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Abstract: Clinical experience with aripiprazole has confirmed the effectiveness and the safety 

of this novel antipsychotic drug in patients with schizophrenia as well as for the treatment of 

mania in type I bipolar disorder. However the generalization of the results from clinical trials 

requires further effort in order to address some issues and to overcome incorrect and partial 

interpretation of the clinical evidence. This article provides some straightforward guidance 

that may help clinical psychiatrists to translate the mechanism of action of aripiprazole into 

clinical setting, thus improving the appropriate use of the drug through rational application of 

its pharmacological profile. Examples of paradigmatic clinical situations are presented and 

discussed, suggesting possible intervention strategies, which may contribute to achieving the 

most appropriate use of the pharmacological properties of aripiprazole in real life settings.
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Introduction
Aripiprazole, defined as a third-generation antipsychotic drug (APD) due to its unique 

pharmacological profile, represents an innovative therapeutic tool for major psychiatric 

disorders. Its modulatory properties on different neurotransmitter systems (see section: 

Overview of the pharmacological profile) highlight a drug with a broad pharmacologi-

cal profile and clinical effectiveness in the acute and long-term treatment of different 

psychopathological conditions, as demonstrated in clinical trials.

Aripiprazole was shown to be effective and well tolerated in short- (4–8 weeks) and 

intermediate- to long-term (26 and 52 weeks) clinical trials for the treatment of schizo-

phrenia and schizoaffective disorder. The data on aripiprazole efficacy and tolerability 

in schizophrenia have been recently reviewed,1 and support the overall effectiveness 

of this antipsychotic for the short- and long-term treatment of schizophrenia.

Second-generation antipsychotics have been shown to be equally, or more, effec-

tive than classic antimanic agents, such as lithium and valproate, in the treatment of 

mania associated with bipolar disorder.2,3

Aripiprazole was also shown to be effective and well tolerated in the manic and 

maintenance phases of bipolar disorder, in monotherapy as well as in combination 

with mood stabilizers, such as lithium or valproate.4,5

Guidelines for the treatment of mania, edited in 2009 by the World Federation of 

Societies of Biological Psychiatry and the update of Canadian Network for Mood and 

Anxiety Treatment guidelines for the management of bipolar disorder, edited in 2013 

by Canadian Network for Mood and Anxiety Treatment and International Society for 

Bipolar Disorder, include aripiprazole among those treatments with the highest level 

of evidence with regard to efficacy and tolerability profiles.2,3
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While a recent meta-analysis did not give aripiprazole a 

high ranking for efficacy and tolerability in the treatment of 

acute mania,6 it must be borne in mind that, clinical efficacy 

of a given drug should not only be viewed as the result of 

short-term treatment (3 weeks) but primarily with respect 

to the long-term, which represents the final goal for patient 

treatment and for functional recovery.7

Complete data regarding aripiprazole efficacy and 

tolerability for short- and long-term treatment of bipolar 

disorder8–14 are summarized in Table 1 and they have also 

been reviewed elsewhere.4,5

In both clinical conditions (schizophrenia and bipolar 

disorder) the treatment of psychomotor agitation represents 

one of the most challenging tasks. It is currently agreed that 

best outcomes and compliance to treatment are obtained 

when the remission of agitation symptoms is induced without 

sedation. With aripiprazole, compliance increased both in the 

acute phase and during follow-up. Remission of agitation 

2 hours after administration was achieved with intramuscular 

aripiprazole 9.75 mg, with no sedative effects on patients; 

on the contrary, sedation was present after treatment with 

intramuscular lorazepam 2 mg.15

All these evidences suggest aripiprazole represents 

one of the most effective therapeutic options in both the 

short- and long-term treatment of schizophrenia and bipolar 

disorder.

Critical issues in the use of 
aripiprazole in real life settings
Five years of clinical experience with aripiprazole have 

confirmed the effectiveness and safety of aripiprazole in 

patients with both schizophrenia and type I bipolar disorder, 

although physicians sometimes feel that not all clinical trial 

results could be generalized into real life settings. In par-

ticular, the evidence retrieved from clinical trials may not 

be immediately reflected in clinical practice: in most cases, 

the psychiatrist may perceive the results of clinical trials as 

coming from an “ideal world”, quite remote from “real life”. 

This aspect may be particularly relevant for aripiprazole, 

whose novel mechanism of action requires a better knowl-

edge of the molecule for different medical settings in order 

to achieve the most appropriate use in real life settings. On 

this basis, we will specifically refer to some criticisms that 

have emerged since its marketing:

a) aripiprazole is usually considered more effective on 

negative symptoms of schizophrenia than on positive 

symptoms, the latter being particularly prominent in 

patients with concomitant acute psychosis;

b) aripiprazole is not often considered a first choice treat-

ment for psychomotor agitation, even in the intramuscular 

formulation;

c) the correct dosage for acute conditions, both in schizo-

phrenia and mania, is sometimes an issue;

d) psychiatrists often feel uncomfortable facing the need to 

switch from other APDs to aripiprazole;

e) the use of aripiprazole as add-on therapy in partial 

responsers.

In light of this scenario, the aim of this article is to pro-

vide some useful practical hints, based on our long-standing 

clinical experience, which may help clinicians to generalize 

data from clinical trials. The unique pharmacological proper-

ties of aripiprazole are reviewed, with particular emphasis 

on how they may relate to the clinical activity of the drug. 

