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Abstract 

 
The schizophrenia is a psychiatric disease, characterized  by symptoms alterating the mind, 
behaviour and emotion. The terms antipsychotic and neuroleptic define a group of drugs 
mainly used to treat schizophrenia. The antipsychotics may be divided into two classes: clas-
sic or typical and atypical. The paliperidone, the major metabolite of risperidone, shares with 
the native drug the characteristics of receptorial binding and the serotonin (5HT2A) and 
dopamine (D2) antagonism Paliperidone is available in a prolonged release formulation and 
it allows the administration once daily. Besides, the paliperidone has a pharmacological ac-
tion independent of CYT P450, thus, several  pharmacological interactions would be 
avoided to interference with the activity of the CYP2D6, that is known to have involved in 
the metabolism of the 25% of the drugs.  
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Introduction 
 
The schizophrenia 
 
Schizophrenia is a psychiatric disease, characterized by a 
course longer than six months (usually chronic or relaps-
ing), by the persistence of symptoms of alteration of 
mind, behaviour and emotion, with such a seriousness to 
limitate the normal activity of a person. 
 
Today is not possible to prevent schizophrenia and the 
treatment is mainly symptomatic. Antipsychotics are able 
to antagonize the effect of dopamine on dopaminergic re-
ceptors but their activity is very different in terms of se-
lectivity because of the different receptorial subpopula-
tions involved. 
 
The schizophrenia strikes more frequently late during the 
adolescence and in the first phase of the adult age but 
some kinds of schizophrenia strikes prevailingly adults or 
middle-aged persons. The symptoms generally manifest 
in men first and then in women although there is also a 
female incidence, for example the “post-partum” cata-
tonic schizophrenia. [1] 
 
The schizophrenia presents different phases: 
 
Prodromal phase 
This is the stadium where the subject doesn’t get good re-
sults at school and at work, he starts to abandon social re-

lationships. His ability to communicate impoverishes and 
his behaviour begins to be “strange” according to what 
the family says. All the symptoms of the prodromal phase 
are not enough to give a diagnosis of schizophrenia and 
they are often found after that the disease is in its acute 
phase. 

 
Acute phase 
It is characterized by the “positive symptoms”, that is de-
liriums and hallucinations. There are also speech altera-
tions and negative symptoms,  lack of personal care and 
health,  scarce interests. 

 
Residual phase 
 
In this phase the symptoms of the acute phase are attenu-
ated or absent, but as the schizophrenia is a chronic dis-
ease, it becomes acute periodically during the life of the 
patient. 

 
Diagnosis and classification of different kinds of schizo-
phrenia  
There aren’t pathognomonic tests for the schizophrenia.  

The diagnosis bases itself on a global evaluation of the 
clinic anamnesis, symptoms and signs. Information from 
family, friends and teachers are important to establish the 
chronology of the beginning of the disease. According to 
the Diagnostic and Statistic Manual of Mental Diseases, 

forth edition (DSM-IV), to make a diagnosis we need two 
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or more typical symptoms, that manifest for a long time 
during a month.  

 
Moreover they have to be evident some prodromal or at-
tenuated signs of the disease with compromising of social 
and working life and lack of personal care for at least 6 
months that includes 1 month of active symptoms. During 
the clinic exams and the anamnesis they must be included 
psychotic troubles caused by physical disease or com-
bined with abuse of drugs and primary diseases of mood 
with psychotic characteristics. Moreover laboratory 
analysis can exclude medical, neurologic and endocrine 
diseases that are already present in the patient and that 
can appear as psychosis (for example lack of vitamins, 
uraemia, thyrotoxicosis, electrolytic unbalance).  
 
The diagnosis of schizophrenia must satisfy the following 
principle: 
 
A) (Typical symptoms). The persistent presence of two or 
more of the following symptoms, for at least a month (the 
duration can be inferior if the symptom recedes in conse-
quence of a treatment): 
 
• delirium 
• hallucinations 
• disorganization of verbal speech (for example loss of 
the thread of what one is saying, incoherence, digression 
and abstract expression) 
• serious disorganization of behaviour (for example in 
the manner of dressing, in the daily habits, sleep troubles, 
frequent cry or laugh without a reason) or a serious cata-
tonic state 
• presence of negative symptoms that is symptoms that 
cause a strong sense of indifference, distance and absence 
of the subject (lack or decrease of emotional answers),  
avolition (lack of motivation), troubles of attention and of 
intellectual abilities, lack of visual contact. 

 
NOTE: The principle A is the only one to be satisfied (the 
points B and C are not required for the diagnosis) just in 
case of eccentric and unrealistic fixed ideas or when the 
hallucinations make the patient hear one or more voices 
talking to each other and that can be identified as unreal, 
or in case of the presence of a voice that “comments” the 
actions and the perceptions of the patient. 

 
B) Social and/or working deficit or trouble: for a signifi-
cant period of time some of the main ambits in the life of 
the subject are seriously compromised (work, personal 
relationships, care of personal health, alimentation etc). 

 
C) Duration: persistence of the symptoms “B” for at least 
six months, that include at least one month of symptoms 
“A”. 

In patients with schizophrenia, serious cerebral anomalies 
can be found through RMN or TC, but they are not spe-
cific enough to make a diagnosis for every single patient. 
Generally the anomalies of the medial and superior tem-
poral lobe e are associated with positive symptoms: the 
frontal and cortical ventricular anomalies are associated 
with negative symptoms. In the functional studies about 
the  regional cerebral glucose or oxygen utilization, the 
reduction of prefrontal cortex and mesolimbic region ac-
tivation is associated with negative symptoms and cogni-
tive troubles in patients with schizophrenia.        
 
The most traditional classification considers four main 
kinds of schizophrenia: catatonic  schizophrenia,  he-
bephrenic schizophrenia, paranoiac schizophrenia, and 
simple schizophrenia. 
 
• Catatonic schizophrenia: the most evident symptoms 
concern motory activity. In catatonic patients states of 
physical immobility and states of unbridled excitement 
alternate, but symptoms of the one or the other state can 
predominate. Catatonic patients resist to instructions and 
orders or repeat like a parrot a word or a phrase (echola-
lia) said by another person. The limbs of a catatonic pa-
tient in a state of immobility can be rigid and swollen; al-
though the apparent state of total oblivion, the patient 
sometime is able to refer all has happened during the cata-
tonic stupor. In the state of catatonic excitement he can 
shout and talk without stopping, incoherently and at the 
same time going to and fro with agitation. 
This is the most difficult kind of schizophrenia.  
 
• Disorganized (or hebephrenic) schizophrenia:  it is 
possible to find both an affective involution (the patient 
becomes reserved, he lacks of interests etc) and disor-
ganization of thought or disorders in behaviour (impulsive 
and impredictable behaviour) 
• Paranoiac schizophrenia: the most evident character-
istic is the presence of deliriums. Deliriums of persecution 
are the most frequent, but also deliriums of greatness are 
common and the patient manifests a very high sense of 
importance, power, knowledges and identity.  Some sub-
jects are tormented by deliriums of jealousy and they have 
the unfounded conviction that their partner is unfaithful. 
Frequently, together with the deliriums there are vivid 
auditory hallucinations. Moreover these subjects often 
develop reference ideas: they put ordinary events inside a 
delirious system and read a personal interpretation in the 
common activities of other people. For example they 
think that fragments of conversation heard by chance re-
fer to them or that the presence of a certain person on a 
street where they often walk means that they are fol-
lowed. They think that what they read on newspapers or 
watch on TV refers to them. The paranoiac schizophren-
ics are upset, polemic, irritable and sometime violent.  
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• This form frequently appears after the age of 35 with a 
slow and insidious course in patients who already have 
some structured trouble. 
• Simple schizophrenia: it is the most common. There 
aren’t evident symptoms but it comes out from an affec-
tive impoverishment and detachment from reality; this is 
the so called "schizophfrenic feeling". The disease ap-
pears when the person is between the 16 and 22 years old 
with a very slow evolution that become chronic ad a de-
tachment from reality that becomes bigger and bigger. 
 
There is also a kind of schizophrenia called undifferenti-
ated with positive symptoms that are not structured ac-
cording to the principles of the previous kinds [2]. 
 
Aetiology: the principal theories. 
 
Different factors contribute to the manifestation of the 
disease. The biological causes of schizophrenia may be 
divided in four groups:  
 
• Genetic factors 
• Alteration in brain chemistry 
• Anomalies in the brain structure 

• Alterations of the neurodevelopment 
 
Genetic factors 
One of the oldest evidences in the study of the schizo-
phrenia is that the risk to develop the disease increase if 
there is a relative who suffers from it. And the more the 
common genetic heritages are alike, the more the risk be-
comes stronger. Moreover, sharing a degree of relation-
ship has also a great psychological and relational valency. 
For this reason some theories say that the disease is the 
result of pathologic and dysfunctional models of relation-
ship. A relative of first degree of relationship has 10% of 
risk to fall ill. This possibility increases for the sons if 
both of the parents have this disease: the risk is 40%. Fi-
nally the relation between genetic heritage and risk to de-
velop the disease has the most evident proof  in the stud-
ies on twins. In fact if in heterozygotic twins (that is twins 
with a different genetic heritage) the risk that both can 
develop the disease is 10%, in homozygotic twins (that is 
identical twins), the risk is 40-50%. These are interesting 
data but they don’t  indicate a correlation between the 
presence of a genetic anomaly and the beginning of the 
schizophrenia. In fact the percentage of risk, in  homozy-
gotic twins too, is far from 100% [3]. 

 

 
 

Figure 1. PET imaging showing areas of brain activity in twins - one schizophrenic, one not.  
 

