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Atypical antipsychotics

Understanding the essentials

Learning objectives
You will learn:

• Understand the benefits and harmful side-effects of this important group of antipsychotics

• Select the patients who would benefit the most from these medications

• Interpret individual reactions to these medications based on an understanding of their 
mechanism of action

• Manage patients on these treatments in the primary care situation.

Introduction
Patients with bipolar disorder, depression and anxiety disorders are frequently seen 
and treated in the primary care setting. While initiation and modification of therapy 
for patients with serious mental illness occur mainly at specialist level, primary care 
practitioners play a very significant role in monitoring these patients, not only their 
psychiatric well-being but also their physical health and how that is affected by the 
medications prescribed to control their mental state.

Understanding the essential benefits and harm of atypical antipsychotics will help 
the primary care practitioner to provide appropriate supportive and interventional 
care to these patients.

In the South African situation, primary care practitioners may experience barriers to 
accessing local specialist care. The need to expand one’s own skills at a primary care 
level then becomes a reality of daily clinical practice. “Developing a relationship 
with specialist care, even using telemedicine consultations with these colleagues, can 
improve the confidence of the primary care clinician and the outcome of patients 
with mental disorders treated within primary care,” Professor Oosthuizen noted.

This review provides an evidence-based update on the use of atypical antipsychotics 
in major depressive disorders associated with schizophrenia and bipolar disorder.
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What is an atypical antipsychotic?
Antipsychotics were first developed in the 
1950s and chlorpromazine was the first ‘neu-
roleptic’ in clinical use. Core antipsychotic 
benefits are achieved by dopamine 2 (D2) 
receptor blockade. Today chlorpromazine is 
regarded as a low-potency typical antipsy-
chotic. The ‘typical’ label refers to these medi-
cations’ considerable side-effect profile; they 

induce a state of ‘behavioural indifference’ 
and ‘slowness in motor movement’ as features 
of therapeutic use. Also, this first generation 
of antipsychotics leads to cognitive decline, 
sedation, weight gain and sudden cardiac 
death (Table 1).1 Included in this class of typi-
cal antipsychotics are haloperidol, loxapine 
and thioridazine.

Table 1. Typical neurological side-effects of first-generation antipsychotics due to 
dopamine blockade

Mesolimbic Impairment of reward mechanism, apathy, poor motivation, worsening of negative 
symptoms

Mesocortical Worsening of cognitive deficits 

Nigrostriatal Disorders of movement, pseudo-Parkinsonism, tardive dyskinesia

Tubero-infundibular Increase in prolactin levels 

The atypical antipsychotics were developed 
to enhance the positive effects of the earlier 
first-generation antipsychotics and reduce the 
negative side-effects of D2 blockade.

These agents target:

• Reduction/re-balance of D2 transmission 
in the mesolimbic pathway

• Increased D2 transmission in the mesocor-
tical pathway

• Reduction of the negative effects of dry 
mouth, blurred vision, constipation and 
cognitive impairment consequent on co-
induced blockade of the muscarinic cho-
linergic receptor

• Reduced weight gain (from blockade of H1 
receptors)

The pharmacological actions of the three 
most frequently used atypicals are summa-
rised in Table 2.

Table 2. Pharmacological basis of atypical antipsychotics

Risperidone Serotonin/dopamine antagonist

Quetiapine D2 antagonist with rapid disassociation

Aripiprazole Partial agonism at D2 receptor

How does the dopamine system in the brain 
underpin cognition and mood?
The mesocortical dopamine pathway in the 
brain is responsible for cognition, memory, 
attention, emotional behaviour and learn-
ing, while the nigrostriatal pathway relates 
to interpretation of movement and sensory 
stimuli. The mesolimbic pathway is respon-
sible for conveying sensations of pleasure, 

reward-seeking behaviours, addiction, emo-
tion and perception (Figure 1). The serotonin 
pathway (5-HT) modulates the release of 
dopamine, and different atypical antipsychot-
ics have varying pharmacological effects on 
these receptors.
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“The best 
atypical 
antipsychotic 
is an agent 
that does not 
block dopamine 
receptors 
completely but 
balances the 
neurotransmitter 
effects on the 
four functional 
pathways” 
– Professor 
Oosthuizen

Risperidone
A clinical challenge in the use of atypical 
antipsychotics is that optimal dopamine 
functioning and blockade differ in each indi-
vidual and therefore the interpretation of the 
response to medication is really the basis of 
the art of psychopharmacology.