Furthermore, in order to “translate” these properties into 

real clinical settings, we present five frequently observed 

clinical situations that address some of the specific scenarios 

discussed earlier, and provide guidance on appropriate clini-

cal intervention through an increased understanding of the 

pharmacological rationale of aripiprazole.

Aripiprazole: overview of the 
pharmacological profile
Neurotransmitter receptors represent the primary synaptic 

target of APDs. The importance of receptor mechanisms is at 

least threefold: first, it is thought that, by binding to specific 

receptors, APDs can normalize altered activity of selected 

neurotransmitters, which contribute to the functional abnor-

malities that are present in schizophrenic and bipolar patients. 

Second, receptor interaction initiates a series of intracellular 

events that will eventually lead to changes in gene expression 

and to more profound structural modifications that are critical 

for long-term improvement and patient stabilization. Last, 

receptor profiles are often responsible for the occurrence of 

unwanted side effects that may hinder patient compliance 

and treatment adherence.

When examining the receptor profile of aripiprazole, 

one should consider similarities and differences not only 

with respect to first-generation APDs (FGAs) but also with 

respect to second-generation APDs (SGAs). Indeed it has 

become apparent that SGAs display rather heterogeneous 

pharmacodynamic profiles that may lead to different synaptic 

and post-synaptic effects.16,17

A common feature of APD activity is represented by 

their inhibitory effects on dopamine neurotransmission, 

particularly at dopamine D
2
/D

3
 receptors. The interaction 

of APDs with dopamine D
2
/D

3
 receptors is essential for 
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antipsychotic activity,18 and may normalize the excessive 

dopaminergic function in subcortical regions. However, this 

effect can be achieved through different mechanisms. Firstly, 

there is a clear distinction between FGAs and SGAs: while 

FGAs are potent antagonists of dopamine D
2
/D

3
 receptors 

and determine prominent receptor blockade, SGAs have a 

lower affinity for dopamine D
2
 receptors which, in some 

cases, can be due to the more rapid dissociation rate from 

the receptor.19

It has also been shown, mainly through in vitro experi-

ments, that most APDs may act as inverse agonists, which 

implies that they may reduce the basal constitutive activity 

at D
2
/D

3
 receptors.20

The key feature of aripiprazole is represented by its 

activity as a partial agonist at dopamine D
2
 receptors, which 

differentiates this drug from FGA and SGA.21

The definition of partial agonist implies the ability to 

bind and activate a given receptor, but with partial efficacy 

relative to the full agonist, which means that the activity 

of the partial agonist stands between a normal agonist and 

an antagonist. This suggests that the drug may effectively 

“substitute” the endogenous neurotransmitter at a given 

receptor site, the consequences of this being dependent 

upon the functional state of the neurotransmitter. Indeed, 

in general terms, if there is an over-activation of the neu-

rotransmitter at a given receptor, the partial agonist will 

interact with the receptor and will reduce the functional 

response. However, under conditions of defective transmis-

sion, partial agonists will be able to restore, at least in part, 

the physiological function of the neurotransmitter, taking 

advantage of its ability to activate the given receptor. How 

can this contribute to the clinical activity of aripiprazole 

in schizophrenia? We know that psychotic symptoms are 

primarily associated with enhanced dopamine neurotrans-

mission in mesolimbic areas and excessive activation of 

dopamine D
2
 receptors.22,23

FGAs, being potent antagonists at these receptors, can 

effectively prevent the activation of dopamine D
2
 receptors 

and reduce psychotic symptoms. However, it is known that 

if more than 80% of dopamine D
2
 receptors are blocked by 

APDs, amelioration of psychotic symptoms is associated 

with an increased incidence of motor side effects, as well 

as elevated circulating levels of prolactin. This occurs 

to a high degree with FGAs, but less so with SGAs that, 

through different mechanisms, may determine a less pro-

nounced blockade of dopamine D
2
 receptors. Conversely, 

aripiprazole, by virtue of its high affinity for these recep-

tors, results in high occupancy of dopamine D
2
 receptors, 

with the minimal effective dose of 10 mg yielding .80% 

receptor occupancy, reaching 90%–94% at higher doses 

(30 mg).24

The high occupancy of D
2
 receptors with aripiprazole 

occurs without inducing extrapyramidal symptoms in 

most subjects, due to the fact that its partial agonism pro-

duces a much lower level of functional antagonism of D
2
 

receptor-mediated neurotransmission than is seen with full 

antagonists.20,21,24,25

The term “functional antagonism” means to separate 

the receptor occupancy of a given drug from the functional 

effects produced by drug-receptor interaction. Indeed, for 

classical receptor antagonists (FGAs and SGAs), since 

receptor blockade is equal to receptor occupancy the func-

tional effects will depend upon the extent of occupancy. 

Conversely, in the case of partial agonists, such as aripip-

razole, the extent of receptor blockade is due to occupancy 

minus its intrinsic activity, indicating that the functional 

effect produced by the drug is not proportionate to the occu-

pancy of the receptor. Thus, in the case of aripiprazole, this 

will ultimately contribute to blunt excessive pathological 

activation of dopamine D
2
 receptors, while preserving physi-

ological neurotransmission.