Alterations in brain chemistry 
In the 50’s of the past century one of the greatest discov-
eries of psychiatry was done: the chance of controlling 
and reducing the positive symptoms of schizophrenia 
through the administration of medicine called neurolep-
tics. At the beginning it was thought that this medicine 
could simply assuage the patients. 
 

In the 70’s it was proved that, on the contrary, this medi-
cine had a more important therapeutic effect, specific on 
psychotic symptoms, mostly positive, of the schizophre-
nia. In fact if they were chronically administered they 
could control delirium and hallucination or make them 
disappear and in part, also the formal-logic dissociation of 
thought.  
 



Capasso/Milano 
 

 

Later the action of this medicine called "antipsychotics of 
first generation", was found. It was connected to a drastic 
diminution in the brain of a particular neurotransmitter: 
the dopamine. 

 
So, it was hypothesized, and the hypothesis was attested 
by many international studies, that in the schizophrenia it 
was present an anomalous quantity and cerebral circula-
tion of dopamine, a neurotransmitter that makes two main 
actions: on one hand it regulates the behaviour of adapta-
tion and the world of emotions that are associated with 
this behaviour; on the other the co-ordination of the 
movements. An abnormal increase of  dopamine would 
cause a unbalance in the adaptive behaviour (eat, drink, 
search for gratification, avoid dangers etc.). On the con-
trary a diminution would compromise the movements (it 
was proved a deficit of dopamine in Parkinson disease. 
[4]. 
So the unbalance for excess of dopamine is one of the  
neurochemical causes of the schizophrenia. From antipsy-
chotics medicine it was important to identify the dopa-
minergic receptors. 

 
The D2 receptors  are in the caudate and limbic system 
neurons, particularly in the nucleus accumbens, in the 
amygdala, in the hippocampus and in part of the cerebral 
cortex. They have a high affinity for the antipsychotics 
and they are considered the main place to explain the 
therapeutic action of this medicine. It is important to un-
derline how the power of the typical antipsychotics in 
subjects with schizophrenia is strictly correlated to their 
affinity for the D2 receptors. The idea that an  excessive 
dopaminergic transmission could have an important role 
in the pathogenesis of the schizophrenia was, in the past, 
supported by other proofs. 
 
• Substances that increase the level of dopamine (DA) 
like cocaine and amfetamin, can cause the same psychotic 
symptoms of some forms of schizophrenia.  
• Antipsychotics block the D2 receptors and forbid the 
psychotic manifestation caused by amfetamin.  
 
Moreover a subtype of D2 receptors is still more interest-
ing because it can be found in the same dopaminergic 
neurons, both in cell body e synaptic terminations. 
 
Its function is to act like inhibitor autoreceptor and to 
control both the electric activity of the dopaminergic neu-
ron and the synthesis of DA and its releasing in the synap-
tic space. These dopaminergic autoreceptor, if stimulated, 
reduce the activity of the tyrosine hydroxylase and regu-
late the release of DA in the synaptic space, reducing the 
electric activity of the dopaminergic neuron.   
Many research on animals show that the dopaminergic 
agonists like the apomorfina, if  administered in low dos-

age, activate principally these autoinhibitor receptors, re-
ducing the function of the dopaminergic system. 
 
Today there are many convincing proofs that make us be-
lieve that in the schizophrenia there are two different al-
terations of the dopaminergic transmission and they sug-
gest: an increasing activity in the mesolimbic part of the 
dopaminergic system (involved in the control of emotions 
and memory) that can explain the positive 
• symptoms and can be corrected by typical antipsy-
chotics; 
• a diminution of the  dopaminergic activity in the  
pre-frontal area (involved in the motivation and ability to 
organize oneself, in the temporal organization of behav-
iour, in the attention and social behaviour) that can ex-
plain the negative symptoms and that is not modified by 
typical antipsychotics. 
 
But as a high percentage of patients don’t answer in a sat-
isfactory way to the classic neuroleptics, we can say that 
the dopaminergic hyperactivity is not a common charac-
teristic in all the patients. Because of the limitations of 
dopaminergic  theory, it was supposed  that other systems 
could contribute to the pathogenesis of schizophrenia In 
fact other research proved that it’s not only the dopa-
minergic system to have a role in the aetiopathogenesis of 
the disease.[5-6]. 
Through the experimentation of new medicine called "an-
tipsychotics of second generation" that reduce the collat-
eral effects of the first ones (mostly the compromission of 
movements) and act with efficacy both on positive and 
negative symptoms, it was proved that schizophrenia is 
caused also by the alterations in the production of another 
neurotransmitter,  the serotonin  that regulates sleep and 
dreams, body temperature and co-ordination of intestinal 
functions.      
 
Different research pointed out that the serotonin has a 
chemistry structure similar to the LSD, one of the strong-
est hallucinogic drugs, supposing that an excess of this 
neurotransmitter could be joined to the hallucinatory 
symptomatology of schizophrenia. In fact the block of 5-
HT2A is a common charatcteristic of the atypical antipsy-
chotics. 
 
Other biochemistry hypothesis for the schizophrenia are: 
 
Glutamate hypothesis 

- In the brain of schizophrenic patients there are struc-
tural and functional alterations in the cerebral cortex 
where the glutamate is the main neurotransmitter. There is 
a lower glutamatergic functionality. 

- The phencyclidine, antagonist of NMDA receptors, 
induces psychotic symptoms, but it also produces the 
negative symptoms and the cognitive troubles of schizo-
phrenia, that is, the most important peculiarities of the 
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disease. In fact the abuse of phencyclidine, can cause hal-
lucinations, deliriums, troubles of thought, cognitive trou-
bles and less social interaction. 
 
Adrenergic hypothesis 

- In schizophrenic patients there is a degeneration of the 
central noradrenergic neurons;  

- In the brain of these patients the levels of dopamine 
beta-hydroxylase, that catalyzes the reaction that changes 
the dopamine into noradrenaline, gets lower.  

- Moreover, the clozapine increases the plasmatic con-
centrations of NE in schizophrenic patients 
 
Cholinergic hypothesis  

- The anticholinergic (scopolamine) produce 
hallucinations 

- The muscarinic receptor antagonists inhibit the an-
swers in the test of active conditioned avoidment and re-
duce the climbing behaviour by apomorfina. 
 
Gabaergic hypothesis 

- deficit of inhibition on dopaminergic transmission  

- Infusion of agonists GABA in some areas of the brain 
causes assuagement, catalexis (globus pallidus), aggres-
siveness and more appetite (VTA) 
 
Opioid hypothesis 

- The endorphine causes antipsychotic effects. 

- The morphine inhibits the answers in the test of active 
conditioned avoidment. 
 
To end, the latest news about the neurotransmettitorial 
alterations joined to the schizophrenia, point out the pri-
mary role of dopamine and serotonin, but above all of all 
the cerebral neurotransmettitorial system: it is the whole 
system that becomes (or it already is) dysfunctional and 
so the mechanism of action of the medicine involves more 
than one neurotransmitters so to balance the system and to 
avoid as much as possible the collateral effects due to a 
too much selective action on just one element [6]. 
  
Anomalies of the brain structure 
For some time it has been proved the presence of anoma-
lies in the structure and working of the brain in people 
with schizophrenia (or it would be better to say in some of 
these people). Through more and more sophisticated re-
search and techniques of cerebral visualization it has been 
possible to study the brain after death but also in living 
patients. In particular, various research done with T-Scan 
and RMI have pointed out structural anomalies in many 
patients, especially asymmetry of brain and in the ven-
tricular apparatus of frontal lobes and left hemisphere, of-
ten      correlated to a symptomatology of negative kind. 
According to some research, this symptomatology is as-
sociated with an alteration of the left temporal lobe (atro-

phy). In more than 80% of the patients, the SPECT, 
shows a diminution of  blood-flux in frontal lobes [7]. 
 
Further research done with traditional techniques as the 
electroencephalogram (EEG), showed anomalies as an 
excessive cerebral answer to the stimulus (repeated 
sounds,  intermittent lights) and difficulty in filtering 
stimulus: the brain of many schizophrenic patients seems 
to have a bad capacity to select information and to acti-
vate itself in a differential way according to the entity of 
the stimulus, “excluding” the undesired ones. In fact it 
seems that there is a deficit in specific cerebral cells, the 
inhibitor interneurons, that work like a filter for the stimu-
lus coming from outside. This deficit cause an excessive 
exposure and vulnerability    towards the stimulations that 
reach the brain. Anyway, the only structural and func-
tional alterations don’t cause necessarily schizophrenia.  
 
Alterations of neurodevelopment 
The brain is a plastic organ whose cells develop and or-
ganize themselves according to the genetic information 
and the relation to the environment. In some cases, a de-
fect       in the neurologic development, due to a prema-
ture trauma or to a disease, can cause schizophrenia. It 
was proved that in this process some alterations of the de-
velopment during the pregnancy have an important role, 
especially in the second quarter: the complications during 
the pregnancy or the childbirth especially the perinatal 
hypoxia (that is the lack of oxygen in the foetus during 
the childbirth), that increase 2-3- times the probability of 
developing the disease; an eventual disease of the mother 
during the pregnancy, especially viral disease. Anyway, 
the precocious    damage doesn’t manifest immediately its 
effects but only after the following maturity of some sys-
tems of neurons, during the adolescence. Various environ-
ing stressing factors can favour the beginning or the re-
lapse of the symptoms in weak people.  Some examples 
are stressing events of life like the end of a relationship, 
leave home, find a job or study at university and factors 
like abuse of drugs. Family tensions can be caused by the 
frequent exacerbations of the disease. The beginning, the 
remission and the recurrence of the symptoms are the re-
sult of the interaction between “vulnerability” and envi-
roning stressing factors.  
 
