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1. Introduction

This book offers an in-depth overview of the major
advances in the psychopharmacology and
pharmacotherapy of antipsychotic drugs, which remain
the cornerstone of treatment for schizophrenia.
Schizophrenia is a disorder that has long been
controversial, not least because of its heavily burdened
name. In contemporary discourse, it is increasingly
referred to as psychosis sensitivity syndrome, although
a change in terminology does not diminish the profound
suffering experienced by patients and their families.
Over the past seven decades, developments in
psychopharmacology and pharmacotherapy have had a
transformative impact on the lives of individuals affected
by schizophrenia. Historically, the disorder was often
viewed through a lens of hopelessness and
degeneration. This perception has changed markedly
over the last 60 years, largely due to the introduction
and continued refinement of antipsychotic medications.
Parallel to these therapeutic advances, expanding
knowledge of the psychopharmacological properties of
antipsychotics has contributed substantially to a deeper
understanding of the underlying nature and biological
background of schizophrenia.

The book begins by outlining progress in the treatment
of schizophrenia, with particular emphasis on
pharmacological mechanisms. It addresses the clinical
symptomatology of the disorder, reviews the major
hypotheses of schizophrenia, and discusses current



insights into its etiology. Subsequently, the
psychopharmacology and pharmacotherapy of
antipsychotics are examined in detail, covering early
developments, conventional (typical) antipsychotics,
atypical antipsychotics, and emerging future therapies.
In addition, the development of adjuvant
pharmacological treatment strategies is discussed, while
non-pharmacological treatment options are briefly
considered.

In conclusion, this book provides a comprehensive
overview of the chemistry, psychopharmacology, and
pharmacotherapy of antipsychotic agents, set within a
broader discussion of the symptoms, background,
causes, and treatment of schizophrenia. It aims to
integrate molecular mechanisms with clinical practice,
thereby offering a coherent framework for understanding
both past achievements and future directions in the
treatment of this complex psychiatric disorder.



2. Symptoms of schizophrenia

The symptoms of schizophrenia can be severe,
heterogeneous, and highly variable in both presentation
and course. The disorder is clinically complex: while a
broad range of symptoms may occur, not all symptoms
are necessarily present in every patient, and certain
symptom clusters may be particularly prominent in
individual cases. This variability underscores the
syndromal nature of schizophrenia rather than its
characterization as a single, uniform disease entity.
Clinical symptoms of schizophrenia are commonly
assessed using the Positive and Negative Syndrome
Scale (PANSS). The PANSS is a widely used, validated
instrument that quantifies symptom severity across three
domains: positive symptoms, negative symptoms, and
global psychopathology. Owing to the diversity in
symptom profiles and the wide range of possible
severity scores—from mild to extreme—schizophrenia is
increasingly conceptualized as a spectrum or group of
related disorders.

Antipsychotic treatment can substantially reduce
PANSS-scores, often to near-normal levels (item scores
of 1-2, corresponding to absent or minimal symptoms).
Such reductions are associated with clinical remission
and, in some cases, functional recovery. Importantly,
individual antipsychotic agents may preferentially
improve specific symptom domains, making accurate
diagnosis and careful selection of pharmacotherapy
essential. This individualized approach requires the



expertise of qualified psychiatrists, who integrate clinical
assessment with pharmacological knowledge.

Positive scale Global Psychopathology scale

1.Delusions 1.Somatic concern

2.Conceptual disorganization 2.Anxiety

3.Hallucinations 3.Guilt feelings

4.Excitement 4.Tension

5.Grandiosity 5.Mannerisms and posturing

6.Suspiciousness/persecution 6.Depression

7.Hostility 7.Motor retardation
8.Uncooperativeness

Negative scale 9.Unusual thought content

1.Blunted affect 10.Disorientation

2.Emotional withdrawal 11.Poor attention

3.Poor rapport 12.Lack of judgment and insight

4.Passive/apathetic social withdrawal 13.Disturbance of volition

5.Difficulty in abstract thinking 14.Poor impulse control

6.Lack of spontaneity and flow of conversation | 15.Preoccupation

7.Stereotyped thinking 16.Active social avoidance

2.1 The PANSS Symptom Domains

The PANSS consists of 30 items, subdivided into three
symptom domains:

