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ABSTRACT 
treatment for schizophrenia remains one of the major 
challenges of modern medicine. the development 
of innovative pharmacological approaches for this 
disorder can potentially alleviate tremendous human 
suffering and revolutionize mental health delivery 
systems. while current treatment guidelines for 
schizophrenia refer to the post-psychosis onset phase 
of illness, presently there is a strong resurgent interest 
in secondary prevention intervention applied during 
schizophrenia prodrome. this development stems 
largely from the recognition that neurobiological 
deficit processes associated with schizophrenia 
severity and chronicity are already active by the time 
clinical onset is recognized. Proposed preventive 
treatments include presently used medications and 
experimental compounds that hypothetically may 
influence ongoing pathophysiological processes 
earlier in their development. the future establishment 
of the early recognition and intervention concept in 
schizophrenia is critically dependent on the outcome of 
ongoing research assessing the feasibility of prodrome 
diagnosis, the efficacy of specific medications and 
the alleviation of the risks associated with early 
pharmacological treatment. 
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affects ~1% of the world’s population and generally is 
diagnosed in late adolescence or early adulthood follow-
ing the appearance of florid psychotic symptoms. 

Currently, the pharmacological treatment of schizo-
phrenia relies on the use of conventional (1st generation) 
and newer, atypical (2nd generation) antipsychotics. The 
fundamental paradigms followed by these medications 
consist of attenuation, in various degrees, of dopamine 
D2 receptor function, combined, in the case of atypi-
cal antipsychotics, with blockade or inverse agonism 
of serotonin 5-HT2 receptors. Recently, two landmark 
studies, the Clinical Antipsychotic Trials of Intervention 
Efficacy (CATIE) (2) and the Cost Utility of the Latest 
Antipsychotic Drugs in Schizophrenia Study (CUtLASS) 
(3) compared the effectiveness and tolerability of 1st and 
2nd generation antipsychotics and indicated once more 
that there is no satisfactory treatment for schizophrenia 
in terms of efficacy or tolerability (4). Very few differ-
ences in effectiveness between 1st and 2nd generation 
antipsychotics were found and the majority of patients in 
each drug group discontinued their assigned treatments 
owing to inefficacy, intolerable side effects or for other 
reasons. Treatment resistance in schizophrenia remains 
thus a complex mental health problem. Despite optimal 
available treatments, the majority of affected individuals 
have substantial lifelong impairment and more than one 
half require continuous support, whether living in the 
community or in long-term institutions. Patients with 
persistent positive symptoms still account for 20-30% 
of schizophrenia patients (5). Furthermore, the limited 
clinical effectiveness of available treatments against nega-
tive and cognitive symptoms undermines efforts to reha-
bilitate the patients and limit chronicity. Neurocognitive 
impairment is associated with key features of schizo-
phrenia, such as the inability to acquire skills, poor social 
problem solving, and poor community functioning and 

InTRoduCTIon
Schizophrenia, long considered the most chronic, debili-
tating and costly mental illness, is one of the most devas-
tating human diseases, ranking among the top 10 causes 
of disability in developed countries worldwide (1). It 
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may actually represent a stronger correlate of poor out-
come than any other symptom domain (6). 

In view of the limitations of existing treatment 
paradigms and given the recent developments in the 
understanding of pathophysiological processes associ-
ated with schizophrenia, current research in the thera-
peutics of this disorder is exploring two intertwined 
issues: 1) the possibility that early pharmacological 
treatment applied as “preventive” intervention, or at 
least as rapidly as possible following the appearance of 
florid symptoms, may attenuate, delay or even prevent 
schizophrenia development, and 2) the assessment of 
the therapeutic potential of novel compounds charac-
terized by mechanisms of action different from those of 
presently available medications. 

SChIZoPhRenIA PReVenTIon: old 
ConCePTS – neW eMPhASeS

The Caplan model and the “risk reduction” approacha. 
In 1964, Dr. Gerald Caplan, a child psychiatrist, recon-
ceptualized the prevention of mental illness as a public 
health issue involving primary, secondary and tertiary 
levels of prevention (7). Primary prevention aims at 
reducing the incidence of new cases (i.e., preventing 
healthy individuals from acquiring the disorder); second-
ary prevention aims at reducing prevalence of the disor-
der by early intervention (i.e., preventing individuals with 
early signs of illness becoming more seriously ill); tertiary 
prevention aims at preventing those individuals with the 
disorder from being incapacitated by the illness.

An alternative approach to the prevention of mental 
illness, termed “risk reduction,” was advocated by Mrazek 
and Haggerty (8). The “risk reduction” approach distin-
guishes between two types of prevention that would 
be considered primary or on the primary-secondary 
border under the Caplan model. Universal preventive 
interventions are targeted to the general public or to a 
whole population group for whom individual risks for 
mental disorders have not yet been identified. Selective 
preventive interventions are targeted to individuals or 
subgroups of the population whose risk for developing a 
mental disorder is significantly higher than average.

Schizophrenia phasesb. 
Schizophrenia can be viewed as a disorder character-
ized by three main phases: premorbid, prodromal and 
psychotic. The premorbid phase may contribute to the 
vulnerability to schizophrenia. This phase encompasses 

the prenatal and perinatal developmental periods as 
well as early childhood, and may include the occurrence 
of perinatal complications such as obstetrical trauma, 
distorted mother-child bonding and maladaptive learn-
ing or abnormal family communication patterns (9). 
A history of delayed developmental milestones in the 
areas of sitting, standing, walking and talking and the 
presence of minor physical anomalies (e.g., malformed 
ears, dermatoglyphic abnormalities) may represent 
indirect evidence of abnormal prenatal development. 
Moreover, there have also been reports of premorbid 
cognitive, personality and social functioning deficits in 
patients with schizophrenia (10). 