Studies carried out in rodents have provided support for 

the separation between dopamine D
2
 receptor occupancy and 

functional receptor antagonism with APDs. In fact, while 

haloperidol and risperidone induce catalepsy (considered a 

surrogate of motor side effects) at doses producing .80% 

dopamine D
2
 receptor occupancy, aripiprazole, despite higher 

receptor occupancy (.90%), induced no catalepsy. The 

higher receptor occupancy with aripiprazole was necessary 

for attaining behavioral effects in the conditioned avoidance 

response, a surrogate for antipsychotic activity.26

Evidence for the pharmacological profile of aripiprazole 

on dopamine D
2
 receptors is not limited to the lack of motor 

side effects but comes from an analysis of the subjective 

well-being scale of patients treated with aripiprazole. Indeed, 

extensive blockade of dopamine D
2
 receptors is associated 

with dysphoric experiences, which may also involve extra-

striatal brain regions. Indeed, Mizrahi et al have demon-

strated that patients switched from antagonist antipsychotics 

(risperidone, olanzapine) to aripiprazole showed improve-

ment in their subjective well-being, despite the very high 

levels of dopamine D
2
 receptor occupancy (82%–99%), an 

effect that was sustained for 6 months.27

Some of the mechanisms described here are also relevant 

for the activity of aripiprazole in bipolar disorder, particularly 

for the control of manic symptoms.8
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Indeed, although manic episodes are probably associ-

ated with multiple dysfunctions, affecting neurotransmit-

ters as well as intracellular signaling pathways, dopamine 

hyperactivity has long been indicated as a causative factor 

for acute mania.28

Hence, similar to FGAs and SGAs, the antimanic effects 

of aripiprazole are presumably due to its ability to reduce 

the hyperactivity of dopamine D
2
 receptors in key brain 

regions. In summary, the potential of aripiprazole as a partial 

agonist will be to reduce the hyperactivity of the dopamin-

ergic system to the level that is set by its intrinsic activity 

(depending on the concentration of the drug) as well as the 

function of systems downstream from dopamine receptors. 

Furthermore, as a partial agonist, aripiprazole is unlikely to 

produce the up-regulation of dopamine D
2
 receptors, which 

represents a general consequence of prolonged treatment with 

dopamine D
2
 receptor antagonists. Indeed chronic treatment 

with aripiprazole prevents the development of dopamine 

supersensitivity and potentially supersensitivity psychosis, 

suggesting that its stabilizing properties may be helpful for 

patients with treatment-resistant schizophrenia.29

The potential benefits associated with the partial agonism 

of aripiprazole at dopamine D
2
 receptors are not limited 

to the hyperdopaminergic state associated with psychotic 

symptoms, but may also be relevant for the reduced activity 

of the prefrontal cortex, which has important implications 

for cognitive function.30,31

 Although cognitive impairment in schizophrenic subjects 

is not only due to dopaminergic dysfunction but involves 

other neurotransmitters through a complex array of mecha-

nisms, it is believed that reduced dopaminergic activity in the 

prefrontal cortex may contribute to clinical alterations.32

On this basis, an excessive blockade of dopamine D
2
 

receptors, occurring in subjects treated with FGAs, results 

in further impairment and may worsen the clinical outcome. 

Since it is expected that the dopamine system in the prefrontal 

cortex is hypoactive in schizophrenics, the partial agonism 

of aripiprazole may restore, at least in part, such defective 

neurotransmission, thus leading to a stabilization of the 

dopaminergic signal.33

There is also evidence that the unique profile of aripip-

razole is not only due to its activity as a partial agonist at 

dopamine D
2
 receptors, but may be the consequence of its 

functional selectivity at dopamine D
2
 receptors, a concept 

that broadens the impact of aripiprazole on dopaminergic 

transmission.34

Indeed, some of the effects of aripiprazole cannot be 

explained only on the basis of its partial agonism. For 

example, aripiprazole shows different potency in modulating 

intracellular signaling pathways coupled to D
2
 receptors. In 

fact, it is known that stimulation of D
2
-like receptors not only 

leads to inhibition of cAMP accumulation, but modulates 

other pathways, including phospholipases, ion channels 

(major effects are due to the regulation of K+ channels via 

Gbγ 
subunits), and MAPK.35,36

Aripiprazole has low potency for the activation of MAPK, 

compared to its effects on arachidonic acid release or inhibi-

tion of cAMP accumulation.37

This suggests that the ability of aripiprazole to regulate 

dopaminergic function will not only depend on the activity 

of the system (dopaminergic hyperactivity for psychosis 

and dopaminergic hypoactivity for cognitive dysfunction) 