Positive symptoms (P1-P7)

Negative symptoms (N1-N7)

Global psychopathological symptoms (G1-G16)

Each item is scored on a 7-point scale, ranging from:

1 = absent
2 = minimal
3 = mild

4 = moderate

5 = moderately severe
6 = severe

7 = extreme
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The sum of all items yields the Total PANSS score, with
a minimum of 30 and a maximum of 210. The PANSS
incorporates elements of earlier rating instruments: the
Scale for the Assessment of Positive Symptoms (SAPS)
and the Scale for the Assessment of Negative
Symptoms (SANS), while the global subscale captures
broader psychopathological features.

The wide scoring range reflects the considerable
heterogeneity in clinical presentation, symptom severity,
and disease course. Not all items necessarily show
elevated scores in a given patient, and symptom
patterns may evolve over time. Importantly, repeated
psychotic relapses are associated with increasing
difficulty in achieving symptom reduction, often requiring
longer treatment durations or resulting in persistent
symptomatology.

2.2 Course of lliness and Treatment Response

The clinical course of schizophrenia varies markedly
between patients. In treatment responders, symptom
severity typically increases during the prodromal phase,
peaks around the first psychotic episode, and
subsequently diminishes with effective treatment,
leading to remission, recovery, and eventual
rehabilitation. In contrast, approximately 20% of patients
develop treatment-resistant schizophrenia,
characterized by recurrent relapses, persistent positive
symptoms, and progression toward a chronic psychotic
state despite adequate pharmacological intervention.
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Graphical representations of these trajectories illustrate
clear differences between responders and treatment-
resistant patients, particularly with respect to the
persistence of positive symptoms and the gradual
accumulation of negative and global psychopathological
symptoms over time.

Typical course schizophrenia - responder

POSITIVE SYMPTOMS P1-P7

NEGATIVE SYMPTOMS N1 - N7

e

GLOBAL PSYCHOPATHOLOGY
SYMPTOMS G - G16

@Zo-TE<e

—
AGE N
[——
Typical course schizophrenia - therapy resistance
e Chronic psychoti state
First paychosis Il Retapse N
Il /\l\_/v\_/b Pt

@Zc-uT<w

12



2.3 Symptom Domains Beyond Psychosis

Affective and cognitive symptoms are encompassed
within the global psychopathology domain of the
PANSS. These include depression, anxiety, impaired
attention, working memory deficits, and executive
dysfunction. While antipsychotic medications primarily
target psychotic symptoms, they also contribute to
improvements in affective and cognitive domains,
thereby enhancing overall clinical status.

Conventional (typical) antipsychotics are particularly
effective in reducing positive symptoms such as
hallucinations and delusions. Atypical antipsychotics not
only share this efficacy but also demonstrate modest
benefits for negative, affective, and cognitive symptoms,
with a more favorable extrapyramidal side-effect profile
in many cases.

Adjunctive pharmacological strategies may further
reduce symptom burden, and over time, continued
treatment can lead to incremental improvements. Non-
pharmacological interventions—including psychosocial
therapies, cognitive remediation, and rehabilitation
programs—also play a supportive role in symptom
reduction and functional recovery.
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2.4 Functional Outcome and Quality of Life

Lowering PANSS scores through effective treatment has
a profound impact on the quality of life of patients and
their families. In addition to achieving remission and
recovery, key treatment goals include social integration
and vocational rehabilitation. Schizophrenia is a
relatively common psychiatric disorder and, in many
cases, can be effectively managed with appropriate
medication and comprehensive care.

Clinical symptoms and comorbid conditions significantly
affect social and occupational functioning, often
impairing a patient’s capacity for self-care. Effective
symptom control can substantially improve these
domains. Conversely, the absence or successful
management of specific symptoms and comorbidities is
associated with a more favorable disease course and
prognosis.

