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Introduction and Definition

Antipsychotic drugs, historically referred to as neuroleptics or major tranquilizers, constitute a
critical class of psychotropic medications primarily designed to manage psychosis. Psychosis is a
severe mental state characterized by a disconnection from reality, often manifesting as
hallucinations, delusions, and disorganized thinking. While these medications are most famously
associated with the treatment of schizophrenia, their clinical utility extends broadly to severe mood
disorders, including bipolar disorder, schizoaffective disorder, and sometimes as augmentation
therapy for major depressive disorder when psychotic features are present or when extreme
agitation requires rapid stabilization. The fundamental goal of antipsychotic treatment is the
amelioration of positive symptoms--those that represent an excess or distortion of normal function,
such as auditory hallucinations and persecutory delusions--although newer agents also show
efficacy in reducing negative symptoms, which include affective flattening, alogia (poverty of
speech), and avolition (lack of motivation). The introduction of these compounds in the mid-20th
century fundamentally transformed the management of severe mental illness, shifting treatment
paradigms from institutionalization toward community-based care and significantly improving the
prognosis for millions of patients worldwide.

The nomenclature of "antipsychotic" reflects their ability to counteract the symptoms of psychosis,
but it is essential to understand that these drugs are symptomatic treatments rather than curative
agents. They work by altering the balance of neurotransmitters in the central nervous system,
particularly dopamine, which is implicated in the pathophysiology of psychotic illnesses. The
pharmacological effects are complex, involving interaction with numerous receptor systems beyond
dopamine, including serotonin, histamine, and adrenergic receptors, which accounts both for their
therapeutic breadth and the wide array of potential side effects experienced by patients. The
ongoing development in this field centers on creating compounds that maintain high efficacy while
minimizing the debilitating side effects that often lead to poor patient adherence and subsequent
relapse.

Antipsychotic medications are generally categorized into two main generations: the conventional or
First-Generation Antipsychotics (FGAs), and the atypical or Second-Generation
Antipsychotics (SGAs). This classification is predicated upon their chemical structure, primary
mechanism of action, and, most significantly, their side-effect profile. FGAs are typically potent
antagonists of the dopamine D2 receptor and are associated with a higher risk of extrapyramidal
symptoms (EPS), while SGAs have a broader receptor affinity, including significant serotonin
antagonism, which generally confers a lower risk of movement disorders but introduces new
concerns related to metabolic dysfunction. Understanding this generational distinction is crucial for
clinicians determining the most appropriate and individualized treatment plan for patients suffering
from persistent and severe psychotic disorders.
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Historical Development and Classification

The history of antipsychotic medication begins dramatically in the early 1950s with the
serendipitous discovery of chlorpromazine. Originally synthesized as a potential antihistamine, its
profound sedative and calming properties were quickly recognized by psychiatrists, notably Jean
Delay and Pierre Deniker, as possessing the unique ability to quiet the symptoms of psychosis
without causing general anesthesia or excessive cognitive impairment. Chlorpromazine, marketed
under the name Thorazine, became the prototype for the First-Generation Antipsychotics
(FGASs), ushering in the psychopharmacological revolution. Following its success, many other
FGAs were developed, including haloperidol and fluphenazine, all sharing the core characteristic of
potent antagonism at the D2 dopamine receptor. These drugs were immensely effective in
controlling the positive symptoms of schizophrenia, leading to mass deinstitutionalization across
Western nations, but their clinical utility was frequently hampered by severe motor side effects
stemming from their powerful dopamine blockade in the nigrostriatal pathway.

The limitations of the FGAs, patrticularly the high incidence of irreversible motor disorders like
tardive dyskinesia, spurred the search for alternative agents. This search culminated in the 1970s
with the introduction of clozapine, which, despite being highly effective, was initially withdrawn due
to the serious risk of agranulocytosis. Clozapine's reintroduction and subsequent categorization as
the first Second-Generation Antipsychotic (SGA) established a new pharmacological standard.
SGAs are defined by their unigue mechanism, which typically involves a looser or more transient
binding to the D2 receptor and a concurrent strong blockade of the 5-HT2A serotonin receptor.
This serotonin-dopamine antagonism hypothesis suggested that the balanced activity could
preserve dopamine function in the nigrostriatal pathway, thereby reducing the prevalence of
debilitating extrapyramidal symptoms, a major leap forward in patient tolerability and quality of life.