The “vulnerability-stress model”, points out that the 
schizophrenia manifests in people with a neurologic vul-
nerability. The vulnerability, as already said with regard 
to the theories that are at the basis of the development of 
the disease, can involve a genetic inclination, intra-uterine 
complications, during and after the childbirth, viral  infec-
tions of the nervous system, the malnutrition of the preg-
nant woman, the influenza during the second  quarter of  
pregnancy and the incompatibility of Rh in the second or 
in the following pregnancy. 
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Recently it has been proved that the use of cannabis is 
correlated to the risk of schizophrenia. According to a 
Danish research published on the British Journal of Psy-
chiatry, about half of the patients treated for a mental dis-
order caused by the use of marijuana, develops a schizo-
phrenic disease and  one out of three of these patients is 
afflicted with paranoiac schizophrenia. Researchers 
gained information about 535 patients treated for psy-
chotic symptoms due to cannabis. This information have 
been compared to the ones about 2.721 patients treated 
for schizophrenic disorders, but without health-problems 
caused by drugs. The researches discovered that the 
44,5% of the patients of the first group were diagnosed 
with a schizophrenic disorder. Moreover these patients 
developed schizophrenia more precociously in compari-
son with the others: in men the disease manifested at 24,6 
years old, against the 30,7 of the control group. The same 
was for women: the average was 28,9 against 33,1. But 
the team points out that the research doesn’t consider the 
cannabis as the cause of the development of schizophre-
nia, but the use of this drug can increase the progression 
of the disease. It seems that the use of high quantity of 
cannabis during the adolescence (14-20 years old) could 
interfere with the neuronal development (that is still going 
on during that age) and so increase/cause the disease. [7] 
 
Recent discoveries about the aetiopathogenesis 
of schizophrenia 
 
Deletion in the microRNA correlated to schizophrenia 
At the basis of schizophrenia and other psychiatric and 
neurologic disease could be hidden anomalies of the mi-
cro RNA, molecules that regulate the expression of many 
genes. A group of researchers of the Columbia University 
Medical Center discovered in a murine model an altera-
tion in the production of the micro RNA that was un-
known till now. The scientists have developed a branch of 
rats that are carriers of a microdeletion (22q11.2) corre-
lated to a high risk of developing schizophrenia and they 
observed the expression of more than 30.000 genes in 
specific areas of the brain. Analyzing the results, re-
searchers hypothesize that the gene Dgcr8 could be re-
sponsible of the microdeletion 22q11.2. So they devel-
oped another branch of rats defective for this gene and 
they had a confirmation to their hypothesis.  
In facts these last rats, studied with cognitive, behavioural 
and neuroanatomical tests, showed to be carriers of the 
typical deficit that strikes people afflicted with schizo-
phrenia. People who are carriers of the microdeletion 
22q11.2, have a high risk of developing schizophrenia. 
With a deep analysis of the chromosome it was observed 
that with regard to the genetic expression, this anomaly of 
the microRNA can be associated with behavioural and 
neuronal deficit, typical of the disease. This research 
shows the existence of a new group of genes that influ-
ence the predisposition to the disease. The micro RNA 

with altered functionality because of the microdeletion 
22q11.2, acts on these genes. 
 
It is also possible that other microdeletions could have the 
same effects [7]. 
 
A gene, molecular sculptor, at the basis of schizophrenia 
It has been discovered a variant of the gene that codify for 
the potassium pump, that can cause neuronal rigidity and 
increase of 2% the risk of developing the disease. 
 
A research made at the University of Bari, in co-operation 
with the laboratory Gene Cognition and Psychosis Pro-
gram del National Institutes of Mental Health (Nih) of 
Bethesda, Maryland, United States and published on Na-
ture Medicine, discovered a gene that behaves like a “mo-
lecular sculptor”, changing the structure of some areas of 
the brain and this gene is supposed to be more present in 
the schizophrenic patients. 
 
Analysing the variants of the gene that produces the po-
tassium channel on 1.100 schizophrenic patients and 
1.700 healthy subjects and investigating the brain of 
schizophrenic patients in comparison with healthy sub-
jects, through magnetic resonance, the researchers con-
cluded that the increase of the variant of the gene could 
cause an alteration in the brain structure, particularly a 
reduction of the volume at the level of the hippocampus  
and of the pre-frontal cortex. 
 
With regard to the activity of the single neurons, the re-
searchers discovered that in schizophrenic patients the 
protein of the potassium channels is modified and this 
would cause a “neuronal rigidity”, increasing of 2% the 
risk of developing schizophrenia. 
 
It would be possible to develop more specific medicine 
with less collateral effects. [7] 
 
Prognosis 
The majority of the researchers consider that the course of 
the schizofrenia is generally chronic and that the worsen-
ing and remission of the symptoms alternate. They rarely 
observed the disappearance of symptoms. We have to say 
that  the course of the disease is influenced by the scarce 
flexibility of therapeutic answers and by the hard rela-
tional and social integration due to the “stigma”. The 
prognosis of one year depends on the acceptance of the 
therapy. For longer times, the prognosis changes. One pa-
tient out of three gets a significative and lasting improve-
ment; one patient out of three get a certain improvement 
but with intermittent  relapses and a residual disability; 
one patient out of three has a serious and permanent dis-
ability. The factors associated with a favourable prognosis 
are: a quite good premorbid functioning, a tardy and/or 
acute beginning of the disease, a family anamnesis of 
mood troubles more than schizophrenia, a very little cog-
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nitive compromission and the belonging to the paranoid 
subtype or without deficit. The factors associated with a 
unfavourable prognosis are: a precocious beginning of the 
disease in young age, un inadequate premorbid function-
ing, a family anamnesis of schizophrenia and the belong-
ing to the disorganized subtype with many negative 
symptoms. The mail sex has a more unfavourable progno-
sis than the female sex; women have a better answer to 
the treatment with antipsychotic medicine. We must re-
member that schizophrenia can be associated with other 
mental disorders. If it is associated with obsessive-
compulsive symptoms it has a unfavourable prognosis; if 
it is associated to a borderline disorder of personality it 
has a better prognosis.  
 

The treatment of schizophrenia 
 

Patients with schizophrenia tends to show psychotic 
symptoms for 12-24 months before asking for a medical 
care. The time between the beginning of the psychotic 
symptoms and the first treatment called “period of non-
treated psychosis“ is correlated to the quickness of the an-
swer to the initial treatment, to the quality of the answer 
and to the seriousness of negative symptoms. When the 
patients are immediately treated, they answer more 
quickly and in a more complete way. The general purpo-
ses of the treatment are:  reduce the seriousness of psy-
chotic symptoms, prevent the relapses of symptomatic 
episodes and the functional deterioration associated to 
them and help the patients to get a functional level as high 
as possible.  
 
The interventions to do are 
• Admission to hospital. Subjects who had evident 
symptoms of schizophrenia can ask for an intensive 
treatment, that includes the admission to hospital. It is 
necessary to treat serious deliriums or hallucinations, se-
rious suicidal intentions, inability to take care of oneself 
or serious problems with alcohol and drugs.  
• Pharmacological treatment. The principal medicine 
used for schizophrenia are called antipsychotics. They 
help to treat the positive symptoms and correct the chem-
istry unbalance that makes cerebral cells communicate. 
As it happens with the medical treatment used for other 
psychic troubles, many patients with serious mental dis-
ease must try different kinds of antipsychotics before 
finding the medicine or the combination of medicine that 
produce a positive effect.  
 
The treatment of schizophrenic disorders in divided into 
three main phases: 
• acute phase: it controls the symptoms of the acute 
psychotic episode (psychomotor agitation, hallucinations, 
deliriums) and it lasts about 6-8 weeks; 
• phase of stabilization: it consists of the prosecution 
of the antipsychotic treatment with a full dosage for at 
least 6 months;  

• phase of maintenance: it consists of the  prophylaxis 
or prevention of the relapses. 
 
This phase, especially in subject with an multiepisodic 
clinic history, should go on for at least 5 years and indefi-
nitely in case of patients who have a family to support or 
a clinic state of health particularly serious. 
 

Acute phase  
In the light of an acute psychotic episode, we should con-
sider fundamental variables before choosing a medicine: 
the eventuality that the patient could develop extra-
pyramidal collateral effects (or hypotensive reactions) and 
the risk of a  iatrogenic deterioration of the global symp-
tomatology. So, it is important to consider the symptoma-
tologic characteristics of the acute psychotic episode to 
decide the correct medicine. It is usually good to start the 
therapy using one antipsychotic although in some cases 
(used as nocturnal soothing and to control aggressiveness 
and/or agitation) it seems to be better the association of 
neuroleptics with a different power of action or neurolep-
tics and new mixture. 
 

Phase of stabilization 
The phase of stabilization of the neuroleptic treatment 
hasn’t been considered  yet in its specific and complex 
aspects and the data about it are not enough, principally 
with regard to the relation between this phase, the evolut-
ive characteristic of the disease and the global manage-
ment of the patient. Probably, after an acute episode, 
modifications of the cerebral neurochemical paterna 
might occur, partly due to the intrinsic evolution of the 
disease and partly secondary to the pharmacodynamic ac-
tion of the neuroleptics that control dopaminergic hyper-
activity. 
 
This fact could explain the reason of a higher risk of 
mood depression and suicide during this phase and also 
the risk of psychotic relapses. In this context the ”atypi-
cal” mixture have a privileged role. They are characte-
rized by a high pharmacodynamic “eclecticity” and they 
easily adapt to the heterogeneity of the symptoms and 
symptomatologic seriousness of schizophrenic disease 
and to the evolution of the different psychopathologic 
cases after the remission of the acute episode, because 
they can stabilize the clinic situation better than others. 
 
