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Polypharmacy in schizophrenia
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Abstract
In contrast to research studies that limit the use of concomitant psychotropic medications in the treatment of schizophrenia,
polypharmacy is common in real-world, clinical practice. The use of psychotropic medications as an adjunct to
antipsychotic agents is often necessitated by the poor response to monotherapy with one antipsychotic agent. This paper
discusses the prevalence of polypharmacy in clinical settings, reviews the evidence for the adjunctive use of antipsychotics,
anticonvulsants, lithium, antidepressants, benzodiazepines and other psychotropics in the treatment of schizophrenia, and
offers suggestions toward use of polypharmacy in difficult and practical clinical settings.
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Introduction

While most expert consensus guidelines recommend

use of a single antipsychotic agent in the treatment of

schizophrenia [1,2], simultaneous use of more than

one antipsychotic agent or combination of an anti-

psychotic agent with adjunctive medications is

common in clinical practice. Broadly the term

polypharmacy refers to the use of multiple medica-

tions regardless of their class. More commonly

polypharmacy means the combination of two or

more antipsychotics, or addition of one or more

psychotropic agents to increase the efficacy of an

existing antipsychotic agent [3].

The practice of polypharmacy in schizophrenia

has been criticized on theoretical, economic, and

evidence based grounds. However polypharmacy

continues to be very common in clinical practice.

A 1985 survey found that over 35% of patients in

the US and over 65% of patients abroad with a

diagnosis of schizophrenia received two or more

antipsychotics [4]. Moreover, studies have found

an increase in the use of polypharmacy in psychia-

tric inpatients from 39% in 1995 to 44% in 2001

[5]. More recent surveys that were performed after

the introduction of atypical antipsychotics have

found polypharmacy to be used in 11�25% of

outpatients with schizophrenia [6�9]. Results from

the International Suicide Prevention Trial (Inter-

SePT) that was conducted in 11 countries showed

that 90% of patients taking the atypical antipsy-

chotics clozapine or olanzapine received at least

one concomitant psychotropic medication [10].

While all atypical antipsychotics are implicated in

drug combinations, there are suggestions that

quetiapine may be more likely to be used as an

adjunct agent compared to olanzapine and risper-

idone [11].

The use of polypharmacy is sometimes due to an

inadequate trial of the first line antipsychotic (less

than the therapeutic range, given less than 8 weeks).

This is especially common in patients with past

episodes, because each successive episode may

increase the time to remission [12]. Approximately

30�50% of patients with schizophrenia show a poor

response to an adequate trial of an antipsychotic

agent [12].

In such instances the clinician is faced with a

choice of switching to an alternative antipsychotic or

augmenting with another agent. While switching is a

‘cleaner’ strategy, the risks include loss of any

previous response, lag time toward achievement of

a therapeutic response and increased clinician time

to monitor cross-tapering strategies. The advantages

of augmentation are maintenance of any partial

response to the initial treatment and the possibility

of enhanced response. In addition it is not necessary

to taper down the dose of the first agent while

increasing the dose of the second agent, so no

treatment time is lost. The disadvantages are poten-

tially increased side effects, compliance issues and
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not knowing the relative contribution of each agent

towards improvement.

Combination of antipsychotics

Although polypharmacy is common, controlled stu-

dies of this practice are very limited. However, lack

of scientific proof does not necessarily mean that the

regimen is irrational. A few studies have examined

the practice of combining antipsychotics and they

have been limited by small samples. These data

indicate that risperidone, olanzapine, pimozide and

loxapine may be useful in reducing psychotic symp-

toms when used as adjuncts to clozapine [13�18].

In a controlled, double-blind, 10-week study of

combination antipsychotic therapy for schizophre-

nia, Shiloh et al. [19] studied the augmentation of

clozapine with 600 mg/day of sulpiride, a conven-

tional antipsychotic that is not available in the

United States, in 28 patients. Sulpiride was signifi-

cantly superior to placebo in augmenting response to

clozapine as measured by scores on Brief Psychiatric

Rating Scale (BPRS) and on separate measures of

positive and negative symptoms. In another double

blind study, 40 treatment resistant patients with

schizophrenia receiving clozapine (]/600 mg/day)