The subsequent flood of SGAs onto the market--including risperidone, olanzapine, quetiapine, and
aripiprazole--cemented the atypical category as the primary choice for initial treatment in most
parts of the world. While the SGAs successfully mitigated many of the motor side effects
associated with FGAs, it soon became evident that they carried a different, equally serious set of
risks centered around metabolic dysfunction. This trade-off requires careful consideration:
clinicians must weigh the risk of movement disorders (FGAs) against the risk of metabolic
syndrome (SGAs), which includes significant weight gain, dyslipidemia, and increased risk of type
2 diabetes and cardiovascular disease. The classification remains relevant today, guiding both
initial pharmacological selection and ongoing risk management protocols.

Mechanism of Action

The primary pharmacological action underlying the efficacy of all antipsychotic drugs is intimately
linked to the Dopamine Hypothesis of Schizophrenia, which posits that psychosis is related to
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an overactivity of dopamine neurotransmission, particularly in the mesolimbic pathway of the brain.
Both FGAs and SGAs exert their therapeutic effects primarily through the modulation of dopamine
receptors. FGAs operate as powerful, high-affinity antagonists at the D2 dopamine receptor. By
blocking D2 receptors in the mesolimbic system, they effectively reduce the pathological surge of
dopaminergic activity, leading to the suppression of positive symptoms such as hallucinations and
delusions. However, this indiscriminate blockade is not limited to the mesolimbic pathway; it also
affects the mesocortical, tuberoinfundibular, and nigrostriatal pathways, and the latter two are
responsible for many of the most troublesome side effects. Blockade in the nigrostriatal pathway
causes movement disorders, while blockade in the tuberoinfundibular pathway leads to elevated
prolactin levels.

Second-Generation Antipsychotics differ substantially by incorporating a crucial element of
Serotonin-Dopamine Antagonism (SDA). The defining characteristic of most SGAs is their dual
antagonism of the D2 dopamine receptor and the 5-HT2A serotonin receptor. The affinity for the 5-
HT2A receptor is often greater than or equal to their affinity for the D2 receptor. This dual action is
thought to moderate the impact of D2 blockade. Specifically, 5-HT2A antagonism in certain brain
regions, such as the nigrostriatal pathway, can lead to an increase in dopamine release. This effect
counteracts the D2 blockade caused by the drug itself, essentially balancing the system and
preserving enough dopamine activity in the motor pathways to significantly lower the risk of
Extrapyramidal Symptoms (EPS) compared to FGAs. This mechanism allows SGAs to be effective
at lower levels of D2 receptor occupancy than required by FGAs.

Furthermore, the mechanism of action extends beyond these two primary neurotransmitters. Many
antipsychotics interact with a broad spectrum of other G-protein coupled receptors, and these
peripheral actions significantly influence the side-effect profile. For example, antagonism of H1
histamine receptors and alpha-1 adrenergic receptors often contributes to sedation, weight gain,
orthostatic hypotension, and dizziness. Similarly, antagonism of muscarinic acetylcholine receptors
can lead to anticholinergic effects such as dry mouth, blurred vision, constipation, and cognitive
impairment. The specific combination of receptor affinities defines the unique clinical signature of
each individual antipsychotic drug, necessitating careful titration and patient monitoring to achieve
maximum therapeutic benefit with minimal adverse effects. A notable exception to the traditional
SGA model is aripiprazole, which acts as a D2 partial agonist, stabilizing dopamine activity by
functioning as an agonist where dopamine levels are low and an antagonist where levels are high,
representing a third approach to modulation.

Clinical Applications and Primary Indications

The primary and most essential indication for antipsychotic medication is the acute and
maintenance treatment of Schizophrenia. In the acute phase of a psychotic episode, high-potency
antipsychotics are crucial for rapidly reducing agitation, controlling severe disorganized thinking,
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and eliminating hallucinations and delusions. Once the acute symptoms are stabilized, long-term
maintenance therapy is mandatory to prevent relapse, which is extremely common without
continuous pharmacological intervention. The choice between an FGA and an SGA often depends
on the patient's individual history, tolerance, and susceptibility to specific side effects, with SGAs
generally favored for first-line treatment due to their improved tolerability profile regarding motor
function. Adherence to maintenance medication is the single most important predictor of long-term
functional recovery in schizophrenia.