but also on the cellular milieu where dopamine D
2
 receptors 

are expressed.34–37

Similar to SGAs, aripiprazole can also interact with other 

neurotransmitter receptors, some of which may contribute 

to its therapeutic activity. With regard to the serotonergic 

system, aripiprazole has significant affinity (5–30 nM) for 

several serotonin (5-HT) receptors (5-HT
1A

, 5-HT
2A

, 5-HT
2B

, 

and 5-HT
7
).21,38

The activity at 5-HT
2a

 receptors is similar to that reported 

for most SGAs that effectively block these receptors, a mech-

anism that may also modulate the function of dopaminergic 

neurons at cortical and subcortical level.16,39

In particular, blockade of 5-HT
2A

 receptors may increase 

dopamine release at striatal level (thus reducing the incidence 

of motor side effects) and in the prefrontal cortex where, 

as mentioned above, decreased dopaminergic transmission 

contributes to cognitive dysfunction. Moreover, in human 

subjects, aripiprazole exhibits higher occupancy at D
2
 recep-

tors (87%) than at 5-HT
2A

 receptors (52%), suggesting that, 

different to SGAs, its “atypical” profile is not related to a 

high 5-HT
2A

/D
2
 binding profile.39

Aripiprazole is also a partial agonist at 5-HT
1A

 receptors, 

a property shared by other antipsychotics, such as quetiapine, 

clozapine, ziprasidone, asenapine, and lurasidone.40,41

Drugs characterized by “balanced” 5-HT
1A

 receptor ago-

nism and D
2
 antagonism (or partial agonism) may be effective 

in treating a broader range of symptoms of schizophrenia, 

including depressive as well as cognitive symptoms, and be 

better tolerated than existing antipsychotics.16,40,42

However, it must be borne in mind that human studies 

found that aripiprazole displays low in vivo occupancy of 

5-HT
1A

 receptors,24 a result shared by recent rodent studies, 

casting some doubts on the role of this receptor for the clinical 

activity of aripiprazole. Interestingly, preclinical studies have 
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demonstrated that behavioral abnormalities in the phencycli-

dine model of schizophrenia can be restored by aripiprazole 

also through 5-HT
1A

 receptor mechanisms. In particular, 

social isolation deficits as well as impairment of recognition 

memory produced by the glutamate N-methyl-d-aspartate 

receptor antagonist, phencyclidine, can be ameliorated by 

aripiprazole; an effect that is prevented by 5-HT
1A

 receptor 

antagonists.43,44

Aripiprazole displays negligible affinity for muscarinic 

receptors21 that, combined with its partial agonist activity for 

D
2
 and 5-HT

1A
 receptors, could explain the reported improve-

ments in neurocognitive functions of schizophrenic patients 

treated with aripiprazole.45

In summary, similar to other SGAs, aripiprazole has good 

affinity for several monoamine receptors that, in combination 

with the activity at dopamine D
2
 receptors, may provide an 

add-on value for its therapeutic efficacy in schizophrenia as 

well as in bipolar disorder.

Receptor profiles are also important for the incidence 

of side effects associated with antipsychotic therapy. While 

a general improvement of motor side effects and hyper-

prolactinemia has been observed with aripiprazole (partial 

agonist) as well as with other SGAs (due to their different 

impact on dopamine D
2
 receptors),46,47 attention has been 

devoted to other important side effects, such as weight gain, 

dyslipidemia, diabetes, and cardiometabolic risk.48,49

Although these effects are probably the result of complex 

mechanisms, there might be a predisposition of schizophrenic 

and bipolar patients to develop such disorders, which can be 

exacerbated by antipsychotic therapy.50

The greatest single correlate for weight gain associated 

with antipsychotic therapy is considered to be the antagonism 

at H
1
-histamine receptors,51,52 probably in conjunction with 

the antagonism for serotonin 5-HT
2c

 receptors. The moder-

ate affinity of aripiprazole for H
1
-histamine receptors may 

therefore explain its minimal propensity to induce weight 

gain.51

Sedation is also due, although not exclusively, to the 

antagonism of H
1
 receptors. While sedation may be required, 

and is necessary during acute psychotic or manic episodes, 

it represents a negative factor for long-term treatment and 

for the functional recovery of schizophrenic and bipolar 

patients. The initial advantage associated with the use of 

APDs characterized by high affinity at histamine H
1
 recep-

tors may then become a drawback when sedative effects are 

no longer required. Aripiprazole has low sedative properties 

due to its modest antagonism at H
1
 receptors. For this reason, 

during an initial phase of treatment it might be useful in 

association with a benzodiazepine, which can be withdrawn 

when the acute episode is over (see section: Managing a 

partial response).

As it will be discussed in detail later on, knowledge of 

aripiprazole receptor profiles is important not only for a better 

understanding of its clinical activity, but also for the appropriate 

management of switch procedures from other antipsychotics 

that may or may not share similar pharmacodynamic profiles.

If receptor mechanisms represent primary synaptic 

events, the overall impact on synaptic function relies also 

on secondary mechanisms due to the modulation of neu-

rotransmitter release. In this regard, and similar to what 

has been reported for other SGAs, aripiprazole can increase 

cortical dopamine efflux, an effect that may persist after 

long-term administration.16,53 Regardless of the mechanisms 

that sustain such effect, it may be inferred that the ability 

to increase the synaptic levels of dopamine, or of other 

neurotransmitters, in key brain regions represents an add-on 

value for antipsychotic activity and may also contribute to 

secondary changes set in motion following repeated admin-

istration of APDs.

