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Non-Neuroleptic Pharmacotherapy
of Schizophrenia

Sajiv John, M.D.
Atul MaI'lxableshwarkar, M.D.

Abstract

Patients with schizophrenia are typically treated with a neuroleptic and some form of
psychosocial intervention. In spite of optimum treatment, up to one-third of patients continue to
remain severely disabled due to persistent positive or negative symptoms. A variety of drugs have been
tried as alternatives or additions to traditional neuroleptics in these patients. This paper is a review
of these nonneuroleptic treatment alternatives and an attempt to establish some guidelines for their
use.

The current approach to treatment of patients with schizophrenia is a combina-
tion of medication and psychosocial intervention; this approach has yielded the best
results (1). The efficacy of medication is well documented (2), yet up to 30% of
patients who have had optimum trials of neuroleptics continue to experience positive
or negative symptoms, or display uncontrolled behavior (2). Patients who do not
respond adequately to neuroleptics may be severely impaired due to persistent
symptoms. They may also develop significant side effects like tardive dyskinesia. It is,
therefore, extremely important that alternative therapies be developed to bring
these symptoms under control. Several trials involving nonneuroleptic agents have
been carried out with varying results. Can these results be extended to involve all
neuroleptic resistant patients? How does one decide which patient to match with
which drug? This paper is an attempt to try to answer these questions and also to
review the therapeutic modalities available for the neuroleptic resistant patient.

Kane et al (3) defined neuroleptic resistance as occurring in a patient who
continued to experience significant impairment from symptoms of the illness in spite
of trials of at least 3 different neuroleptics, from 2 different chemical classes, for six
weeks each, in doses of up to 1,500 mgs of chlorpromazine equivalent, over the last 5
years, after organic pathology had been ruled out. This definition of resistance
appears to be comprehensive and is widely used. Should blood levels be a part of the
definition of resistance? At this stage, testing for blood levels of neuroleptics is not
routinely used in clinical settings because both actual results and testing techniques
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have not been consistent. Future definitions of neuroleptic resistance may well
include blood level criteria.

The term neuroleptic originated from “neuroleptanalgesia”—a form of short
acting anesthesia combining an opiate derivative, fentanyl, and an antipsychotic,
droperidol (4). The term has since come to refer to an agent that has both an
antipsychotic effect and an extrapyramidal side effect profile (EPS). This review
focuses on drugs that are not strictly neuroleptics—specifically, drugs that have been
shown to have antipsychotic effect, but no significant EPS profile.

Lithium

Studies have shown that adding lithium to a neuroleptic can help treatment
resistant patients. We looked at several which were either important reviews (5), or
studies that have used RDC criteria (6) and single blind (7) or double blind designs
(8,9) with crossover phases using placebo, for a total of at least four weeks each. The
usual serum levels of lithium in these trials have ranged from 0.9-1.2 meqs/liter and
they have lasted from 3-5 weeks. Improvement in patients was documented in the
following areas: psychotic symptoms, cooperation, social competence, neatness,
irritability, and excitement (9). Lithium alone was inferior to neuroleptics in the
acutely ill patient, though it is useful as an adjunct in schizophrenia or schizoaffective
disorder (5,9). Affective symptoms need not be present for improvement to occur,
though presence of affective symptoms may predict a better response to treatment
with lithium. Response to lithium does not mean a need to change the diagnosis to a
mood disorder. Lithium may decrease chronic symptoms and may decrease the rate
of relapse by as much as 30% in schizoaffective illness (8). There were a few early
reports of a reversible delirium when lithium was combined with high doses of
neuroleptics (10). These have been shown to be completely reversible when the drug
was discontinued and now appear to have been cases of neuroleptic malignant
syndrome.

In conclusion, adding lithium to neuroleptics in treatment resistant patients can
result in decreased psychotic symptoms, excitement, irritability and possibly rates of
relapse. Presence of affective symptoms appears to predict better response in these
patients.