Risperidone has been described as ‘quali-
tatively atypical’; its action derives from 
antagonism of the 5-HT1A pathway and an 
inverse antagonism of 5-HT2A. The net effect 
is a complicated mechanism of re-balancing 
the dopamine output with a lower risk of 
extra-pyramidal side-effects.

Quetiapine
Important to the understanding of quetiapine 
is the fact that consistent receptor blockade 
is neither necessary nor desirable. This differs 
from the more traditional view of pharma-
cological agents where one needs to achieve 
a steady state (e.g. as in therapy with antihy-
pertensives or antiglycaemic agents). With 
antipsychotics, reaching a steady state is not 
required; the trick is to stay long enough at 
a neurotransmitter receptor level to achieve 
the antipsychotic effect but not long enough 
that unwanted extrapyramidal symptoms or 

side-effects develop. 

Quetiapine induces D2 antagonism with 
rapid disassociation from the post-synaptic 
D2 receptor. It can be prescribed only once a 
day, despite its relatively short half-life (6-7 
hours), allowing normal dopamine transmis-
sion with fewer side-effects for most of the 
remainder of the day. Its pharmacological 
mechanism of action, which is achieved by 
its active metabolite norquetiapine (NQTP) is 
illustrated in Figure 2.

Figure 1. The dopamine pathways in the brain1

Serotonin (5-HT) modulates dopamine release, mainly in the nigrostriatal pathway. There is an intricate and complex number of serotonin receptors with different 
actions on the dopamine pathway, including the 5-HT1A and 2A receptors.

Dopamine pathways in the brain

Nigrostriatal pathway
Important for motor control. Blockade of 
striatal dopamine D2 receptors may cause 
extrapyramidal side-effects

Mesocortical pathway
Modulates cognitive function via 
dopaminergic mechanisms in the frontal 
cortex

Tuberoinfundibular pathway
Controls prolactin secretion via inhibition 
of pituary dopamine D2 receptors. 
Blockage by antipsychotic agents may 
induce hyperprolactenaemia

Mesolimbic pathway
Blockade of limbic dopamine D2 receptors 
may attenuate positive symptoms

5-HT2A5-HT1A
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What are the clinical features of quetiapine?
“Quetiapine is the closest therapy to a silver 
bullet in psychiatry,” Professor Oosthuizen 
explains (Table 3). Introduced in late 1997, 
firstly for psychosis and schizophrenia, it sub-
sequently obtained approval as a treatment 
for bipolar disorder and also registration 
for use in combination with either lithium 

or valproate in mania treatment in the early 
2000s. An important clinical feature of que-
tiapine is that it is as effective as an antide-
pressant in treating the depression of bipolar 
disorder without causing any switching to the 
manic state.

Table 3. Special features of quetiapine

• Virtually no pseudo-Parkinsonism at any dose (150-800mg/day)
• Muscle spasms can occur and the dose should then be reduced
• No increase in prolactin
• A very unpleasant feeling of agitation or restlessness can occur (akathisia)
• It is given at high doses for psychosis; at low doses there is no antipsychotic effect, but there is a sleep 

induction action due an antihistamic effect
• Within an hour it induces sleep – a benefit to many of these patients as they experience concomitant 

disturbed sleep.

While quetiapine was initially used twice/
three times daily, it is now mostly used as a 
once-daily medication. The availability of 

a slow-release XR formulation is useful in 
selected patients (Table 4).

Table 4. When to use quetiapine XR

• In patients who experience a drop in blood pressure or reflex tachycardia/panic attacks on taking standard 
dose 

• If patient is agitated/anxious in the morning, XR can be useful
• With its lower peak plasma levels and release of NQTP over a longer period at night, this XR formulation is 

useful for people with disturbed sleep patterns.

Figure 2. Mechanism of action of NQTP, the active metabolite of quetiapine 

“Quetiapine 
is the closest 
therapy to a 
silver bullet 
in psychiatry,” 
Professor 
Oosthuizen 
explains

Increases dopamine and 
norepinephrine levels

NQTP NQTP

5-HT1A 5-HT2C
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Quetiapine now has a wide range of evidence-based indications (Table 5).