Beyond schizophrenia, antipsychotics are indispensable in the management of Bipolar Disorder,
particularly during manic or mixed episodes characterized by severe agitation, grandiosity, and
impulsivity. Several SGAs (e.g., olanzapine, quetiapine, risperidone) are FDA-approved as
monotherapy or adjunctive therapy for acute mania. Increasingly, SGAs are also utilized for the
treatment of bipolar depression, where agents like quetiapine and lurasidone have demonstrated
efficacy, addressing the need for mood stabilization that also treats the depressive pole of the
illness without inducing mania, a risk associated with some traditional antidepressants. Their role in
bipolar treatment underscores their classification not just as anti-psychotic agents, but as powerful
mood stabilizers capable of dampening extreme affective states.

Antipsychotics also serve several important secondary indications. They are frequently used as
adjunctive treatments in cases of severe Major Depressive Disorder (MDD), especially when
patients exhibit psychotic features or when standard antidepressant regimens have failed
(treatment-resistant depression). Low doses of certain SGAs can augment the effect of selective
serotonin reuptake inhibitors (SSRIs) or serotonin-norepinephrine reuptake inhibitors (SNRIs).
Furthermore, they are used for managing severe behavioral disturbances in conditions like
Tourette's Syndrome (due to dopamine hyperactivity), severe aggression or agitation associated
with dementia, and in the acute stabilization of severe delirium. These diverse applications confirm
the broad pharmacological impact of these agents across various psychiatric and neurological
disorders defined by dysregulated neurotransmission.

First-Generation Antipsychotics (FGAs) and Associated Risks

First-Generation Antipsychotics, also known as typical antipsychotics, are characterized by their
potent and relatively selective blockade of the D2 dopamine receptor. Examples include high-
potency agents like haloperidol and fluphenazine, and lower-potency agents such as
chlorpromazine and thioridazine. While highly effective at managing acute positive symptoms, the
primary drawback and risk factor associated with FGAs is the high incidence of Extrapyramidal
Symptoms (EPS). These movement disorders arise because the potent D2 blockade extends to
the nigrostriatal pathway, disrupting the delicate balance between dopamine and acetylcholine
necessary for smooth motor control. EPS can manifest in several ways: acute dystonia (painful,
involuntary muscle contractions), akathisia (a subjective feeling of inner restlessness and need to
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move), and drug-induced parkinsonism (tremor, rigidity, and bradykinesia).

The most concerning long-term risk associated with FGA use is Tardive Dyskinesia (TD), a
potentially irreversible neurological condition characterized by involuntary, repetitive movements,
most commonly involving the face (lip smacking, grimacing, tongue protrusion) and extremities.
The risk of developing TD is dose- and duration-dependent, increasing significantly with prolonged
exposure to high-potency FGAs. While the mechanism is not fully understood, it is hypothesized to
involve a compensatory hypersensitivity or upregulation of D2 receptors in the striatum following
long-term blockade. Monitoring for TD is mandatory for all patients on FGAs, usually via
standardized rating scales like the Abnormal Involuntary Movement Scale (AIMS). The emergence
of TD often necessitates switching to an SGA or, increasingly, the use of VMAT2 inhibitors
specifically approved for TD treatment.

Another rare but potentially fatal complication of FGA treatment is Neuroleptic Malignant
Syndrome (NMS). NMS is a medical emergency defined by a tetrad of symptoms: severe muscle
rigidity, fever (hyperpyrexia), autonomic instability (e.g., labile blood pressure, tachycardia), and
altered mental status. While NMS is more commonly associated with FGAs due to profound central
dopamine blockade, it can occur with SGAs as well. Immediate discontinuation of the antipsychotic
and supportive medical care, often requiring intensive care unit admission, are essential to
minimize mortality. Furthermore, lower potency FGAs, such as chlorpromazine, carry higher risks
of anticholinergic effects, sedation, and orthostatic hypotension due to their broader receptor
affinity profile outside of the dopamine system.

Second-Generation Antipsychotics (SGAs) and Metabolic Concerns

Second-Generation Antipsychotics (SGAS), or atypical antipsychotics, were developed with the
primary goal of maintaining therapeutic efficacy while significantly reducing the risk of EPS and TD.
Agents such as risperidone, olanzapine, quetiapine, and ziprasidone generally achieve this goal
through their mixed D2/5-HT2A antagonism. However, the SGAs introduced a new and substantial
set of risks related to metabolic health, which has become the major limiting factor in their long-
term use and patient adherence. The most significant concern is the development of Metabolic
Syndrome, a cluster of conditions that includes abdominal obesity, dyslipidemia (high triglycerides,
low HDL), hypertension, and insulin resistance, leading to an increased risk of type 2 diabetes
mellitus and cardiovascular disease.