Benzodiazepines

Our review of the literature revealed 15 double-blind studies of the use of
benzodiazepines in schizophrenia. Only four (11-14) used DSM-III (15) and/or RDC
criteria for diagnosis, had double-blind designs with placebo crossovers and lasted
from 2-8 weeks. Typically benzodiazepines are used in conjunction with neuroleptics,
and studies have shown decreased hostility, tension, excitement, and increased
spontaneous social engagement (11,12). Specific benzodiazepines studied include
alprazolam (12,14), diazepam, chlordiazepoxide (13,14), and estazolam (11). Longer
acting drugs like diazepam and chlordiazepoxide are safer, as they generally have
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milder withdrawal symptoms. Benzodiazepines have usually been used during exacer-
bations of psychosis to decrease agitation. Benzodiazepines must be used carefully
due to the potential problems of abuse, withdrawal symptoms including seizures and
occasional social disinhibition.

In addition to clinically available benzodiazepines, GABA mimetic agents and
partial benzodiazepine agonists have also been studied experimentally. In theory,
these agents should produce anxiolytic and anticonvulsant effects without the
sedative and muscle relaxant effects of benzodiazepines. It is also anticipated that
they might produce decreased CNS depressant activity with reduced toxicity in the
overdose situation, lack of potentiation of alcohol effects, and reduced physical
dependence and abuse liability. Muscimol, a GABA mimetic, was found to aggravate
psychotic symptoms, while others, including tetrahydroisoxazolopyridinol, gamma-
acetylenic GABA, gamma vinyl GABA, and progabide, have been shown to produce
no effect in schizophrenia. Partial agonists, including abecarnil, alpidem, divalon, and
bretazenil, have been studied, with only bretazenil (up to 4.5 mgs/day) producing any
effect. It produced a 40% decrease in BPRS scores, effects on both positive and
negative symptoms, no EPS and mild sedation when given to 116 patients for 3 weeks
(26). Benzodiazepines have also proved useful in treating some of the side effects of
neuroleptics like akathisia, tardive dyskinesia, and dystonia (2). Unfortunately, most
studies of the use of benzodiazepines in patients with schizophrenia have used very
small sample sizes, thus limiting the conclusions that can be drawn from them.

In conclusion, benzodiazepines can be effective in treating certain neuroleptic
side effects, and they may also have a role to play when combined with neuroleptics in
patients who display anxiety, psychosis, or agitation not responding to conventional
neuroleptics alone. GABA mimetics and partial benzodiazepine agonists have not
consistently been shown to be effective in studies to date. However, the one
encouraging report on bretazenil and the much better side effect profile of the group
in general make further research in this area imperative.

Carbamazepine

Trials with carbamazepine in schizophrenia are fairly new and the drug is
typically used in addition to neuroleptics. Of 5 double-blind studies of the use of
carbamazepine in patients with schizophrenia, three are superior, utilizing DSM-III
or RDC criteria for the diagnosis of schizophrenia, the crossover format with placebo,
standard rating scales, and serum carbamazepine levels between 5-18 mcgs/ml
(16—18). Trials have lasted 4-6 weeks. In neuroleptic refractory patients, carbam-
azepine has been shown to decrease excitement, mania like symptoms, suspicious-
ness, violence, and aggression. Carbamazepine has also been shown to be useful in
nonepileptic schizophrenic patients with temporal lobe EEG abnormalities, with such
patients showing decreased aggressive acts and improved self-control in interper-
sonal situations (17).

These studies seem to suggest that any effect of carbamazepine on psychotic
symptoms is modest. The main benefit of carbamazepine in patients with schizophre-
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nia may be in decreasing aggression, overactivity, and improving control in interper-
sonal situations.

Propranolol

Initial trials of propranolol in schizophrenia were received with enthusiasm,
however later work has not been as encouraging. Propranolol has been used in
combination with neuroleptics, initially the racemic (d-1) form and later the dextro
(d) form, both of which appear to have some antipsychotic action (19-21). Doses have
varied from 1000-3000 mgs per day; these doses are high enough to leave the patient
at risk for serious cardiovascular or respiratory side effects. Of 9 double-blind studies
available, the three cited used 35 or more patients, made diagnoses on the Present
State Examination (PSE) (22) and used more than one standard rating scale for
follow-up. Propranolol has been shown to increase blood levels of chlorpromazine and
thioridazine, but not haloperidol, and to have a beneficial effect on akathisia (20).
Some authors have postulated these as the mechanisms of action, instead of a
primary antipsychotic effect (2).

These studies suggest that any antipsychotic effect of propranolol is at best slight
and may be related to its beneficial pharmacokinetic interactions or to a decrease in
akathisia. This, along with its side effect profile, make it a limited adjunct for patients
with treatment resistant schizophrenia.