Phase of maintenance 
The main purpose on this phase is to prevent relapses, to 
reduce their number,  frequency and the intensity and to 
try to stop or make the schizophrenic process slower. The 
medicine and the dosage must interfere as little as possi-
ble with the residual emotional and cognitive capacity of 
the patient, trying not to expose him  to risks of serious 
collateral effects (as the tardy dyskinesia, whose inci-
dence is between the 4% and the 5%) or to a negative 
syndrome, secondary to the neuroleptics themselves. The 
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neuroleptics atypical are very interesting for a long- term 
therapy. 
An aspect that can favour compliance and acceptance of 
the therapy is the positive influence that the atypical 
medicines seem to have on the cognitive side of schizo-
phrenia. The alteration of the cognitive sphere is not only 
a characteristic of this disease but it is probably also the 
consequence of the strong and long dopaminergic block 
that the neuroleptics cause in the central nervous system. 
The atypical antipsychotics, produce a lower dopaminer-
gic block and can increase through the block of receptors 
5 HT2, the dopaminergic release in the prefrontal cortex. 
They seem to improve the cognitive symptoms in patients 
who were treated with neuroleptics for a long time and 
they also could be able to prevent, in part, the neurocogni-
tive deterioration if used from the beginning of the dis-
ease.     
 
• Psychologic and social rehabilitation. The research 
shows that schizophrenic subjects who follow structured 
psychologic and social programmes of rehabilitation and 
keep on taking medicine, are able to control the disease 
better and obtain a better quality of life. The purpose of 
the therapy is to develop a collaborative relationship be-
tween, the patient, his family and the doctor, so that the 
patient can learn to understand and control his disease, 
can take the medicine according to the prescriptions and 
can control better the stress too. 
 
Antipsychotics 
The terms antipsychotic and neuroleptic define a group of 
medicine principally used to treat schizophrenia, but they 
are also efficacious for other psychosis and in states of 
psychic agitation. They have an anti-delirious and anti-
hallucinatory action and they can be administered  by 
mouth, with intramuscular and intravenous injections. A 
right dosage reduces delirium, hallucinations and  divert-
ing behaviour and favours the social integration. Took by 
a healthy subject, this kind of medicine doesn’t act as 
sedative but produce an extreme indifference to the envi-
roning stimulus and a very strong emotive apathy. It 
doesn’t cause dependence and it isn’t much toxic, but can 
produce important collateral effects. During the first years 
of the ‘900, it was discovered that a derivative of aniline, 
the promethazine, had important sedative and anti-allergic 
properties. From this substance derived the chlorpromaz-
ine, that at the beginning was used as sedative. Henry La-
borit found out that this derivative could cause a particu-
lar indifference to the environing stimulus without alter-
ing the state of vigilance. Thanks to the great commercial 
success of the chlorpromazine, the research of new neuro-
leptic had begun by now and after about 10 years almost 
all the most important classes of  antipsychotics that we 
have today were individuated and produced. They are: 
phenotiazines very similar to the chlorpromazine, but also 
thioxanthenes, dibenzoxazepine, butyrophenones, di-
phenylbutylpiperidine and more. There was also the in-

troduction of new antipsychotics, with a great affinity for 
dopaminergic and serotonergic places as  risperidone, 
clozapine, olanzapine, quetiapine, aripiprazol.  
The antipsychotics are divided into two classes: classic or 
typical and atypical 
 
“Typical” antipsychotics   
They were introduced in the 50’s and all of them could 
treat the positive symptoms of schizophrenia. 
 
This medicine block the dopamine receptor (type 2) and 
they can be classified “of high, medium and low power”. 
The specific medicine is chosen considering first of all the 
collateral effects, how to administer it and the previous 
answer of the patient to the medicine. Some of the classic 
antipsychotics are available as depot preparations with a 
long lasting action, useful principally to exclude a hidden 
pharmacologic non-compliance that could be the cause of 
symptomatologic exacerbations and lack of answer to the 
medicine. They can be useful also for patients who can’t 
take medicine everyday. Classic antipsychotics are asso-
ciated with collateral effects as sedation,  acute dystonic 
reactions, that include spasm of facial muscles and stiff 
neck, syndromes similar to Parkinson, characterized by a 
general slowing of voluntary movements, akinesia with 
facial mask, rigidity, trembling at the upper limbs, 
akathisia , that is the need to be always in motion, tardive 
dyskinesia, associated with long lasting treatment. They 
appear more frequently in elderly people and they are 
characterized by stereotyped and repeating movements 
orobuccal and choreiform movements the extremities, 
raising of prolactin and weight. The most serious compli-
cation that neuroleptics medicine could potentially cause 
is the “ neuroleptic malignant syndrome”. A high par-
enteral dosage of  phenotiazine  or  haloperidol, can cause 
this syndrome. The warning signs are: rigidity, rabbit 
syndrome, restriction of the throat, absolute akinesia or an 
incoercible agitation, deglutition troubles, profuse transpi-
ration, tachycardia and mutism. The worrying signals are 
a persisting fever, during the 24 hours without an infec-
tious cause.  
 
The state of conscience is often  perturbed, the patient is 
stupefying, obnubilated and he can easily evolve to coma; 
once the syndrome has begun it develops in 24-72 hours 
and the death can supervene suddenly with an isothermal 
pallor syndrome caused both for cardiovascular collapse 
and respiratory isufficiency. In particular the exams show 
a leucocytosis and an increase of muscular CPK that 
represents the best element to think of a malignant syn-
drome due to neuroleptics. It is necessary to suspend the 
administration of neuroleptics, to move the patient to an 
intensive care with a symptomatic treatment with a cor-
rection of metabolic deficit and cardiorespiratory treat-
ment; it is also necessary to do a treatment with dopa-
minergic antagonists as bromocriptine 15-30 mg/die (Par-
lodel). [7]. 
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 “Atypical” antipsychotics 
The introduction in clinical practice of antipsychotics of 
new generation or “ atypical antipsychotics”, has made it 
possible to make a great progress in the treatment of 
schizophrenia in comparison with the classic neuroleptics 
and it has also made available many molecules strictly 
associated with the physiopathology of this disease. They 
can be tolerated better than the other antipsychotics. In 
particular they cause extrapyramidal symptoms less often 
than the older antipsychotics. For most of the patients 
with schizophrenia, this medicine have more efficacy and 
less collateral effects than the conventional ones. From a 
pharmacodynamic point of view, the main characteristic 
of the atypical molecules is to link with less affinity the 
dopaminergic  receptors D1 e D2, but to link with more 
affinity other receptors, as the  serotoninergic 5-HT2A, 
adrenergic and histaminergic explaining the less inci-
dence of extrapyramidal side effects (Extra-Pyramidal 
Symptoms, EPS) caused by the block of receptors D2 . 
Moreover, the use of atypical molecules doesn’t cause an 
increase of prolactin. In fact, this collateral effect, associ-
ated with the classic antipsychotics, cause a series of sex-
ual and reproductive troubles; this can be related to the 
reduced block of dopaminergic receptors, that control in a 
inhibitory way the release of prolactin at the tubero-
infundibolar level. It was also emphasized the importance 
of the constant of dissociation of these antagonists on the 
dopaminergic receptor, pointing out that, during the re-
ceptorial block, the more is the time spent to stimulate the 
receptor by the endogenous DA,  the less is the risk of 
collateral effects [8-10]. 
But the less incidence of collateral effects is not the only 
advantage of this class of medicine. In fact it has been 
proved that, in part, these molecules are active in those 
patients who didn’t respond to the therapy with classic 
antipsychotics and can oppose  the cognitive deficit of 
schizophrenic patients. The atypical neuroleptics are 
characterized by a higher affinity towards the receptors 5-
HT2 in comparison with dopamine D2 receptors and this 
affinity is very important to consider a medicine belong-
ing to the class of the atypical.  
Another characteristic of the atypical medicine is the mul-
tireceptorial profile: in fact, this medicine act together 
with serotoninergic, cholinergic, adrenergic e histaminer-
gic receptors although with different affinities. Moreover 
it is important to point out that beyond the similarities 
there are also differences among these molecules of new 
generation, principally in the interaction with the sero-
toninergic receptors 5-HT1A, 5-HT6 e 5-HT7 and the 
muscarinic cholinergic receptors. 
 
Research in experimental neurobiology suggested that the 
efficacy of atypical antipsychotics  is in part due to the 
capacity of this medicine to stimulate the neuronal tro-

phism, to cause neurogenesis and in general to have pro-
tecting effects. 
 
The improvement of global cognitive functions due to 
atypical antipsychotic could be secondary to the reduced 
side effects and to their higher efficacy on negative symp-
toms. Generally, the atypicals have showed a best effi-
cacy in the tests of verbal production,  fine motory control 
and  executive functions in comparison with the classic 
neuroleptics [11-19]. 
 
A common characteristic of antipsychotics is the neces-
sity of a  long treatment for many weeks to have a thera-
peutic effect. This observation suggest that the effects of 
this kind of medicine is indirect and that its actions don’t 
depend on the initial phase of the treatment but to a  fol-
lowing phase of adaptation. Today the molecular mecha-
nisms that characterize this phase of adaptation are not 
know yet but they probably involve changes in genetic 
transcription. 
 
The atypical antipsychotics are:    
• first quality medicine for schizophrenia of new diag-
nosis; 
• an alternative  in the treatment of acute episodes of 
schizophrenia; 
• helpful in patients that don’t tolerate the undesired ef-
fects of conventional medicine; 
• advisable in case of relapses when the conventional 
therapy can’t control adequately the symptoms  
 
The first  antipsychotic used in clinic: the reserpine.  
It is an alkaloid obtained by the roots of Rauwolfia Ser-
pentina and it was one of the first antipsychotics used in 
the 50’s parallely with the phenotiazine and today it has a 
historical importance. 
 
The sedative effect of reserpine 
The reserpine, because of its lipophilicity, goes easily 
through the hematoencephalic barrier and it acts as seda-
tive on the CNS causing depletion of noradrenaline .  
 