for three or more months were randomized to

augmentation with risperidone or placebo for 12

weeks. The mean dose of risperidone at week 12 was

4.439/1.45 mg/day. Augmentation with risperidone

resulted in significant improvement in positive

symptoms as compared augmentation with placebo,

but the effect on negative symptoms was not

significant. Side effects such as extrapyramidal

symptoms with risperidone augmentation were com-

parable to placebo [20]. In another study, amisul-

pride 600 mg/day was also studied as an adjunct to

clozapine in a double-blind study after suboptimal

response to clozapine (mean dose 520 mg/day) for 6

months. In the amisulpiride plus clozapine group

significant improvement was seen in scores on the

positive and negative symptom scale (PANSS), scale

for the assessment of negative symptoms (SANS),

and global assessment of severity (GAS) at 6 months

compared to placebo plus clozapine group. No

change was observed in side effect profile between

the amisulpiride and placebo groups [21]. De Groot

et al. [22] showed in an open label study no

improvement in treatment-resistant inpatients after

adding risperidone to clozapine; in contrast, Josias-

sen et al. [20] found change in positive and negative

symptoms in a recent randomized controlled study.

In a similar study, Henderson and Goff [15] found a

20% improvement in negative symptoms in a 4-week

trial. There are a large number of case reports

examining drug combinations in schizophrenia,

although only half of them report of a better efficacy

[23]. Other investigators have reported combina-

tions of a conventional agent and an atypical

antipsychotic other than clozapine. In an open-label

study, Bacher and Kaup [24] found that addition of

a low dose (1�2 mg/day) of risperidone to conven-

tional neuroleptics produced slight to moderate

improvements in anxiety and a reduction in halluci-

nations in 10 out of 18 patients with chronic

schizophrenia. In a recent retrospective study of

schizophrenic patients that compared 450 records

from 1995 and 584 records from 2000, McCue et al.

[9] found that in the year 2000 patients were

significantly more likely to be discharged on multiple

antipsychotics, antidepressants, mood stabilizers and

anxiolytics. The most common combination was

haloperidol and olanzapine. Interestingly, paralleling

the use of polypharmacy in the year 2000, there were

less adverse drug reactions and improvement in

patient indicators of outcome.

As summarized in Figure 1, pharmacy data

indicate that quetiapine is more likely to be used in

combination with other psychotropics compared

with olanzapine and risperidone [11] but controlled

studies need to be done for its efficacy and safety in

treatment resistant schizophrenia.

It has been suggested that because the second-

generation antipsychotics have a different phar-

macological profile from both conventional

antipsychotics and from each other, there may be a

rationale to combine these agents [8]. The clinical

situations that may warrant these combinations

include: (a) ‘top up’ by adding a conventional or

second generation agent to an existing antipsychotic

regime when symptoms worsen, in order to prevent a

full blown relapse; (b) use a second antipsychotic to

target troublesome residual symptoms such as in-

somnia that are not adequately controlled by the

primary antipsychotic; (c) starting a cross-taper

design to change an antipsychotic regimen (however,

if the patient starts to respond favorably during the

cross-taper, the clinician or patient may be unwilling

to change to monotherapy with the second agent);

(d) use a conventional antipsychotic as a ‘lead-in’

with an atypical agent for rapid control of psychotic

symptoms at initiation of treatment for an acute

exacerbation and then tapering the conventional

agent while continuing the atypical agent as symp-

toms remit; and, finally, (e) transitioning patients

from oral to depot antipsychotics or vice versa.

Augmentation with other psychotropic agents

Several agents have been employed to augment

antipsychotics in the treatment of schizophrenia.

These include lithium, anticonvulsants, antidepres-

sants, benzodiazepines, anticholinergics, lysine, do-

nepezil, poly-unsaturated fatty acids and celecoxib.

While data from controlled studies are limited, the

available evidence indicates some degree of efficacy

for anticonvulsants, selective serotonin reuptake

inhibitors (SSRIs), serotonin and norepinephrine
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uptake inhibitors (SNRIs) and lithium. The data are

not supportive for other agents. Table I summarizes

the available evidence for augmentation with psy-

chotropic agents.

Anticonvulsants

Five studies with a total of 379 patients were recently

included in a meta-analysis that examined the

effectiveness of valproate as an adjunct to antipsy-

chotics in the treatment of schizophrenia [25].