While synaptic mechanisms are responsible for rapid 

drug effects leading to the control of acute symptomatology, 

patient stabilization and functional improvement are probably 

related to different mechanisms that are set in motion after 

long-term treatment. With this respect, neuroadaptive events 

that are thought to improve neuronal plasticity and resiliency, 

represent an important component of long-term drug expo-

sure that will eventually improve the ability to respond and 

adapt to environmental conditions, such as stress, that may 

trigger or precipitate psychiatric disorders.16,54–56

Different studies have demonstrated the ability of SGAs 

to increase the expression of neurotrophic factors and to 

enhance neurogenesis, whereas FGAs have a negative 

impact on these mechanisms or, at most, are devoid of any 

activity.16,17

A number of preclinical studies have been carried out on 

the investigation of long-term changes produced by aripip-

razole administration on gene expression and neuroplastic 

proteins. Using microarray-based gene expression profiling 

technology, it has been shown that prolonged (4 weeks) 

treatment with aripiprazole (10 mg/kg) can induce, within 

the frontal cortex, differential expression of genes involved 

in transcriptional regulation and chromatin remodeling, and 

of genes implicated in the pathogenesis of psychosis.57

Aripiprazole, but not haloperidol, can increase the activity 

of the BDNF promoter, the levels of the neurotrophin protein 

as well as related signaling mechanisms.58
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In line with these results, Park et al have shown that 

chronic administration of aripiprazole increases the hip-

pocampal expression of BDNF in normal animals and, 

more importantly, counteracts the reduction of BDNF levels 

produced by chronic stress exposure.59

Moreover, the protective and neurotrophic effects of 

aripiprazole are shared by olanzapine but not by the classical 

antipsychotic haloperidol.59–61

We have recently demonstrated that chronic aripiprazole 

treatment may facilitate BDNF transcription under acute 

challenging conditions, an effect that is particularly evident 

in the prefrontal cortex.62

This effect may represent an important mechanism that 

will promote resilience under adverse stressful conditions, 

an ability that is defective in patients with mental illness. 

Interestingly Yoshimura et al have shown that subchronic 

treatment of first-episode schizophrenia patients with arip-

iprazole increases plasma BDNF levels.63

All in all, these results suggest the potential impact of 

aripiprazole on “neurotrophic” mechanisms that may be 

critical for the functional recovery of patients, a property that 

may be shared by other SGAs.16,17,60,64

Pharmacological mechanisms in 
specific clinical situations
Managing acute psychosis: why does 
aripiprazole 30 mg/day monotherapy 
seem to be more effective than 15 mg/
day in the acute setting?
European prescribing information for aripiprazole reports a 

starting dose of 10 or 15 mg/day and a maintenance dose of 

15 mg/day, with a maximum dose of 30 mg/day. Evidence 

reported from clinical practice suggests the preferential use 

of aripiprazole at the highest dose (30 mg once daily) in this 

pathological condition. Indeed aripiprazole monotherapy at 

a dose of 30 mg/day, administered in the morning, is com-

monly used in practice for patients with an acute episode 

mainly with positive symptoms (hallucinations, delusions) 

due to discontinuation of previous treatment. Based on our 

clinical experience, remission of symptoms can be obtained 

earlier and more efficiently with daily aripiprazole 30 mg 

than with 15 mg in patients with the features highlighted in 

the above example.

Since psychotic emergency and agitation are character-

ized by excessive function of the dopaminergic system, there 

may be some concern among doctors with respect to the 

intrinsic activity aripiprazole in a situation characterized by 

overt dopamine hyperactivity. However a careful examina-

tion of the pharmacological features of aripiprazole may 

provide an explanation for the effectiveness of high vs low 

doses of aripiprazole in controlling psychotic symptoms and 

agitation in an emergency.

There are at least two important issues that must be con-

sidered. First, the intrinsic activity of aripiprazole allows the 

maintenance of “physiological” activity of the dopaminergic 

system, without blunting dopamine transmission. Second, 

a high dose of the drug is more effective in overcoming 

dopamine hyperactivity with respect to lower doses. This is 

illustrated in Figure 1, which simulates an example of this 

situation depicting a dose-response curve of a full receptor 

agonist (dopamine) in the presence of increasing concentra-

tions (doses) of the partial receptor agonist aripiprazole. 

Under physiological conditions, dopamine may produce a 

range of effects that depend upon the brain region involved, 

as well as on the functional activity of the system (gray 

shaded area). We can hypothesize that in an “emergency” 

situation the concentration of dopamine raises in the syn-

aptic cleft thus producing a maximal “supra-physiological” 

response (as indicated by the dotted line). The presence of 

a partial agonist, as shown in Figure 1, will shift this dose-

response curve to the right and such a “shift” depends upon 

the concentration of the partial agonist (aripiprazole). If we 

consider the acute “emergency” situation (dotted line) we can 

calculate the percentage of maximal effect for each curve that, 

in our case, represents the response to dopamine. As one can 

see, in the absence of aripiprazole, dopamine may produce a 

Figure 1 A theoretical example of a dose-response curve for a full receptor agonist 
(dopamine) in the presence of increasing concentrations (doses) of a partial receptor 
agonist (PA), such as aripiprazole.
Notes: increasing the concentration of the agonist (red line) beyond a physiological 
range (gray insert) will lead to excessive-maximal activation of a given system. Such 
effect will be reduced by increasing concentrations (doses) of a partial agonist for 
the receptor responsible of such effect. The circled values indicated on the y-axis 
represent the theoretical percentage of maximal effect, as a function of increasing 
concentration of partial agonist, demonstrating that higher doses may be required in 
order to overcome agonist-induced activation of a given system.
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maximal activation of D
2
 receptors (estimated around 95%), 

which is only marginally reduced (to 89%) with a low aripip-

razole concentration. Only in the presence of higher concen-

trations of the partial agonist (aripiprazole) does the response 

to the endogenous agonist (dopamine) become significantly 

reduced (,50%). However, the dampening properties of 

aripiprazole on dopamine hyperactivity will never lead to 

a complete “blockade” of the system, which is illustrated 

by the fact that at each concentration of partial agonist the 

percentage response will never go below the threshold (30%) 

that is determined by its intrinsic activity.

