argue that improvementsin negative symptoms and
cognitive functioning should be prioritized ahead of reduc-
tions in positive symptoms. On the other hand, psychia-
trists have much more experience in evaluating positive
symptoms in clinical settings, and there is considerably
more evidence that medications improve positive symp-
toms than that they improve core negative symptoms or
cognitive deficits. Moreover, assessment instruments, if
they are to be of value in typical clinical settings, should
be brief, sensitive to change, and easy to administer.

In light of these considerations, we recommended as-
sessment only of positive and negative symptomsto guide
implementation of the algorithm. A cognitive assessment
was not included because of the lack of an instrument that
quickly and easily quantifies cognitive performance, as
well asthe substantial uncertainty about how much cogni-
tive improvement would be reasonable as an endpoint of
treatment. To simplify the task of assessing positive and
negative symptoms, we selected the 4 items of the psy-
chosis factor from the Brief Psychiatric Rating Scale
(BPRS)® and took 4 items from the Negative Symptom
Assessment scale® and from the Scale for the Assessment
of Negative Symptoms,> which assess avolition, alogia,
asociality, and flat affect. These negative symptom items
were chosen based on their large effect sizes in our stud-
ies.® The anergia factor of the BPRS, often used as a
proxy for measuring negative symptoms, had asmaller ef-
fect size™ and does not tap into different aspects of nega-
tive symptoms. The items used in the assessment of posi-
tive and negative symptoms are shown in Table 2.

The clinical psychiatric research literature provides
much more guidance in defining the minimum change
that is clinically meaningful (e.g., BPRS decrease > 20%)
than in establishing realistic endpoints for individual pa-
tients. Too low an endpoint means that many patients will
never get maximum benefit from medication treatment.
Too high an endpoint means that many patients will un-
necessarily undergo multiple medication trials, with in-
creased risks of relapse, serious adverse events, and so on.

J Clin Psychiatry 60:10, October 1999



Table 3. Response Criteria®

Positive Negative
Stage Symptoms Symptoms
Stage 1 <6 and <12
Stage 2 <6 and <12
Stage 3 <6 and <12
Stage 4 <6 and <12
Stage 5 > 20%! or > 20%!
Stage 5a > 20%! or > 20%!
Stage 6 > 20%! or > 20%!

aStages are shown in Figure 1. Scores are sums of individual scores on
items shown in Table 2. Percent decreases are relative to the scores at
the prior stage.

Figure 3. Side Effects Algorithms?

Side e N/ "\ ( Neuroleptic Severe
Effects EPS Akathisia Malignant Tardive
Syndrome Dyskinesia

. '\ J

Anticholinergic|| Propranolol

Tactical
Interventions

Nonresponder Nonresponder

A, A

Next stage of || Next stage of || Next stage of

antipsychotic || antipsychotic || antipsychotic
algorithm algorithm algorithm

Stage

Change Clozapine

&This material isin the public domain and can be reproduced without
permission.

Table 3 recommends criteria for defining an adequate
response.

Recent work has shown that virtual absence of positive
symptoms is an achievable result in substantial numbers
of schizophrenic patients early in the course of treat-
ment.> Thus, we opted to establish quite stringent criteria
for an adequate response of positive symptoms. The
threshold score of < 6 on the 4 BPRS items (each scaled
1-7) meansthat no item can be of more than mild severity
(score =3), and if 1 item is mild, the others must be nor-
mal (score=1). For negative symptoms, it is less clear
what improvements are redlistically achievable and how
“normal” the nonpsychiatric population is. The cutoff
score of < 12 allowsthe patient to have mild symptoms on
each item (scaled 1-6) or even moderately severe symp-
toms on acouple of items. Experience with these scalesin
TMAP will provide data to evaluate the utility of these
endpoints and modify them if necessary. Duration and se-
verity of illness undoubtedly influence achievable re-
sponse levels. The response criteriafor patients who need
clozapine were made less stringent and relative to base-
line instead of absolute. Since there is no antipsychotic
that has greater efficacy than clozapine, theclinical task is
to establish whether it is significantly better than any of
the other antipsychoticsfor the patient. For this purpose, a
20% reduction in symptoms, positive or negative, is con-

J Clin Psychiatry 60:10, October 1999
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sidered clinically meaningful. Responses of less than this
magnitude probably indicate that the patient should try an
additional agent (stage 5a), be moved on to stage 6, or be
switched back to the best of the earlier treatments. This
decision will depend on the quality of the earlier re-
sponses. If they were quite good, nearly meeting criteria
for an adeguate response, monotherapy with the best
agent from an earlier stage may be sufficient (i.e., the pa-
tient returns to an earlier stage). If responses were only
fair, it may be helpful to augment the best drug of the ear-
lier trials with another agent, asillustrated in stage 6.

Algorithms for Side Effects
and Associated Symptoms

Identification and treatment of side effects have his-
torically been major parts of antipsychotic pharmaco-
therapy. For typical antipsychotics, the pharmacologic
mainstays of side effect treatment are reasonably well
established. The algorithms for side effects are shown
in Figure 3 and include treatments for extrapyramidal
symptoms, akathisia, neuroleptic malignant syndrome,
and tardive dyskinesia. With the availability of atypical
antipsychotics that are much less likely to produce these
side effects, it seems advisable to switch patients with in-
adequately treated side effects to one of these medica-
tions, rather than adding or substituting another side effect
treatment, unless there are clinical reasons for not making
this switch. The side effect medications have their own
problematic side effects, including impairment of cogni-
tive processes. This recommendation to switch to another
antipsychotic rather than adding side effect treatments
seemslogically justified, but is not grounded in empirical
studies, which are lacking.