Clozapine and Other Novel Antipsychotic Drugs

Clozapine first appeared in the 1970’s in Europe as an antipsychotic structurally
related to loxapine and effective in a subgroup of treatment resistant patients. It
then disappeared for several years following several reports of agranulocytosis
occurring with the drug, but has recently emerged again following several carefully
conducted studies (2,3,23-26). Up to 30% of treatment resistant patients have shown
substantial improvement in positive and negative symptoms and on global rating
scales when given clozapine in doses ranging from 300-600 mgs per day for up to 6
weeks. The drug seems to have mesolimbic and cortical specificity, therefore it is
associated with a very low incidence of Parkinsonian symptoms and tardive dyskine-
sia. It appears to act by influencing multiple neurotransmitter systems. It has an
anticholinergic and antihistaminic effect, is an antagonist at S5HT2 and 5HT3
receptors, has an antiadrenergic action, a D1 and D3 along with some D2 blocking
action at dopamine receptors and also increases dopamine release in the mesocorti-
cal system. Its effect on 5HT2 and 5HT3 receptors and its ability to increase
dopamine release in the mesocortical systems may underlie its effects on negative
systems. A major side effect includes agranulocytosis, which was initially seen in up to
13% of patients, and which is now believed to occur in about 1.6% of patients on the
drug for more than one year. This effect is reversible if the drug is discontinued.
Weekly white blood cell counts are advised and the maximum risk period is believed
to be between 6 weeks and 6 months. Other side effects include seizures in doses
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greater than 600 mgs per day, hypertension and sialorrhea, the last two being
atypical for an agent with antiadrenergic and anticholinergic action.

Antidepressants

“Depression” in schizophrenia is common with up to 50% of first episode
patients and 30% of chronic patients meeting criteria for major depression and 10%
of schizophrenics dying of suicide (27). However, what constitutes “depression” in
schizophrenics can be difficult to assess as organic factors, including anemias,
cancers, endocrine and neurological disorders and medications, negative symptoms,
drug induced akinesia and akathisia, cognitive changes and partial insight into the
nature and consequences of the illness are all capable of mimicking depression.
Depression may also be prominent in the prodrome of psychotic relapse and in
schizoaffective disorder. Two major articles have reviewed the role of antidepressants
(tricyclics, MAO inhibitors and possibly lithium) in schizophrenia (27,28). Further,
Siris (29) has very recently reviewed the assessment and treatment of depression in
schizophrenia. These reviews suggest that antidepressants have a role in the treat-
ment of depression in schizophrenia after the confounding factors mentioned have
been ruled out.

Antidepressants have produced better results in outpatients rather than in
inpatients and in patients who are not actively psychotic. Most studies have used
doses comparable to those used in primary depression, and trials have lasted at least
six weeks. Direct comparisons of different tricyclic antidepressants or of tricyclics
with other antidepressants have not been reported. Siris (29) recommends that the
dose of the antidepressant be gradually increased and that they be used in combina-
tion with ongoing neuroleptic and antiparkinsonian treatment. Long-term mainte-
nance treatment may be beneficial for the patient who responds favorably initially.
Antidepressants have not been shown to be effective for negative symptoms. Most
reported double blind placebo controlled trials have involved tricyclic antidepres-
sants. However, scattered preliminary reports suggest that monoamine oxidase
inhibitors and selective serotonin reuptake inhibitors may be effective as well (29). It
should be noted that when tricyclics are used with antipsychotics, the blood levels of
both drugs can increase as can the anticholinergic effect. Therefore, any improve-
ment noted may be spurious.

L-Dopa and Reserpine

Our review revealed four studies assessing the role of L-dopa in schizophrenia,
most of which were carried out in the 1970’s and in which patients were diagnosed
without using standardized criteria. A further limitation is that follow-up has been
based on a global clinical impression and not standardized rating scales. Trials have
used doses between 300-2000 mgs per day for 6-8 weeks, usually combined with
neuroleptics and a peripheral dopadecarboxylase inhibitor. Studies (2,30) suggest
that chronic patients with negative symptoms, usually hospitalized and refractory to



NON-NEUROLEPTIC PHARMACOTHERAPY OF SCHIZOPHRENIA 27

treatment, can show some increased activity, alertness, social contact and motiva-
tion. Side effects of L-Dopa in this population significantly limit its use. These include
worsening of psychotic symptoms, agitation, and drug-induced dyskinesias. More
research is needed as L-Dopa may be useful in patients with negative symptoms, and
this subgroup has proved refractory to most drug trials.