Mechanism of action 
It inhibits the peripheric sympathetic transmission block-
ing the cytoplasmatic transporter of amine, among them 
the noradrenaline, that takes these amine to the presynap-
tic vesicle. The noradrenaline accumulates outside and it 
id quickly degraded by the MAO.  
 
Side effects 
Extrapyramidal disorders, sleepiness, low blood pressure, 
vasodilatation, bradycardia, vertigo, ulcer, diarrhoea, psy-
chic depression that can take to suicide, sleep  
 
disorders, impotence (in men), amenorrhoea (in women). 
Typical antipsychotics 
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• Phenotiazines: aliphatic , piperidinic,  piperazinic 
• Thioxanthenes: tiothixene  
• Butyrophenones: haloperidol  
• Diphenylbutylpiperidine: pimozide  
• Dibenzoxazepine: loxapina  
• Dihydroindolone: molandone  
 
Phenotiazine 
 
There are many phenotiazine that differ among them for a 
certain elective nature  action and for a greater or less in-
cidence of collateral effects. 
 
Chlorpromazine 
The chlorpromazine is the prototype of the phenotiazines 
and the neuroleptics in general. 
Its introduction in psychiatry in the 50’s, opened the age 
of psycho-pharmacology in the treatment of psychic dis-
orders, especially of psychosis. Thanks to it the condition   
of many psychiatric patients is notably improved  so to 
favour a new integration of many of them and reduce ad-
missions to hospital in mental hospitals (and today the 
abolition of them). 
 
Mechanism of action 
The phenotiazines act selectively on the reticulated sub-
stance, inhibiting the activating  functions that this struc-
ture has especially on the cortical nerve centres. From a 
biochemical point of view, the phenotiazine interfere with 
the functioning of the chemical mediators of the CNS. In 
particular they block the dopaminergic receptors [15]. 
 
Classification 
From a chemical point of view the phenotiazines can be 
divided in different groups; the most important are: 
 
a. aliphatic:  chlorpromazine, promazine; 
b. piperidinic:  tioridazine 
c. piperazinic: fluphenazine, tietilperazine, 
prochlorperazine, butirrilperazine 
 
 
Butyrophenones 
 
 
Haloperidol 
Prototype of this class: haloperidol. It was introduced in 
the treatment of psychosis in 1958 and it is a strong antip-
sychotic, efficacious in the treatment of schizophrenia and 
the maniacal phase of the maniacal-depressive disease; 
the mechanism of action is similar to the phenotiazines. 
The haloperidol calms the patient and induces sleep in 
agitated patients; the sedative effect is less strong com-
pared to the chlorpromazine. They have in common many 
negative effects on the secretion of hypophysial hor-
mones, caused to the same mechanism of action, that is 
the block of dopaminergic transmission. Another field of 

utilization of the haloperidol is the so-called neurolep-
toanalgesia, a preanesthetic medication used in surgery 
administering the haloperidol associated with strong anal-
gesics (generally morphine derivatives). Such  kind of 
procedure make the general anaesthesia safer in cardio-
paths patients and sometime make surgical operations 
possible on subjects in a conscious state. This is a very 
advantageous condition in different neurosurgical prac-
tices and in otorhinolaryngology. The haloperidol, com-
pared to the other antipsychotics, has less strong effects 
on the autonomic nervous system because its antiadrener-
gic and anticholinergic properties are less marked. Con-
sequently its secondary cardiovascular effects are  infe-
rior.  
 
Thioxanthenes 
 
Clopentixol and zuclopentixol are strong and efficacious 
neuroleptics, with a pharmacologic profile similar to the 
phenotiazines, but with a longer action. In fact they are 
used for treatments of maintenance with a slow release. 
The clopentixolo is characterized by a block of the dopa-
mine receptors D1 that is bigger than the block of the re-
ceptors D2 and a high affinity with the serotoninergic re-
ceptors 5HT2. The medicine has a scarce adrenolitic, 
muscarinic and histaminic activity. 
 
The clopentixolo is compounded of a third of Z-
clopentixolo, with a bigger antipsychotic activity and two 
third of E-clopentixolo. 
 
Diphenylbutylpiperidine 
 
Pimozide 
 
The pimozide is the prototype. It is an interesting medi-
cine because it has a  prolonged     action (from a day to 
some weeks) after an oral administration. But the  di-
phenylbutylpiperidine frequently causes extrapyramidal 
disorders, sleepiness, weakness, general malaise, spasms, 
galactorrhoea and it also has a sedative effect.  
 
ATYPICAL ANTIPSYCHOTICS 
 
• Dibenzodiazepin: clozapine 
• Benzamides: sulpiride 
• benzisoxazoles: risperidone 
 
Dibenzodiazepin 
 
These drugs have more experimental than clinical interest 
because not always in the tests of laboratory they behave 
according to the established criterions for the drugs antip-
sychotics; they have scarce antidopaminergic properties. 
It's possible that these atypical actions are due to the fact 
that these drugs have a notable central antocolinergic ac-
tivity. 
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Clozapine 
 
The clozapine, founder of the family and enough power-
ful antipsychotic, is effective in a percentage up to the 
50% of the resistant patients to the conventional antipsy-
chotics. The clozapine reduces the negative symptoms, it 
produces scarce or void motor adverse effects and are not 
the risk to cause tardive dyskinesia, but it produces other 
collateral effects as sedation, hypotension, tachycardia, 
increase of weight and increase of the salivation. 
The clozapine can cause convulsions with a dose-
dependent mechanism.  
The more serious collateral effect is the agranulocytosis, 
that can be revealed in around 1% of the patients. This 
happens when thick doses of drug are used and it rise up 
within the first 8-12 weeks, the appearance can be sudden, 
for this to every symptom of infection (especially in the 
respiratory tract ) it's necessary to perform an accurate 
hematological analysis. In fact for the first 18 weeks it's 
necessary to generally check the leucocyte counts and the 
clozapine it reserved to the patients that have unsatisfac-
tory response to other drugs. [20] 
 
Substituted benzamides 
 
Sulpiride 
 
This is a recent therapeutic class of antipsychotics. The 
substituted benzamides represent a class of compounds 
characterized by analogous mechanism of action on the 
dopaminergic system, predominantly mediated by selec-
tive block of D2 receptors, but with a notable heterogene-
ity of clinical use. 
The substituted benzamides currently in commerce in It-
aly are sulpiride (prototype of the class) amisulpride, 
levosulpiride, sultopride and tiapride, structurally analo-
gous to metoclopramide (Plasil), drug with antiemetic and 
antidispeptic action, had been using against nausea and 
vomiting and that, in sensitive patients (to es., children) or 
if used in prolonged times, it can cause extrapyramidal 
side effects. The substituted benzamides (particularly 
levosulpiride) maintain the antiemetic and antidispeptic, 
procinetic characteristics of the metoclopramide, but, 
while to elevated dosing they involve as antipsychotics 
(through a block of the D2 post-synaptic receptors ), to 
low dosing they show (particularly amisulpride) activat-
ing effect, that is attributed to a selective action on the D2 
pre-synaptic receptor that determines an increase of do-
pamine release, involved in the antidepressant activity. 
The substituted benzamides, as general class, show an 
elevated selectivity for the D2 receptors and few or noth-
ing affinity for the D1 receptors and the serotoninergic, 
noradrenergic, histaminergic and muscarinic receptors. In 
comparison to other antipsychotics the substituted ben-
zamides have the advantage to cause smaller extrapyra-
midal effects, but more frequently they cause dyslexia and 

galattorrhea. The pharmacokinetics of the substituted 
benzamides results diversified: while the sulpiride and the 
levogire isomer, the levosulpiride, shows a very low 
(around 30%) bioavailability, the tiapride and the sulto-
pride they have an almost complete absorption with great 
bioavailability. 
 
The hepatic metabolism of the benzamides is very limited 
(to exception of the sultopride that suffers an elevated 
first pass hepatic metabolism) and such molecules are ex-
creted, unmodified, by renal tract. Their elimination half-
life is enough brief (around 4-7 hours) with exception of 
amisulpride, that reaches 17 hours. Notable differences of 
pharmacological (relatively to block of D2 receptors) 
power exist among various molecules. As regards the in-
dications, also to forehead of the substantial described 
pharmacological homogeneity, the use of such drugs has 
peculiar clinical connotations. The sulpiride is used in 
numerous clinical indications, anxious and depressive 
disorders with visceral (to middle-low dosing) somatiza-
tion, acute and chronic (to tall dosing) schizophrenia. The 
levosulpiride, that representing the active levogire isomer 
of the sulpiride can effectively be used to dosing around 
halves the sulpiride, is employed, to diversified dosing, in 
the dispeptics syndromes, in the anxious or depressive 
somatizations, in the muscle-tensive cephalea, in the con-
trol of the nausea and vomiting, as coadjutant in the anti-
depressant therapies. The sultopride is primarily used as 
antipsychotic, exploiting the sedative action in the psy-
chiatric urgencies, the states of psychomotor excitement , 
the acute delirious episodes and the confusional states, 
above all in the alcoolists.The tiapride finds indication in 
the choreic dyskinesias, in the cefalalgic syndromes, in 
the behavioral disorders with nervousness and anxiety (to 
es., in the alcoholism and in the elderly), in the delirium 
tremens. The amisulpride is indicated in low dose in the 
treatment of the depressive disorders, especially in the 
distimic forms, while, in high dose, it's used in the 
schizophrenia, showing effectiveness both on the positive 
and negative symptoms [20]. 
 
Benzisoxazoles 
 
In this class there is Risperidone, that is a selective mono-
aminergic antagonist with unique ownership.  
 