During the development of medication agorithms
for associated symptoms (Figure 4), schizophrenia and
related psychotic disorders were conceptualized as
chronic conditions, requiring maintenance treatment, with
superimposed acute symptoms needing short-term treat-
ment. In the case of depression in schizophrenia, itisnow
generally accepted that antidepressants are the medica-
tions of choice.>>* For the agitation, excitement, and in-
somnia often associated with illness exacerbations, how-
ever, typical antipsychotics have often been used for acute
symptom relief as well as for maintenance, blurring the
distinction between short-term and longer term treatment
goals. With the advent of the atypicals, which lack the
heavily sedating properties of, for example, chlorproma-
zine, and which are not presently available in parentera
forms, it has become more important to separate short-
and long-term treatment goals. Thus, while the typicals
are listed at stage 4 in the antipsychotic agorithm, they
can be used for short periods at any stage for treatment of
the associated symptoms of agitation and excitement.

The antipsychotic agorithm for schizophrenia is in-
tended to be very detailed and cover most clinical situa-
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Figure 4. Coexisting Symptoms Algorithms?
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@Abbreviation: SSRI = selective serotonin reuptake inhibitor. This
material isin the public domain and can be reproduced without
permission.

tions. By contrast, the algorithms for side effects and asso-
ciated symptoms are intended to guide the clinician to-
ward reasonable approaches to typical presentations of
these problems, but give wide latitude for exercising clini-
cal judgment about instituting other treatments, including
nonmedication ones.

Revising the Algorithm

The medication algorithms used in TMAP and other
specific guidelines are dynamic recommendations that re-
quire periodic updating and revisions. Reasons for updates
and revisions include (1) availability of new medications,
(2) evidence that a stage (step) is ineffective, and (3) new
published research that better informs strategic choices or
tactics.

Thisisavery active period for studies of new medica-
tions for schizophrenia. As new antipsychotics are ap-
proved by the FDA, they must be fitted into the algorithm.
The clinical trials typically presented to the FDA exclude
or limit participation of large segments of the schizophren-
ic population (drug abusers, medically unstable patients,
women, etc.), are not large enough to reliably detect quite
rare side effects (the association of clozapine with agranu-
locytosis only became evident after its use in about 20,000
patients), and have not fully addressed some important
clinical issues (optimal switch-over strategies, drug-drug
interactions, etc.). Thus, our current procedure is to wait
until new drugs have been marketed in this country for at
least 6 months and prescribed for at least 50,000 patients
before deciding where to place them in the algorithm.

Updates of the algorithms are first developed by the di-
rectors of the TMAP schizophrenia module (A.L.M. and
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J.A.C.) in consultation with experts in the field and then
presented to the entire group of TMAP investigators for
comments and revisions. After approval by this group,
they are distributed to the users and put on the Web site.
Thus, revisions are available for others to consider, as
they are made. The agreed-upon frequency of revisionsis
every 6 to 12 months, unlessthereisacompelling need to
incorporate a new finding immediately. This process al-
lows non-TMAP users to be informed rapidly of changes
in the algorithms. In dealing with the issue of timely up-
dates, however, the process sacrifices input from a broad
range of experts, such as has been incorporated into the
Expert Consensus,®> APA,* and POIX® guidelines. In the
long term, revisions will continue to be predicated on the
products of these broad, systematic efforts, as well as on
our assessment of important new evidence that has not yet
been incorporated into nationally developed guidelines.

SUMMARY

Since 1990, 4 new medications for schizophrenia have
been approved for use in the United States. These new
treatments are sufficiently different from one another and
from the older antipsychotics to justify an algorithmic ap-
proach to recommending how they are used. It has also
become feasible to separate treatments for schizophrenia
and related disorders into those targeted toward short-
term symptom control during illness exacerbations and
those intended for long-term maintenance of patients.

The medication algorithms devel oped for the treatment
of schizophrenia and related disordersin the Texas Medi-
cation Algorithm Project are intended to provide very spe-
cific guidelinesfor clinicians who work with patients suf-
fering from these disorders. They are not intended to
substitute for accurate clinical assessments, nor are they
intended to inhibit clinicians from individualizing treat-
ment to the particular needs of their patients. The guide-
lines do ask that clinicians have an explicit clinical ratio-
nale for any decisions not to follow the guidelines.

Drug names: bupropion (Wellbutrin), chlorpromazine (Thorazine and
others), clozapine (Clozaril and others), haloperidol (Haldol and oth-
ers), nefazodone (Serzone), olanzapine (Zyprexa), propranolol (Inderal
and others), quetiapine (Seroquel), risperidone (Risperdal), thiorid-
azine (Méellaril and others), thiothixene (Navane), trazodone (Desyrel
and others), venlafaxine (Effexor), zolpidem (Ambien).
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