Table 5. Evidence for clinical use in mental disturbances

• In bipolar disorder, as a mood stabiliser primarily2

• Schizophrenia3

• Mania4

• Psychosis in Parkinson’s disease (drug of choice)5

• Anxiety disorders – third-/fourth-line in general anxiety disorder6

• Stabilising mood in depression (not first-line)7

• Stabilising sleep patterns (25-50mg)8

Significant side-effects of quetiapine 
These side-effects must be effectively commu-
nicated to patients. Importantly, there is sig-
nificant weight gain (due to blockage of H1 
and 5HT2C receptors) over time, which needs 
careful monitoring. This effect is not really 
dose related, so lowering the dose does not 

mitigate the weight gain. Quetiapine treat-
ment disturbs lipid profiles and may worsen 
insulin resistance. There is also significant 
sedation (H1, D1, M1 receptor binding), which 
may be advantageous.

Aripiprazole and its clinical use
Dr Salduker explains: “It is important in any 
discussion of the use of antipsychotics to 
understand that psychotic episodes/condi-
tions occur within a wide spectrum of mental 
disorders, so talk of off-label use needs to 
understand this point of departure.” 

Therefore, aripiprazole’s use in clinical medi-
cine includes so-called ‘off-label’ use, mainly 
to treat psychoses that occur within a variety 
of mental disorders. As long as clinicians 
focus on the important antipsychotic benefits 

of aripiprazole with regard to reducing hal-
lucinations and thought disorders, improv-
ing apathy, social withdrawal and cognitive 
decline, together with its mood-stabilising 
effects and its wider role in psychotic depres-
sion, delirium, borderline personality dis-
order and dementia-related behavioural 
problems in the elderly, its use is warranted.

Aripiprazole is primarily used in schizophrenia, 
because of its beneficial clinical features. Its 
mechanism of action is explained in Figure 3.

Figure 3. Mechanism of action of aripiprazole

Features of aripiprazole 
• Reduces positive symptoms of schizophrenia – hallucinations/

delusions/thought disorders
• Improves negative symptoms: apathy, poverty of speech and 

thought content, social withdrawal, cognitive decline
• Stabilises mood
• Improves impulse control
• Has a role in agitation and confusion/delirium
• Has benefits in adolescents/individuals with autism

Result
• Reduces dopamine in 

mesolimbic system
• Increases dopamine in 

mesocortical system
• Minimum activity in 

nigrostriatal pathway
• Minimum activity in tubero-

infundibular pathway

APZAPZ APZ

5-HT1AD2 5-HT2A
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Which patients would benefit from treatment with aripiprazole?

Firstly, it is important to note that aripipra-
zole must be introduced very slowly, starting 
at a low dose of 5mg or 2.5mg BID. Table 6 

provides clinical guidance on the spectrum of 
patients in whom the clinician can consider its 
use. 

Table 6. Which patients are best suited to aripiprazole treatment?

• Young patients, as this atypical antipsychotic causes less interference in cognitive functioning
• In patients needing improved mood stability, agitation control and treatment of confusion/delirium
• In apathetic patients it improves negative symptoms 
• It is drug of choice in treating patients with delirium in the USA
• It is useful in ADHD patients, where its actions reduce impulsivity and improve attention 
• It is useful in patients with borderline personality disorder with anger manifestations
• No weight gain, non-sedating, no extapyramidal symptoms (mostly), no hyperprolactinaemia
• It is ideal as a maintenance therapy; it is important to note when switching therapies that the other drug 

should be maintained, aripiprazole given as an additional low dose, then titrated until side-effects occur. 
After that the first drug should be reduced

• It should not be used in children.

Key learnings

• Atypical antipsychotics were developed to enhance the positive effects of the earlier first-generation 
antipsychotics and reduce the negative side-effects of D2 blockade

• The three most frequently used atypical antipsychotics are risperidone, quetiapine and aripiprazole; each 
with a different pharmacological action

• There is a wide range of evidence-based indications for the use of quetiapine; consistent receptor 
blockade is neither necessary nor desirable

• Aripiprazole is often used ‘off-label’ to treat psychoses that occur within a variety of mental disorders and 
is useful in ADHD.
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