Risperidone  
 
It derives from an extending search to focus on the drugs 
able to selectively stop the 5-HT2 receptors, with the in-
tention to discover a new class of antipsychotics. A long 
series of these substances was discovered, between them 
the ritanserin, the composed R41468, the ketanserin [21]. 
 
These pharmacological agents opposed the action of the 
LSD and the mescaline, to in fact the effects of these psy-
chomimetic depended on an interaction with the 5-HT2 
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receptors. But the ritanserin and the ketanserin in the 
clinical trials mainly showed a strong action on the sleep, 
while the antipsychotic ownerships were scarce, in com-
parison to the haloperidol. 
 
These two selective blockers of 5-HT2 receptors im-
proved the sleep in the neurotic depression, in the dyst-
hymia and in the schizophrenia associated with depres-
sion, and so they contributed to improve the general state 
and the humor in the studied subjects. Although these two 
substances were not commercialized, they constituted the 
fundamental premise for the following development of 
the risperidone [22]. 
 
The setoperone was formulated, contemporarily to the ri-
tanserin and the ketanserin, with the ability to block the 
D2 receptors however too moderate, then the pipamper-
one was formulated and the compound R64766 was syn-
thesized in november 1984, a molecule that, in the rapes, 
it showed activity in all antagonism tests for the sero-
toninergic 5-HT2 receptors, and, equally of the haloperi-
dol, it was active in all the antagonism tests for the dopa-
minergic D2 receptors. The compound R64766 was bap-
tized risperidone, the first serotonin-dopamine antagonist. 
In comparison to the other antipsychotics, the initial stud-
ies showed that the risperidone had smaller neuroleptic 
effects: it induced catalexia to more elevated doses in 
comparison to the chlorpromazine, and already to clini-
cally effective dosing it induced reduced extrapyramidal 
effects. 
 
The risperidone has an elevated antipsycotic effectiveness 
combined with important abilities to improve the humor, 
the contact with the patient and to reduce contemporarily 
the existing extrapyramidal symptoms.  
 
It became so the prototype of a new generation of drugs 
and it began to impose among the antipsychotics mostly 
prescribed. The risperidone also ties the adrenergic alfa1 
receptors and, with smaller affinity, the H1- histaminergic 
and alfa2 - adrenergic receptors, while it is not having af-
finity for the cholinergic receptors. The central antago-
nism balanced between serotonin and dopamine can re-
duce the risk of extrapyramidal side effects and to extend 
the therapeutic activity to the improvement of the nega-
tive and affective symptoms of the schizophrenia. 
 
The risperidone is completely absorbed after oral admini-
stration reaching peak plasma concentration within 1 to 2 
hours. The absorption is not influenced by food and thus 
risperidone can be given with or without meals. Risperi-
done is partly metabolized by the Cytochrome P-450 2D6 
to 9-hydroxy-risperidone which has similar pharmacol-
ogical activity to risperidone. Risperidone is submitted to 
N-dealkylation through another metabolic pathway [23]. 
 

After oral administration to psychotic patients, risperi-
done is eliminated with a half-life of about 3 hours. The 
half-life of 9-hydroxy-risperidone and of the active antip-
sychotic fraction is of 24 hours. In the greatest part of the 
patients. In plasma risperidone is bound to albumin and 
alfa1-acid-glycoprotein. The plasma protein binding of 
risperidone is 88%, while that of 9-hydroxy -risperidone 
is 77%. One week after administration, 70% of the dose is 
excreted in urine and 14% in feces. In urine, risperidone 
with 9-hydroxy-risperidone represents 35-45% of the 
dose. The remainder consists of inactive metabolites. [29] 
 
Aripiprazole 
The pharmacology of aripiprazole is particular and inno-
vative, it can be considered the first one of  "new genera-
tion" of atypical antipsychotics, for the peculiarity of 
mechanism of action, that is unique in the typical and 
atypical class of antipsychotics. The preclinical study 
have shown that aripiprazole, quinolone-derived, acts as 
stabilizing of the dopaminergic and serotoninergic sys-
tems, by partial agonist activity on the D2 and 5HT1A 
receptors and by 5-HT2A receptor antagonist action. 
The aripiprazole, as many antipsychotics, bound with 
high affinity to various dopaminergic receptors of family 
D2, but, contrarily to other antipsychotics that acts as D2 
receptors antagonists, it is a receptor partial agonist. A 
partial agonist bound to dopaminergic receptors prevent-
ing the bond of the DA, but at the same time it cause a 
certain receptor activation, that is physiologically remark-
able, however very more weak of that endogenous DA 
caused. Then, the postsynaptic receptor hyperactivity is 
modulated and stabilized, but not completely blocked. 
The introduced clinical studies, which 1648 schizophrenic 
patients with acute episodes have participated, have 
shown that the therapy with aripiprazole allows a notable 
improvement both positive (hallucinations, deliriums) and 
negative (affective leveling, loss to like and of interest) 
symptoms, characteristic of this pathology. [24] 
 
Paliperidone 
                                                      
The risperidone is a very effective atypical antipsychotic 
in the delirious acute episodes, but that to tall dosing it 
behaves as typical antipsychotic. The risperidone is me-
tabolized by the cytochrome P450, isoform CYP2D6, to 
the active metabolite paliperidone that, with the native 
drug, it shares the characteristics of antagonism on the re-
ceptors of the serotonin. (5HT2A) and the dopamine 
(D2), implicated in the schizophrenia. Inhibiting these re-
ceptors, the paliperidone contributes to the normalization 
of the cerebral activity and reduces the symptoms [25]. 
 
The dominant central antagonism of the serotonin can re-
duce the tendency of paliperidone to cause extra-
pyramidal unwanted effects.  The advantage of the use of 
the paliperidone, that has a pharmacological action inde-
pendent of CYT P450, instead of the risperidone, it could 
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be also due really to the fact that in such way a lot of due 
pharmacological interactions would be avoided to inter-
ference with the activity of the CYP2D6, that is known to 
have involved in the metabolism of the 25% of the drugs 
of commune therapeutic employment. 
 
The paliperidone is available in a formulation to con-
trolled release, able to increase the tolerability (demoli-
tion of the peak concentration) and to allow the once-
daily administration, beginning the treatment with the ef-
fective dose, without necessity of titration, while the 
risperidone is administered twice a day. 
 
Besides, the attainment of elevated hematic concentra-
tions can be avoided, with consequent reduction of un-
wanted effects due to excessive block of the receptors D2 
(extra-piramydal effects, apathy, etc). The principal ad-
vantages of the paliperidone therefore they are repre-
sented by the reduction of the peak plasma concentrations 
and by the absence of metabolism by the CYP2D6. 
 
This aspect can be particularly important for the psychot-
ics patients that, on one side, being often strong smokers, 
they could manifest an increased metabolic activity for 
xenobioticis because of the induction of numerous iso-
forms of the CYP450 by some components of smoke, and 
from the other, being also often in treatment with drugs 
(to es. antidepressants) inhibiting of the CYP450, they 
could have a redoubt metabolic activity. For these rea-
sons, the paliperidone can be suitable for the elderly pa-
tients, also in presence liver insufficiency. 
 
The drug that contains the active principle paliperidone is 
INVEGA, a racemic mixture of (+) and (-) paliperidone, 
whose pharmacology activity is qualitatively and quanti-
tatively very similar. It is suitable for the treatment of 
schizophrenia, before approved in 2006 in the United 
States for the treatment of acute schizophrenia, then in the 
March 2007 for the maintenance treatment of  schizo-
phrenia. It is also approved for the schizophrenia's treat-
ment in the European Union in June 2007 [26]. 
 
Osmotic-release oral system OROS 
It is available in prolonged release tablets (3 mg, 6 mg, 9 
mg, 12 mg), therefore it is released slowly by tablet. 
INVEGA uses in fact a osmotic-release system, to slowly 
surrender the drug and to allow its administration once 
daily. The drug checks the symptoms of the schizophrenia 
through this system OROS (osmotic controlled oral deliv-
ery system), a system of oral osmotic pomps, composed 
by a special capsule that, through the osmotic pressure, it 
allows the gradual release of the drug within the 24 hours, 
avoiding the immediate release, that can reveal of difficult 
tolerability for the patient [27]. 
 
The system is composed of nucleus with 3 layers, sur-
rounded by a polymeric membrane insoluble in water and 

semipermeable in comparison to it. The nucleus consists 
of two layers containing the drug and the eccipientis and a 
layer containing osmotically active components. On the  
layer containing the drug there are two orifices. In watery, 
in the gastrointestinal tract, the molecules of water spread 
inside the system through the semipermeable membrane. 
In this way, it produces a difference in concentration that 
to drain out the drug. In fact the absorbent polymers of 
the nucleus inflate and they form a gel containing paliper-
idone and then it's pushed out through the orifices. The 
biologically inactive components of the tablet they are in-
tact during the gastrointestinal transit and they are elimi-
nated in faeces with the insoluble components of the core. 
 
Administration 
The recommended initial dose of INVEGA is 6 mg, ad-
ministered once daily to the morning. The tablet must be 
swallows whole with a liquid. INVEGA can be taken to 
fast or at breakfast, but it's necessary to take it always to 
fast or always at breakfast and not one day to fast and one 
day with food. The dose can be modified after the evalua-
tion of the symptoms, up to an final dose inclusive be-
tween the 3 and the 12 mg once a day. INVEGA must be 
uses with caution in the subjects with serious troubles to 
the liver. The patients affections from light ( creatinine 
clearance ≥ 50 to < 80 ml / min) or moderate (creatinine 
clearance  ≥ 30 to < 50 ml / min) renal problems, inclu-
sive some elderly patients, must begin with a smaller 
dose, while the use of the drug is not recommended in pa-
tient with serious renal problems (creatinine clearance ≥ 
10 to < 30 ml / min). The dosing recommended for the 
elderly patients with normal renal functionality (≥ 80 ml / 
min) is the same recommended for the adults with normal 
renal functionality. Nevertheless, since in the elderly ones 
the renal functionality can be reduced, it can be necessary 
to repair the dosing. 
 