When translated to the clinical setting, this example 

provides some clue as to why a single aripiprazole dose 

of 30 mg may be more effective than a dose of 15 mg in a 

psychotic emergency. As described above, doubling the dose 

(from 15 to 30 mg) could lead to a significant shift from a 

condition of excessive dopamine activity to a condition of 

“physiological” dopamine transmission. For the same rea-

son, the administration of two 15 mg doses apart from each 

other will not provide the same effect as a single 30 mg dose. 

These considerations are not in contrast with the conclusions 

drawn by Sparshatt et al in a recent review on the correlation 

between aripiprazole dose, plasma concentration, receptor 

occupancy, and response.65

Indeed, the authors show that a strong correlation 

exists between aripiprazole dose and plasma levels. They 

state that dopamine receptor occupancy appears to reach a 

plateau at doses above 10 mg and suggest that, from dose-

response studies, the optimal dose of aripiprazole may be 

10 mg/day. However, this refers to prolonged treatment 

with the drug, whereas the point we make here relates to 

the use of aripiprazole in an acute setting in association with 

symptom exacerbation, a condition that may be sustained 

by an overt activation of the dopaminergic system. Hence, 

as illustrated above, a higher dose of aripiprazole will be 

necessary to compete with dopamine and blunt receptor 

activation. For stable patients on oral aripiprazole who 

would prefer, or are likely to benefit from, a long-acting 

formulation, long-acting injectable (LAI) aripiprazole may 

be of particular interest – a new treatment option for adult 

patients with schizophrenia.

It has been shown that LAI antipsychotics might reduce 

both unintentional and intentional non-adherence. LAI arip-

iprazole (Abilify Maintena) was approved for the treatment 

of schizophrenia by the US Food and Drug Administration 

on February 28, 2013 and the efficacy as a maintenance treat-

ment for schizophrenia has been demonstrated. Aripiprazole 

LAI is more effective than placebo, and non-inferior to oral 

aripiprazole, in delaying relapse and in reducing relapse rates 

in schizophrenia.66,67

Managing a manic episode in bipolar 
disorder: what precautions need to be 
observed when valproate or other mood 
stabilizers are added to aripiprazole for 
the treatment of bipolar disorder?
Manic episodes are one of the most frequent clinical issues 

in hospitals and in first aid. The use of mood stabilizers and 

APDs with stabilizing properties is currently recommended 

for the treatment of patients with bipolar disorder with 

prevalent manic symptoms. Guidelines for the treatment of 

mania recommend monotherapy although mood stabilizers 

are frequently combined with second-generation antipsychot-

ics for the treatment of mania, particularly when psychotic 

symptoms occur with the manic presentation. Combination 

of mood stabilizers with second-generation antipsychotics 

improves the effect of “flight of ideas” and restlessness. 

Aripiprazole is effective and safe in these situations, both as 

monotherapy and it is often combined with a mood stabilizer, 

particularly with valproate or lithium, due to the absence of 

interactions and adverse events.2,3

The improved efficacy of antipsychotics and mood stabiliz-

ers, compared with monotherapy using mood stabilizers alone, 

has been firmly established for bipolar mania. This type of combi-

nation may take advantage of the different mechanisms of action 

that characterize APDs with respect to mood stabilizers. Indeed, 

as mentioned above, the antimanic action of antipsychotic agents 

is primarily due to their interaction with dopamine D
2
 receptors, 

whereas mood stabilizers act through different mechanisms, 

including the modulation of ion channels as well as the regula-

tion of intracellular signaling pathways.68,69

Furthermore, the combination of an antipsychotic agent 

(mostly second-generation drugs) and mood stabilizers could 

also lead to synergistic effects on the modulation of neuro-

adaptive mechanisms that are thought to improve neuronal 

plasticity, and may be particularly relevant for long-term 

patient stabilization.70,71

These concepts also hold true for aripiprazole. Moreover, 

no adjustment in the dose of aripiprazole is required when 

it is combined with lithium or valproate, since no clinically 

significant effects on the steady-state pharmacokinetics of 

aripiprazole have been reported.72

Since aripiprazole is primarily metabolized by CYP-2D6 

and CYP-3A4, combination therapy with carbamazepine, 

a CYP-3A4 inducer, leads to a significant decrease in 
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aripiprazole mean peak plasma concentrations and the area 

under the plasma concentration-time curve of aripiprazole 

(by 66% and 71%, respectively). On this basis, the com-

bination of carbamazepine and aripiprazole will require a 

significant adjustment of aripiprazole dosage, approximately 

double.73 Aripiprazole is also a potential treatment candidate 

for different types of dependence in individuals diagnosed 

with comorbid psychoses, such as schizophrenia or bipolar 

disorder.74

It is known that dopaminergic mechanisms are involved in 

motivation, reward, and reinforcement of substance abuse.