Reserpine (2,31) was the first drug to prove effective in treating patients with
psychosis and was widely used prior to the introduction of neuroleptics in the 1950’s.
Our review of the literature revealed a total of 8 studies assessing the effectiveness of
reserpine in schizophrenia. The best of these (31) used a total of 120 patients, lasted 6
months and compared reserpine 2 mgs/day versus chlorpromazine 200 mgs/day and
placebo. In doses of 2-12 mgs per day for up to 6 weeks, patients have shown modest
improvement in positive symptoms and interpersonal functioning. Significant side
effects of reserpine include depression, hypotension, and exacerbations of asthma
and peptic ulcer. Since both reserpine and antipsychotics act by decreasing DA
transmission, it may not be effective in neuroleptic resistant patients. The major
limitation here is the lack of recent literature and the side effects of the drug which
limit its usefulness in schizophrenia.

Other Non-Neuroleptic Drugs

Many other agents have been tried as alternative treatments in neuroleptic
resistant schizophrenics. For many like baclofen (32), betaendorphin (33), calcium
channel antagonists (34), cholecystokinin-like agents (35), megavitamins (36), bromo-
criptine (37), apomorphine (38), naloxone and naltrexone (39,40), and thyrotropin
releasing hormone (41), the majority of controlled studies have not documented
sustained efficacy. For others like valproate (42), vasopressin (43), and clonidine (44),
either double blind data are too preliminary, or side effects like postural hypotension
or fluid retention do not allow even preliminary conclusions.

Conclusions

Our review of the literature suggests that the best way to manage the treatment
resistant schizophrenic is to identify the persisting symptoms and then apply various
treatment options. For patients with persisting positive symptoms, drugs to be
considered include clozapine, lithium, benzodiazepines and carbamazepine. For
patients with mainly negative symptoms, drugs to be considered include clozapine
and alprazolam. If patients display predominant aggression and poor impulse control
secondary to positive symptoms, treat with drugs shown useful for positive symptoms.
If aggression and poor impulse control occurs independently, drugs that can be used
include carbamazepine, beta blockers, lithium, and possibly serotonergic agents in
light of evidence linking serotonin dysfunction with violence and aggression. It is best
to avoid benzodiazepines in this group as they can lead to disinhibited behavior.
Figure I below summarizes the role of non-neuroleptic pharmacotherapy in neuro-
leptic resistant schizophrenic patients.
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Define schizophrenia using standardized criteria such as DSM-III-R

Adequate trial of neuroleptics

such as Kane et al (3)

Resistance—define using comprehensive criteria,

Identify side-effects and test:

1. Parkinsonism—anticholinergics (tremor);

Consider EEG: trial of

carbamazepine

amantadine (rigidity and akinesia)
2. Akathisia—benzodizapines or beta blockers

3. Tardive dyskinesia—adjust dose of
antipsychotics/anticholinergics,
benzodiazepines, tetrabenazine, etc.

Symptoms persisting—identify specific target symptoms and add one of the drugs
below, always combining with psychosocial therapy.

Positive Negative Violence or
Symptoms Symptoms Agression
Trial of Trial of clozapine, Trial of carba-
lithium, ECT, 5HT antagonists. mazine, lithium,
clozapine, in that Also consider beta blockers, and
order. alprazolam. 5HT agonists
Also consider
carbamazepine
and
benzodiazepines.

FIGURE 1.

Depression

Trial of ECT,
followed by
antidepressants, if
needed. Rule out
negative
symptoms,
cognitive changes,
EPS and reactive
depression

Flow sheet for neuroleptic resistant schizophrenic patients.
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There are several general principles to be kept in mind when using these agents.
With the exception of clozapine, most should be combined with neuroleptics. They
should be introduced gradually, and side effects should be monitored and treated
early. Drugs should be changed, one at a time if needed, after identifying specific
target symptoms and monitoring changes carefully. Always discuss the risks and
benefits with the patient and carefully document it in the chart (2,25). Essentially,
these are the principles of good pharmacotherapy.

Schizophrenia, especially treatment resistant illness, is hard to treat. Some
options for pharmacotherapy do exist. These options can be implemented logically
and are best done after identifying specific target symptoms. Further research in this
area is clearly needed.
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