In pregnancy and nursing suitable data regarding the use 
of paliperidone don't exist. In studies ducts on the ani-
mals, paliperidone is not shown teratogen, but other types 
of reproductive toxicity have been found. The use of an-
tipsychotic during the last quarter of pregnancy has in-
volved in the newborn neurological  disturb for a long 
time, but reversing, of extra-pyramidal nature. However 
INVEGA must not be assume in pregnancy if not in case 
of absolute necessity and if it were necessary to interrupt 
the treatment during the pregnancy, the interruption must 
not be sudden. 
 
Paliperidone is excreted in the maternal milk in such 
measure that in case of administration of therapeutics 
doses to women in nursing, the effects are probable on the 
newborn. INVEGA has not been studied in patient < 18 
years of age. 
 
Pharmacokinetic properties 
The pharmacokinetics of paliperidone following the ad-
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ministration of INVEGA is proportional to the dose in the 
recommended clinical interval ( 3 to 12 mg). 
 
Absorption 
Following the administration of a single dose, INVEGA 
shows an ascending gradual release, allowing the plas-
matic concentrations of paliperidone to constantly in-
crease and to reach the maximum plasma concentration 
(Cmax) 24 hours after the administration. With one daily 
administration, the concentrations to the steady state of 
paliperidone are reached within 4-5 days by the beginning 
of the treatment in the greatest part of the subjects. The 
characteristics of release are translated in least fluctua-
tions of the peak-valley concentrations of the active prin-
ciple, if they are compared to those observed with risperi-
done to immediate release (fluctuation index 38% vs 
125%). The absolute oral bioavailability of paliperidone 
following INVEGA administration is 28% (IC 90% of 
23%-33%).  The administration of paliperidone to release 
highly prolonged with a caloric / rich standard meal of 
fats increases the Cmax and the AUC of paliperidone up 
to 50-60% in comparison to the administration in state of 
fast. 
 
Distribution 
Paliperidone is quickly distributed and the apparent vol-
ume of distribution is 487 l. The plasma protein binding 
of paliperidone is 74% and concerns the α1-acid glyco-
protein and the albumin. 
 
Metabolism and elimination 
One week following administration of a single oral dose 
of 1 mg immediate-release 14 C-paliperidone to healthy 
volunteers, 59% of the dose was excreted unchanged into 
urine, showing that paliperidone is not extensively me-
tabolized in the liver. Approximately 80% of the adminis-
tered radioactivity was recovered in urine and 11% in the 
feces. Four primary metabolic pathways have been identi-
fied in vivo, none of which could be shown to account for 
more than 6,5 % of the dose: dealkylation, hydroxylation, 
dehydrogenation, and benzisoxazole scission. 
 
Although in vitro studies suggested a role for CYP2D6 
and CYP3A4 in the metabolism of paliperidone, there is 
no evidence in vivo that these isozymes play a significant 
role in the metabolism of paliperidone. The terminal 
elimination half-life of paliperidone is approximately 23 
hours. In vitro studies have shown that paliperidone is a 
P-gp substrate and a weak inhibitor of P-gp at high con-
centrations. No in vivo data are available and the clinical 
relevance is unknown. Elimination of paliperidone de-
creased with decreasing renal functionality. Total clear-
ance of paliperidone was reduced in subjects with im-
paired renal function by 32% on average in mild (CrCl = 
50 to < 80 mL/min), 64% in moderate (CrCl = 30 to < 50 
mL/min), and 71% in severe (CrCl = < 30 mL/min) renal 
impairment. The mean terminal elimination half-life of 

paliperidone was 24, 40, and 51 hours in subjects with 
mild, moderate, and severe renal impairment, respec-
tively, compared with 23 hours in subjects with normal 
renal function (CrCl ≥ 80 mL/min). The apparent clear-
ance of paliperidone following INVEGA administration is 
approximately 19% lower in women than men. This dif-
ference is largely explained by differences in lean body 
mass and creatinine clearance between men and women. 
 
Clinical trials  
The effects of INVEGA have been analyzed in experi-
mental models before studied on the human. INVEGA 
has been examined in three principal brief term studies, 
conducted on 1692 adult patient affections by schizophre-
nia. The effects of INVEGA have been analyzed in ex-
perimental models before studied on the human.  IN-
VEGA has been examined in three principal studies to 
brief term, conducted on 1692 adult patient affections by 
schizophrenia. In the three studies, the doses of INVEGA 
understood between 3 and 15 mg a day are been com-
pared with placebo (fictitious treatment) and with olan-
zapina (another drug antipsychotic). Efficacy was evalu-
ated through variation of the symptoms of the patients af-
ter 6 weeks, measured by standard scale for evaluation of 
the schizophrenia. 
In a further study the effects a long term of INVEGA 
have been examined in the prevention of new symptoms; 
the study has been realized for a period up to 35 weeks in 
207 patients that had been treated initially for symptoms 
of schizophrenia within 14 weeks. 
 
INVEGA results more effective than the placebo and ef-
fectiveness as the olanzapina in to reduce the symptoms 
of the schizophrenia. In the first brief term study the pa-
tients essays with placebo have recorded a middle reduc-
tion of the symptoms score of 4,1 points in comparison to 
a middle reduction among 17,9 and 23,3 points, recorded 
in the subjects essays with INVEGA and 19,9 points in 
the patients in care with olanzapina. Analogous results 
have also emerged in the other two brief term studies. The 
three studies have shown that the greatest dosing of IN-
VEGA are more effective in to reduce the symptoms in 
comparison to smaller dosing. In the long term study IN-
VEGA results more effective than placebo in the preven-
tion of new symptoms of the schizophrenia. [25-29] 
 
Contraindications and side effects 
 
QT interval  
As with other antipsychotics, caution should be exercised 
when INVEGA is prescribed in patients with known car-
diovascular disease or family history of QT prolongation, 
and in concomitant use with other drugs thought to pro-
long the QT interval. 
 
Neuroleptic malignant syndrome 
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As with other antipsychotics, has been reported the Neu-
roleptic Malignant Syndrome (NMS), characterised by 
hyperthermia, muscle rigidity, autonomic instability, al-
tered consciousness, and elevated serum creatine phos-
phokinase levels. 
 
Tardive dyskinesia  
Medicines with dopamine receptor antagonistic properties 
have been associated with the induction of  tardive dyski-
nesia characterised by rhythmical, involuntary move-
ments, predominantly of the tongue and/or face. 
 
Hyperglycemia 
Rare cases of glucose related adverse reactions, e.g., in-
crease in blood glucose, have been reported in clinical tri-
als with INVEGA. As with other antipsychotics, appro-
priate clinical monitoring is advisable in diabetic patients 
and in patients with risk factors for the development of 
diabetes mellitus. 
 
Orthostatic hypotension  
Paliperidone may induce orthostatic hypotension in some 
patients based on its alpha-blocking activity.  
 
Based on pooled data from the three, placebo-controlled, 
6-week, fixed-dose trials with INVEGA (3, 6, 9, and 12 
mg), orthostatic hypotension was reported by 2.5% of 
subjects treated with INVEGA compared with 0.8% of 
subjects treated with placebo. INVEGA should be used 
with caution in patients with known cardiovascular dis-
ease (e.g., heart failure, myocardial infarction or ischae-
mia, conduction abnormalities), cerebrovascular disease, 
or conditions that predispose the patient to hypotension 
(e.g., dehydration and hypovolemia). 
 
Seizures  
INVEGA should be used cautiously in patients with a his-
tory of seizures or other conditions that potentially lower 
the seizure threshold. 
 
Potential for gastrointestinal obstruction  
Because the INVEGA tablet is non-deformable and does 
not appreciably change shape in the gastrointestinal tract, 
INVEGA should not ordinarily be administered to pa-
tients with preexisting severe gastrointestinal narrowing 
(pathologic or iatrogenic) or in patients with dysphagia or 
significant difficulty in swallowing tablets. There have 
been rare reports of obstructive symptoms in patients with 
known strictures in association with the ingestion of 
medicines in non-deformable controlled-release formula-
tions. Due to the controlled-release design of the dosage 
form, INVEGA should only be used in patients who are 
able to swallow the tablet whole.  
Conditions with decreased gastro-intestinal transit time  
Conditions leading to shorter gastrointestinal transit time, 
e.g., diseases associated with chronic severe diarrhoea, 
may result in a reduced absorption of paliperidone. 

 
Elderly patients with dementia  
INVEGA has not been studied in elderly patients with 
dementia. Hence, until data demonstrate otherwise the 
experience from risperidone is considered valid also for 
paliperidone. 
 
Parkinson’s disease and dementia with Lewy bodies   
Physicians should weigh the risks versus the benefits 
when prescribing antipsychotic medicinal products, in-
cluding INVEGA, to patients with Parkinson’s Disease or 
Dementia with Lewy Bodies (DLB) since both groups 
may be at increased risk of Neuroleptic Malignant Syn-
drome as well as having an increased sensitivity to antip-
sychotics. Manifestation of this increased sensitivity can 
include confusion, obtundation, postural instability with 
frequent falls, in addition to extrapyramidal symptoms.  
 
Priapism 
Drugs with alpha-adrenergic blocking effects have been 
reported to induce priapism. Although no cases of pria-
pism have been reported in clinical trials with INVEGA, 
paliperidone shares this pharmacologic activity and, 
therefore, may be associated with this risk.  
 