Acting on the dopaminergic/serotonergic systems, the 

efficacy of aripiprazole in decreasing alcohol consumption, 

craving, and psychiatric symptom intensity has been shown. 

Moreover there is good evidence for the treatment of sub-

stance abuse such as cocaine, amphetamine, and tobacco 

use disorders and as an agent for the prevention of relapse 

in abstinent cocaine users.75

Voronin et al76 suggested that aripiprazole improves 

impulse control by enhancing the function of frontal cortex 

in patients with alcohol dependence and suggest that dop-

amine release induced by aripiprazole might be associated 

with increased activation of anterior cingulate which may 

control cravings for alcohol and substances. In fact it has 

been shown that patients treated with aripiprazole remained 

abstinent from any amount of alcohol for a longer time with 

respect to those treated with naltrexone.77

Managing a partial response: is there 
a rationale for combining different 
antipsychotics in a patient who achieves 
only a partial response to a single drug?
Schizophrenia with prevalent negative symptoms is often 

resistant to treatment and may require the combination of 

different antipsychotics. Partial response is one of the most 

critical problems in clinical practice since it causes dissatis-

faction for both the patient and physician.13

Although clozapine remains the choice of treatment for 

schizophrenic patients resistant to conventional treatments, 

one-third to two-thirds of these patients fail or partially 

respond to clozapine.78

Furthermore, clozapine is associated with different 

adverse effects, including significant weight gain and meta-

bolic disturbances.79

One key question arising from the issue of partial 

response relates to the choice of combination strategies that 

may be more effective. However, although combination 

therapy with different APDs is rather common in clinical 

practice, it is difficult, based on pharmacodynamic profiles, 

to provide a scientific rationale for such combinations. The 

major reason for this is that APDs are often characterized 

by complex and heterogeneous receptor profiles since, as 

described above, they interact with several neurotransmitter 

receptors at clinically relevant doses.38

On this basis, it is somewhat empirical to decide which 

combination might provide a real benefit at clinical level. 

Despite the fact that we suggest the contribution of several 

neurotransmitter receptors in the action of SGAs, there are 

probably only two undoubtedly efficacy-related mechanisms: 

the reduced blockade of dopamine D
2
 receptors (either due 

to reduced affinity as an antagonist, for most SGAs, or due 

to partial agonism, as for aripiprazole) and the higher affinity 

as 5-HT
2a

 receptor antagonists. Most, if not all, SGAs share 

these properties, suggesting that it will be difficult to expect 

further benefit from their combination. There is, however, 

evidence that when aripiprazole is added to patients on halo-

peridol who are experiencing marked elevations in prolactin 

levels, there is a significant decrease over time in prolactin 

levels, with respect to patients receiving placebo in addition 

to haloperidol.80

Furthermore, the switch from risperidone or olanzapine 

to aripiprazole 30 mg/day produced a significant decrease 

in prolactin levels at week 1 and throughout the 8-week 

study period.81

This effect is probably due to the intrinsic activity of 

aripiprazole on dopamine D
2
 receptors. Interestingly, there 

was no observed clinical deterioration or worsening of 

symptoms with adjunctive aripiprazole treatment, suggesting 

that rebound mechanisms due to excessive stimulation of D
2
 

receptors under this scenario should be limited.

However, since SGAs can also bind to neurotransmitter 

receptors that are responsible for, or may contribute to, the 

occurrence of side effects, one might expect that the combina-

tion of two or more APDs may worsen tolerability due to an 

increased incidence of side effects. Moreover, sub-threshold 

blockade of a given receptor subtype by two different drugs 

might become “at risk” if those drugs are used in combina-

tion. The combination clozapine-aripiprazole deserves a 

separate mention. There is evidence that aripiprazole in com-

bination with clozapine improves therapy-resistant positive 

and negative symptoms as well as clozapine side effects.82

In a recent randomized, double-blind, placebo-controlled 

trial carried out in schizophrenia patients treated with clo-

zapine, aripiprazole combined with clozapine resulted in 

significant improvements in terms of body weight and lipid 

parameters.83
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While on the basis of their complex receptor profiles it is 

difficult to provide a strong rationale for such a combination, 

there may be beneficial effects for two major reasons. On one 

hand, combining aripiprazole with clozapine will result in 

a wider coverage of receptor systems compared with either 

drug alone, with the possibility that these mechanisms may 

synergize at the intracellular level leading to novel changes 

particularly relevant for treatment-resistant patients. On the 

other hand, the dose of clozapine may be reduced if the drug 

is combined with aripiprazole. This may eventually lead to 

a significant improvement in the side effect profile of clo-

zapine (as some adverse events are dose-dependent) and, 

consequently, patient compliance may increase.

As previously mentioned, the association of aripiprazole 

with benzodiazepine is well established and takes advantage 

of the sedative properties of GABA modulation that may be 

used “on demand” in the presence of psychotic and manic 

episodes.