The propensity for metabolic risk varies significantly among SGAs. Olanzapine and clozapine are
generally associated with the highest risk of weight gain and dyslipidemia, often requiring proactive
intervention with diet, exercise, and concurrent use of medications like metformin. Quetiapine also
poses a substantial metabolic risk, whereas agents like aripiprazole and ziprasidone are
considered to have a lower or neutral metabolic profile. The mechanism driving this metabolic
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disturbance is complex, involving interactions with hypothalamic histamine H1 receptors and
serotonin 5-HT2C receptors, which stimulate appetite and dysregulate central control of energy
homeostasis. This side effect profoundly impacts long-term physical health and requires
mandatory, regular monitoring of weight, waist circumference, blood glucose, and lipid panels
throughout the course of treatment.

Beyond metabolic issues, SGAs carry other serious, although less common, risks. Clozapine,
despite being the most effective antipsychotic for treatment-resistant schizophrenia, requires
mandatory enrollment in a risk evaluation and mitigation strategy (REMS) program due to the risk
of agranulocytosis (a severe drop in white blood cell count). Other SGAs may increase the risk of
QTc interval prolongation, which can lead to potentially fatal cardiac arrhythmias, necessitating
baseline and periodic electrocardiograms (ECGs) for susceptible patients. Furthermore, while EPS
risk is lower than with FGAs, it is not eliminated; high doses of risperidone, for instance, can
approximate the EPS risk profile of some typical antipsychotics. The careful selection of an SGA
must therefore balance efficacy against the patient's pre-existing cardiac and metabolic risk
factors.

Adherence, Monitoring, and Future Directions

Non-adherence to medication is one of the most significant challenges in the long-term
management of psychotic disorders, contributing heavily to high rates of relapse, rehospitalization,
and functional decline. Patients often discontinue treatment due to a lack of insight into their
illness, the subjective distress caused by side effects (e.g., sedation, weight gain, sexual
dysfunction), or perceived stigma. Addressing adherence requires a comprehensive approach,
including psychoeducation, supportive psychotherapy, and strategic pharmacological choices. In
this context, Long-Acting Injectable (LAI) formulations of both FGAs and SGAs have become
essential tools. LAIs deliver medication over weeks or months, ensuring consistent plasma
concentrations, eliminating the daily decision to take medication, and providing clinicians with an
objective measure of adherence, which significantly improves overall patient outcomes and
reduces relapse rates.

Effective treatment with antipsychotics mandates rigorous and systematic monitoring. Given the
spectrum of potential adverse effects, clinicians must establish baseline data before initiating
therapy and monitor regularly thereafter. This monitoring includes physical health parameters,
specifically addressing the metabolic risks associated with SGAs. Key monitoring components
include:

Baseline and periodic assessment of weight and Body Mass Index (BMI).
Annual or biannual fasting plasma glucose and lipid panels to detect emerging diabetes and
dyslipidemia.
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Monitoring of blood pressure and heart rate.
Regular assessment for movement disorders using standardized tools like the AIMS scale.
For specific agents (e.g., clozapine), mandatory weekly or bi-weekly blood counts.

This proactive surveillance is crucial for early intervention, allowing for prompt dose adjustments,
medication switching, or the initiation of concomitant treatments (e.g., statins, metformin) to
mitigate serious health consequences.

The future direction of antipsychotic pharmacology is moving beyond the traditional dopamine
hypothesis to explore novel targets that may offer efficacy without the heavy burden of motor or
metabolic side effects. Current research is focusing on agents that modulate glutamate
neurotransmission, particularly through NMDA receptors, which are hypothesized to be
dysfunctional in schizophrenia. Other promising avenues include the development of muscarinic
M1/M4 agonists, which may improve cognitive function and negative symptoms, and trace amine-
associated receptor 1 (TAAR1) agonists, which modulate dopamine and serotonin release without
direct receptor blockade. The ultimate goal is the development of personalized medicine
approaches, utilizing genetic and biological markers to predict an individual patient's response and
susceptibility to side effects, thereby optimizing the selection of the most effective and safest
antipsychotic agent from the outset of treatment.
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