Body temperature regulation  
Disruption of the body’s ability to reduce core body tem-
perature has been attributed to antipsychotic medicines. 
Appropriate care is advised when prescribing INVEGA to 
patients who will be experiencing conditions which may 
contribute to an elevation in core body temperature, e.g., 
exercising strenuously, exposure to extreme heat, receiv-
ing concomitant medication with anticholinergic activity, 
or being subject to dehydration.  
 
Antiemetic effect  
An antiemetic effect was observed in preclinical studies 
with paliperidone. This effect, if it occurs in humans, may 
mask the signs and symptoms of overdosage with certain 
medicines or of conditions such as intestinal obstruction, 
Reye’s syndrome, and brain tumour. 
In conclusion the most frequently reported adverse drug 
reactions (ADRs) reported in clinical trials were head-
ache, tachycardia, akathisia, sinus tachycardia, extrapyra-
midal disorder, somnolence, dizziness, sedation, tremor, 
hypertonia, dystonia, orthostatic hypotension, and dry 
mouth.  
 
The ADRs that appeared to be dose-related included 
weight increased, headache, salivary hypersecretion, 
vomiting, dyskinesia, akathisia, dystonia, extrapyramidal 
disorder, hypertonia and Parkinsonism.  
The following are all ADRs that were reported in IN-
VEGA-treated subjects in clinical trials (Table 1). The 
following terms and frequencies are applied: very com-
mon (≥ 1/10), common (≥ 1/100 to < 1/10), uncommon (≥ 
1/1000 to < 1/100), rare (≥ 1/10,000 to < 1/1000), and 
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very rare (< 1/10,000). Within each frequency grouping, 
adverse reactions are presented in order of decreasing se-
riousness. 
 

Extrapyramidal Symptoms (EPS).  
In clinical trials, there was no difference observed be-
tween placebo and the 3 and 6 mg doses of INVEGA. 
Dose dependence for EPS was seen with the two higher 
doses of INVEGA (9 and 12 mg).  
 

Weight Gain. 
In clinical trials, the proportions of subjects meeting a 
weight gain criterion of ≥ 7% of body weight were com-
pared, revealing a similar incidence of weight gain for 
INVEGA 3 mg and 6 mg compared with placebo, and a 
higher incidence of weight gain for INVEGA 9 mg and 
12 mg compared with placebo.  
 
Serum Prolactin. 
In clinical trials, median increases in serum prolactin were 
observed with INVEGA in 67% of subjects. Adverse 
events that may suggest increase in prolactin levels (e.g., 
amenorrhoea, galactorrhoea, gynaecomastia) were re-
ported overall in 2% of subjects. Maximum mean in-
creases of serum prolactin concentrations were generally 
observed on day 15 of treatment, but remained above 
baseline levels at study endpoint. 
 
Preclinical safety data  
Paliperidone was not teratogenic in rat and rabbit and it 
was not genotoxic in a battery of tests. In oral carcino-
genicity studies of risperidone in rats and mice, increases 
in pituitary gland adenomas (mouse), endocrine pancreas 
adenomas (rat), and mammary gland adenomas (both spe-
cies) were seen.  These tumours can be related to pro-
longed dopamine D2 antagonism and hyperprolactinemia. 
The relevance of these tumour findings in rodents in 
terms of human risk is unknown. 
 
Interaction with other drugs 
Paliperidone is not expected to cause clinically important 
pharmacokinetic interactions with medicines that are me-
tabolised by cytochrome P-450 isozymes.  
 
Given the primary CNS effects of paliperidone, INVEGA 
should be used with caution in combination with other 
centrally acting medicines, e.g., anxiolytics, most antipsy-
chotics, hypnotics, opiates, etc. or alcohol.  
 
Paliperidone may antagonise the effect of levodopa and 
other dopamine agonists. If this combination is deemed 
necessary, particularly in end-stage Parkinson’s disease, 
the lowest effective dose of each treatment should be pre-
scribed.  
 

Because of its potential for inducing orthostatic hypoten-
sion (see section 4.4), an additive effect may be observed 
when INVEGA is administered with other therapeutic 
agents that have this potential, e.g., other antipsychotics, 
tricyclics. Caution is advised if paliperidone is combined 
with other medicines know to lower the seizure threshold 
(i.e., phenothiazines or butyrophenones, tricyclics or 
SSRIs, tramadol, mefloquine, etc.). 
 
In vitro studies indicate that CYP2D6 and CYP3A4 may 
be minimally involved in paliperidone metabolism, but 
there are no indications in vitro nor in vivo that these 
isozymes play a significant role in the metabolism of 
paliperidone. Concomitant administration of INVEGA 
with paroxetine, a potent CYP2D6 inhibitor, showed no 
clinically significant effect on the pharmacokinetics of 
paliperidone. In vitro studies have shown that paliperi-
done is a P-glycoprotein (P-gp) substrate.  
 
Co-administration of INVEGA once daily with car-
bamazepine 200 mg twice daily caused a decrease of ap-
proximately 37% in the mean steady-state Cmax and 
AUC of paliperidone. This decrease is caused, to a sub-
stantial degree, by a 35% increase in renal clearance of 
paliperidone likely as a result of induction of renal P-gp 
by carbamazepine. A minor decrease in the amount of ac-
tive substance excreted unchanged in the urine suggests 
that there was little effect on the CYP metabolism or 
bioavailability of paliperidone during carbamazepine co-
administration. Larger decreases in plasma concentrations 
of paliperidone could occur with higher doses of car-
bamazepine. On initiation of carbamazepine, the dose of 
INVEGA should be re-evaluated and increased if neces-
sary. Conversely, on discontinuation of carbamazepine, 
the dose of INVEGA should be re-evaluated and de-
creased if necessary. It takes 2-3 weeks for full induction 
to be achieved and upon discontinuation of the inducer 
the effect wears off over a similar time period. Other me-
dicinal products or herbals which are inducers, e.g. rifam-
picin and St John´s wort (Hypericum perforatum) may 
have similar effects on paliperidone.  
 
Medicinal products affecting gastrointestinal transit time 
may affect the absorption of paliperidone, e.g., metoclo-
pramide. 
 
Overdose  
In general, expected signs and symptoms are those result-
ing from an exaggeration of paliperidone known pharma-
cological effects, i.e., drowsiness and sedation, tachycar-
dia and hypotension, QT prolongation, and extrapyrami-
dal symptoms. In the case of acute overdosage, the possi-
bility of multiple medicinal product involvement should 
be considered.  
 
 

Table 1. The Adverse Drug Reaction in INVEGA-treated subjects in clinical trials 
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System Organ Class 
 

 Adverse Drug Reaction 

 Very 
common 

Common                                 Uncommon  

Immune system disorders      anaphylactic reaction   
Metabolism and nutrition disorders      increased appetite   

Nervous system disorders      nightmare   
Nervous system disorders  
 

headache  
 

extrapyramidal disorder, 
parkinsonism, tremor, hypertonia, 
dystonia, akathisia, dizziness, 
sedation, somnolence,  

grand mal convulsion, syncope, 
dyskinesia, dizziness postural  
 

 

Eye disorders      oculogyration   
Cardiac disorders  
 

  tachycardia, sinus tachycardia, bun-
dle branch block, atrioventricular 
block first degree, bradycardia  

palpitations, sinus arrhythmia  
 

 

Vascular disorders    orthostatic hypotension  ischaemia, hypotension   
Gastrointestinal disorders  
 

  vomiting, abdominal pain upper, 
salivary hypersecretion, dry mouth  

   

Musculoskeletal, connective tissue 
and bone disorders  

    muscle rigidity  
 

 

Reproductive system and breast 
disorders  

    amenorrhoea, galactorrhoea, 
erectile dysfunction, gynaeco-
mastia, breast discharge, men-
struation irregula  

 

General disorders    asthenia, fatigue  oedema   
Investigations    weight increased  electrocardiogram abnormal   
 
Consideration should be given to the prolonged-release 
nature of the product when assessing treatment needs and 
recovery. There is no specific antidote to paliperidone. 
General supportive measures should be employed. Estab-
lish and maintain a clear airway and ensure adequate oxy-
genation and ventilation.  
Cardiovascular monitoring should commence immedi-
ately and should include continuous electrocardiographic 
monitoring for possible arrhythmias. Hypotension and 
circulatory collapse should be treated with appropriate 
measures such as intravenous fluid and/or sympathomi-
metic agents. Gastric lavage (after intubation if the patient 
is unconscious) and administration of activated charcoal 
together with a laxative should be considered. In case of 
severe extrapyramidal symptoms, anticholinergic agents 
should be administered. [25-29] 
 
Conclusion 
 
The paliperidone, the major metabolite of risperidone, 
shares with the native drug the characteristics of recep-
toral bond and of antagonism of serotonin (5HT2A) and 
dopamine (D2). It's available in a prolonged release for-
mulation and it allows the administration once daily. The 
drug has a comparable cost to the olanzapine, inferior cost 
to the aripiprazole, but almost double in comparison to his 
"progenitor" risperidone, of which besides to could be a 
further reduction of cost being in patent expiration. Miss-
ing, therefore, studies of direct comparison with the 
atypical (the only studies vs olanzapine was not drawn for 

effecting a statistic comparison with the active compara-
tor) antipsychotics and particularly vs risperidone, it is 
difficult to be able to define the role in therapy of the new 
drug, of forehead of a very great cost in comparison to the 
progenitor. 
 

Experimental studies however are effecting on the Palipe-
ridone palmitate, the palmitate ester of paliperidone, ad-
ministered by injection and endowed with long duration 
of action.  The last studies effected in San Francisco, in 
double blind on 681 patients, of which 408 included in the 
preventive phase of recidivist, have noticed that the pali-
peridone palmitate, administered by injection, it reduce 
the risk of recidivist in schizophrenic patients, submitted 
to the treatment with the drug or with the placebo for one 
month. 
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