Aripiprazole can also be combined with antidepressant 

drugs acting on serotonin or noradrenaline transporters 

(selective serotonin reuptake inhibitors, serotonin and norepi-

nephrine reuptake inhibitors). In this case, although detailed 

studies are still lacking, the potential advantage of such com-

binations may be due to the synergic effects of the two drugs 

(aripiprazole and selective serotonin reuptake inhibitors, for 

example) that, acting on different molecular targets, may 

produce more significant changes on brain function.84

This type of association, as demonstrated for the com-

bination fluoxetine-olanzapine,85 may be useful in bipolar 

disorders as well as in treatment-resistant depression.

Managing the switch to aripiprazole: 
which pharmacological profiles have to 
be considered for a safety approach?
Tolerability and lack of efficacy represent the two main rea-

sons for changing a pharmacological therapy. Switching to a 

different antipsychotic is a complex task for the psychiatrist. 

An evaluation of the risk–benefit ratio is important for a 

successful outcome.

While different strategies can be used during the switch, 

they should take into consideration several factors, which are 

primarily related to the pharmacological profile of the ongo-

ing treatment as well as that of the new drug. While a detailed 

description of switching strategies is beyond the scope of 

the present article,86 we want to highlight some pharmaco-

dynamic mechanisms that may be critical for choosing the 

proper switch strategy. When considering switching during 

antipsychotic therapy, the primary issue that has to be taken 

into account usually relates to the fact that there is a change 

from a drug with potent antagonism at a specific receptor to 

a drug with reduced impact on that receptor. Since chronic 

antagonism at a given receptor leads to an up-regulation of 

the receptor itself, the risk associated with pharmacological 

switch is a rebound effect due to excessive stimulation of the 

receptor by the endogenous neurotransmitter.

Probably the major concern with APDs is represented 

by supersensitivity psychosis. In fact, chronic APD treat-

ment, especially with FGAs, may lead to an up-regulation of 

dopamine D
2
 receptors that, if no longer blocked by the drug, 

will be available for the endogenous agonist, dopamine. The 

consequence of this is an “over-responsiveness” of the system 

that may lead to the occurrence of psychosis. The potential 

for psychosis rebound may be higher when switching to drugs 

with lower dopamine D
2
 affinity (quetiapine, clozapine) or 

drugs, such as aripiprazole, that are partial agonists at D
2
 

receptors. Under these conditions, it is necessary to perform 

a slow cross-tapering between the two drugs, or to reach the 

plateau dose for the incoming drug (aripiprazole) before 

starting to taper off the first drug.87

One potential advantage in switching to aripiprazole 

from APDs with D
2
 dopamine receptor antagonism, is the 

reduction of side effects, such as extrapyramidal symptoms 

and hyperprolactinemia, that are associated with excessive 

blockade of dopamine receptors. Indeed, as previously 

mentioned, adjunctive treatment with aripiprazole reduces 

hyperprolactinemia associated with haloperidol, possibly 

due to the fact that aripiprazole may bind to dopamine 

D
2
 receptors more robustly than haloperidol and, taking 

advantage of its intrinsic activity, can normalize prolactin 

levels.78

Another potential concern in switching to aripiprazole from 

different APDs is represented by the rebound mechanisms that 

are associated with receptors that represent clinically relevant 

targets of different APDs, including histamine H
1
 or muscar-

inic acetylcholine receptors, toward which aripiprazole shows 

very low affinity. For example, as mentioned above, different 

APDs are potent antagonists at histamine H
1
 receptors that 

have been associated with weight gain and sedation. Two 

different consequences can be anticipated when switching to 

aripiprazole from these antipsychotics. With regard to weight 

gain and metabolic effects, it is expected that side effects 

would improve after the switch. This has been demonstrated 

in a 4-month study with patients switched to aripiprazole from 

olanzapine, with a significant decrease in weight and lipids 

in overweight patients.88

Recent data have confirmed that switching to aripiprazole 

can significantly improve the metabolic profile of patients 

under treatment with other APDs.11,89
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If amelioration of APD-associated weight gain and 

metabolic profile is observed when switching to aripipra-

zole, insomnia and agitation can be observed due to similar 

rebound mechanisms as previously mentioned. In this case, 

the occurrence of these effects may be reduced, or avoided, 

using slow cross-titration and/or through the addition of anti-

histaminergic drugs, or benzodiazepine, if needed.90

Conclusion
In summary, based on the clinical experience accumulated 

in recent years, aripiprazole can be considered as an inno-

vative APD, with a unique mechanism of action, which 

translates into an excellent efficacy and tolerability profile. 

Aripiprazole can be considered a first choice drug both for 

the treatment of schizophrenia and for the therapy of several 

phases of bipolar disorder. The intramuscular formulation 

provides a very efficient tool for rapid control of agitation. 

Furthermore an extended-release suspension that is an 

intramuscular depot formulation of aripiprazole has been 

recently added to the existing formulations. It is licensed 

for maintenance treatment of schizophrenia in adults whose 

condition has been stabilized with oral aripiprazole. Treat-

ment with aripiprazole prolonged-release injection was 

associated with statistically significantly lower impending 

relapse rates compared with placebo (10% compared with 

39.6%).91,92

Depot or LAI antipsychotics may be used to mitigate 

non- adherence, possibly reducing the risk of relapse, which 

represents a key issue for long-term functional improvement. 

Aripiprazole prolonged-release injection may therefore rep-

resent an important treatment option for patients who may 

show limited adherence to treatment.
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