The review concluded that there was some evidence

based on one randomized controlled trial that the

combination of valproate and antipsychotics may

have a faster onset of action, in particular against

hostility, but the effect was less evident with time

[26]. There are no controlled trials of valproate

augmentation in treatment resistant schizophrenia

even though clinicians have used this combination.

Antipsychotics augmented with carbamazapine

have shown mixed results in the improvement of

positive and negative symptoms in schizophrenia

[27]. Interestingly, most patients were taking halo-

peridol; its metabolism may have been induced by

carbamazepine, leading to lower levels, less extra-

pyramidal side effects and improvement in the

negative symptoms (see Table II).

A recent small open label study in acute schizo-

phrenic patients who poorly responded to mono-

therapy antipsychotic agent augmented with

oxcarbazepin showed improvement on BPRS [28].

Tiihonen et al. [29] in a 14-week double-blind

crossover trial studied 200 mg lamotrigine as an

adjunct to clozapine. In intent-to-treat analysis,

lamotrigine was more effective in reducing positive

(effect size 0.7, P�/0.009) and general psychopatho-

logical (effect size 0.6, P�/0.030) symptoms on the

PANSS, whereas no improvement was observed in

negative symptoms. A study conducted by Kolivakis

et al. [30] examined the efficacy of lamotrigine as an

adjunct in 10 patients with DSM IV diagnosis of

schizophrenia undergoing treatment with haloperi-

dol, risperidone, and clozapine. Lamotrigine was

found to improve CGI (clinical global impression)

scores in these patients with schizophrenia. Vaas and

colleagues [31] conducted a double-blind placebo-

controlled trial of lamotrigine as an adjunctive

therapy in 38 schizophrenia patients maintained on

conventional and atypical antipsychotics. Lamotri-

gine resulted in significant improvements in PANSS
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Figure 1. Concomitant psychotropic medication use in patients with schizophrenia receiving olanzapine, quetiapine and risperidone [10].

Table I. Overview of augmentation strategies in schizophrenia.

Some efficacy Suggested efficacy Anecdotal efficacy Disputed efficacy

SSRIs/SNRIs* TCAs* PFAs*** B-Blockers

Carbamazepine* Second antipsychotic$ MAOIs Buspirone

Divalproex sodium** Donepezil Omega 3 fatty acids

DHEA Opiate agonists and antagonists

Glycine Benzodiazepines

Cycloserine L-Dopa

Ampakines

Celecoxib

ECT

* Mainly for negative symptoms.

** Primary augmentation.

***Polyunsaturated fatty acids.
$ Potent D2 antagonist with clozapine (amisulpride, risperidone, sulpride).
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positive, general psychopathology and total symp-

tom score as compared to placebo.

Lithium and benzodiazepines

Another meta-analysis examined the augmentation

of antipsychotics with lithium in 11 studies [32].

More patients who received lithium augmentation

were classified as responders compared to antipsy-

chotics alone. However the superiority was not

consistent across different response thresholds.

Moreover, when patients with prominent affective

symptoms were removed from the analysis, the

advantage of lithium augmentation was at a trend

level (p�/0.07). Also, most of the studies were done

in patients using DSM-III criteria for schizophrenia.

Many of those patients may today be classified as

schizoaffective disorder or mood disorder with

psychosis in DSM-III-R or DSM-IV. Randomized

controlled studies have shown that clonazepam plus

haloperidol was superior to haloperidol alone in

reducing excitement, rapidly improving BPRS (brief

psychiatry rating scale) scores and reducing extra-

pyramidal symptoms in schizophrenia [33].

Antidepressants

A review of the effectiveness of SSRIs showed that at

least some SSRIs such as fluoxetine and fluvoxamine

can ameliorate negative symptoms in schizophrenic

patients who are treated with typical antipsychotics

[34] but this issue is still controversial and needs

more study. The data are summarized in Table III.

Tricyclic antidepressants have also been studied as

adjunctive agents. In several studies of TCA aug-

mentation of typical antipsychotics, imipramine,

desipramine and trazodone showed positive effects

after 6 months to 1 year in separate studies. The

results with amitryptiline were equivocal after 4

weeks to 4 months in two studies. Maprotiline,

viloxazine, nortryptiline and bupropion showed no

positive effects after 4 weeks to 24 months in

separate studies [35�43].