Notably, negative and cognitive symptoms are the
strongest determinants of long-term disability and quality
of life. A more severe baseline symptom profile at
treatment initiation is associated with a longer and more
challenging path toward remission, recovery, and
rehabilitation. Early intervention is therefore critical for
optimizing outcomes.

Although effective treatment of negative and cognitive

symptoms remains limited in current clinical practice,
ongoing developments in psychopharmacology and
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therapeutic strategies offer cautious optimism for future

advances in this area.

Affective symptoms
e Depression

*  Anxiety
e Suicidality

Cognition
e Attention

e Working memory
e Verbal memory
*  Visual memory

e Executive functioning
e Processing speed
e Social conditioning

D

Cardiometabolic burden
e Weight gain
e Metabolic syndrome

—

Functioning

—

Motor symptoms
e Motor delay
e Dyscoordination
e EPS
e Parkinsonism
e Dyskynesia

\

Positive symptoms
e Hallucinations

Delusions
Thought disorder
Hostility
Excitability

Negative symptoms
e Affective flattening
e Alogia

* Anhedonia

.

.

Amotivation
Asociality




3. Schizophrenia hypotheses

Several hypotheses have been proposed to explain the
neurobiological background and pathophysiology of
schizophrenia. The most prominent are the dopamine
hypothesis, the more recent glutamate (NMDA receptor)
hypothesis, and the kynurenic acid hypothesis, which
represents a further refinement of glutamatergic models.
These hypotheses are not mutually exclusive; rather,
they describe interacting neurochemical systems that
together contribute to the heterogeneous clinical
presentation of schizophrenia.

Historically, both conventional and most atypical
antipsychotics were developed on the basis of the
dopamine hypothesis. More recently, pharmacological
strategies derived from the glutamate hypothesis have
emerged, offering a more comprehensive explanation of
psychotic, negative, and cognitive symptoms. The
kynurenic acid hypothesis builds upon this framework by
focusing on endogenous modulators of NMDA receptor
function.

16



3.1 The Dopamine Hypothesis

The dopamine hypothesis conceptualizes schizophrenia
as a disorder characterized by region-specific
dysregulation of dopaminergic neurotransmission. In
simplified terms, it proposes reduced dopamine activity
in the prefrontal cortex (PFC) alongside increased
dopamine activity in subcortical and limbic brain regions.
The diminished dopaminergic tone in the PFC leads to
impaired top-down inhibitory control over limbic
structures, resulting in relative dopaminergic
hyperactivity in these regions.

This imbalance is thought to contribute to the full
spectrum of schizophrenia symptoms, including positive
symptoms, negative symptoms, and neurocognitive
deficits. The severity and distribution of these symptoms
can be systematically assessed using the Positive and
Negative Syndrome Scale (PANSS), which allows
quantification of treatment effects across symptom
domains.

Current evidence suggests that psychotic symptoms
originate primarily in the associative striatum, rather
than the limbic striatum alone. Moreover, dopaminergic
abnormalities are increasingly viewed as downstream
consequences of upstream disturbances, particularly
within glutamatergic systems.

Many atypical antipsychotics exert 5-HT2A receptor
antagonism, which indirectly enhances dopaminergic
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neurotransmission in the PFC. This mechanism may
partly explain their beneficial effects on negative and
cognitive symptoms, beyond the control of positive
psychotic features.

PA neurotransmission Negative symptomatology
in Prefrontal Cortex Neurocognitive symptoms

Social withdrawal, alogia, snhedo-
nia, affective flattening, concen-
SCHIZO- tration loss, memary impairment

SYNDROME Hallucinations, delusions,
desorganization, bizarre
behaviour

DA neurotransmission .
in Mesolimbic System Positive symptomatology

The Positive and Negative Syndrome Scale (PANSS) is
a tool for determining the extent to which these
symptoms occur, in order to identify and quantify the
effects of treatments. The resulting imbalance is thought
to be caused by underlying influences on glutamatergic
neurons.

The 5-HT2A antagonistic properties of many atypical
antipsychotics promote an increase in DA activity in the
PFC, which has a beneficial effect on the disease.

It is now thought that psychotic symptoms originate in
the associative striatum.
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