Miscellaneous agents

Similarly trials with other agents have shown mixed

results regarding their efficacy. In a double blind

crossover study, 13 patients diagnosed with schizo-

phrenia, receiving olanzapine or risperidone, were

randomized to donepezil or placebo. Scores on

Hamilton Depression Scale (HAM-D), PANSS

Negative, and WAIS-R picture completion (Wechs-

ler intelligence scale) improved significantly, with

donepezil compared to placebo [44]. Donepezil

augmentation with atypical antipsychotics has shown

to provide ‘‘functional normalization’’ with an in-

crease in left frontal lobe in a cingulate activity in a

BOLD fMRI (blood oxygen level dependent func-

tional MRI) study when compared to placebo and

baseline scans [45]. Augmentation with polyunsatu-

rated fatty acids (PFAs) with antipsychotics has also

been studied in schizophrenia. Two double-blind

placebo-controlled pilot studies were done to look at

the efficacy of eicosapentanoic acid (EPA) in the

treatment of schizophrenia. EPA was shown to

improve the PANSS scores in both studies compared

to placebo [46]. In another double-blind placebo-

controlled trial celecoxib was found to improve

PANSS scores significantly when given adjunctively

with risperidone [47]. Glycine has also been shown

to improve the negative symptoms when used as an

adjunct to conventional and atypical antipsyhotics

especially with olanzapine and risperidone [48].

Table II. Antipsychotics augmented with carbamazapine.

Author Antipsychotic Dose Result

Neppe, 1983 Conventionals 200 mg TID* �/

Carpenter, 1991 Haloperidol 800�1200 g/day* Relapse prevention

Kidron, 1985 Haloperidol 11.5 ng/mL* Unchanged

Meszaros, 1991 Conventionals � Negative Sx improved

Kunovac, 1991 Conventionals � Negative Sx improved

Okuma, 1989 Conventionals 5869/178 mg/day* No change in total BPRS

*Serum level.

Table III. Augmentation therapies in schizophrenia: SSRIs (�//�/ indicates mixed efficacy).

Author SSRI Antipsychotics N Week Result

Buchanan, 1996 Fluoxetine Clozapine 33 8 �//�/

Goff, 1995 Fluoxetine Fluphenazine/haloperidol 41 6 Negative Sx improved

Lee, 1998 Sertraline Haloperidol 36 8 �//�/

Silver, 1992 Fluvoxamine Conventionals 30 7 Negative Sx improved

Takashi, 2002 Fluvoxamine Risperidone 30 12 �//�/

Salokangas, 1996 Citalopram Conventionals 90 12 �//�/
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Goff et al. [48,49] studied the effects of d-cycloser-

ine as an adjunct to conventional antipsychotics and

clozapine. d-Cycloserine was found to improve the

negative symptoms in patients on conventional

antipsychotics but not clozapine.

Summary and conclusions

Approximately 30% of patients with schizophrenia

show an inadequate response to an optimal trial of a

single antipsychotic agent. In such patients, aug-

mentation with other psychotropic medications can

be justified in practical clinical settings. Among the

several augmentation strategies adopted in clinical

practice, the most evidence has been shown for

lithium, anticonvulsants, SSRIs and benzodiaze-

pines. No single adjunctive treatment is likely to

benefit all patients. Choice of a specific adjunctive

agent should be guided by symptoms profile and

medication history of an individual patient. Clin-

icians should understand the class of medication that

is being added and the purpose for augmentation

(enhanced efficacy, minimizing side effects or treat-

ing comorbidity). Given the current climate of cost

containment and managed care in the United States,

clearly more data are needed from controlled studies

to guide effective, safe and rational drug combina-

tions in the treatment of schizophrenia.

Although polypharmacy is of common use in real-

world clinical settings, existing long-term atypical

antipsychotic monotherapy at therapeutic doses

remains best supported by current evidence.

Although some trends of therapeutic benefit due to

augmenting strategies can be seen, the lack of

controlled studies and the existence of controversial

results make it difficult to conclusively recommend

rational use of polypharmacy. Last but not least,

studies should examine whether there is any differ-

ence in response to monotherapy versus polyphar-

macy depending upon the patient’s gender and

ethnic background.

Key points

. Polypharmacy to treat schizophrenia is com-

mon in clinical practice.

. Choices of drug combinations should be

evidence�based.

. Clinicians should consider the risk-benefit ratio

of polypharmacy for the treatment of schizo-

phrenia.
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