The prodromal phase is characterized by a decline 
from premorbid functioning and extends up to the 
time of onset of frank psychotic symptoms. The aver-
age length of the prodromal phase is two to five years, 
and during this phase subjects experience substantial 
impairment in psychosocial functioning. Common 
early prodromal features include nonspecific symptoms, 
such as sleep disturbance, anxiety, irritability, depressed 
mood, poor concentration and fatigue. Characteristic 
subsyndromal symptoms include “oddness,” social 
isolation, impaired perception and thought processes. 
Retrospective studies also suggest that much of the 
functional decline associated with schizophrenia occurs 
during the prodromal stage (11). Full blown positive 
symptoms, ideas of reference and marked suspicious-
ness usually develop later and herald the imminent 
onset of psychosis (12).

An emotionally charged event and/or a stressful envi-
ronment may precipitate the psychotic episode. The psy-
chotic stage of early schizophrenia can be seen as progress-
ing through an acute phase, an early recovery phase and a 
late recovery phase. The acute phase refers to the presence 
of florid psychotic features such as delusions, hallucina-
tions and formal thought disorder. The early recovery 
phase refers to the first 6 months following acute treat-
ment. The late recovery phase refers to the subsequent 6 
to 18-month period. The period following recovery from 
a first episode of psychosis and extending for up to five 
years has been termed “the critical period” (10). This is 
because most follow-up studies have shown that up to 80% 
of patients will relapse within this 5-year period. 

As mentioned earlier, the “Caplan model” and the “risk 
reduction” approach can be applied on these progressing 
phases. Primary prevention in schizophrenia would be 
considered universal prevention since the prevention 
efforts would be made prior to the emergence of evident 
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risk factors (i.e., during the premorbid phase). The aim 
of secondary prevention would be to reduce the propor-
tion of patients making a full transition to schizophrenia 
through intervention during the prodromal phase of the 
disorder. Tertiary prevention of schizophrenia aims to 
reduce the mortality and morbidity of the disease, and 
ultimately its future progression. The current treatment 
of schizophrenia represents in fact tertiary prevention, 
and is the only form of intervention that is presently 
applied in the treatment of this disorder.

Secondary preventionc. 
Secondary prevention of schizophrenia is potentially 
the most cost-effective form of preventive intervention. 
Primary prevention requires strategies that target the 
entire population, hence it requires strong sociopoliti-
cal support and implies a heavy economic burden. Since 
schizophrenia is a relatively rare occurrence, large-scale 
screening of the general population for identification of 
asymptomatic individuals at higher risk does not appear 
practical at present time (9, 12). In contrast, secondary 
prevention is considered potentially feasible. Theoretically, 
the notion of early pharmacological intervention during 
the prodromal phase of schizophrenia has a dual aim: 1) 
to treat active prodromal symptoms, and 2) to prevent 
further deterioration and progression toward chronicity. 
Overall, it raises the possibility of preventing, delaying, or 
ameliorating the onset of the diagnosable disorder. This 
type of intervention, although already in use in other med-
ical branches and potentially groundbreaking for mental 
health treatment delivery systems, has not been systemati-
cally assessed until recently. The main factors contributing 
to this delay have been: 1) the difficulty in achieving, at an 
early stage of the disease, sufficient sensitivity and specific-
ity for correctly predicting subsequent chronic psychosis 
(true positive), 2) the lack of specific and ethically accept-
able treatments for this stage of illness, and 3) the danger 
of unnecessarily exposing to treatments associated with 
disabling side effects (e.g., antipsychotic drugs) individuals 
who may not ultimately develop schizophrenia or other 
chronic psychoses (false positive) or for whom, overall, 
the early “psychiatric labeling” and/or installment of psy-
chotropic treatment may be detrimental.

dIAgnoSIS of SChIZoPhRenIA PRodRoMe
It is widely accepted that interactions between a geneti-
cally mediated neurobiological vulnerability and nonge-
netic “second hits” or stressors may lead to the develop-

ment of schizophrenia. While family studies stress the 
importance of defining genetic high-risk groups, it also 
appears that schizophrenia is a highly polygenic disorder. 
Consequently, significant difficulties still remain in the 
exact mapping of genes or combinations of genes (i.e., 
oligogenetic interactions) that create the heritable trait 
that precedes schizophrenia onset. At present, we are 
unable to identify which individuals within the genetic 
high-risk group will eventually develop schizophrenia 
with sufficient positive predictive value (10). Moreover, an 
approach that focuses exclusively on genetic risk is char-
acterized by low sensitivity, as >80% of individuals with 
schizophrenia have no affected first-degree relatives and 
>60% have completely negative family histories (13). 

Prospective identification based on current  a. 
symptoms

Prior to the last decade, there was little support for the 
feasibility of identifying prodromal individuals on a pro-
spective basis. DSM-III-R attempted to describe schizo-
phrenia prodrome in terms of a behavioral checklist. This 
list was subsequently withdrawn from DSM-IV because 
the reliability and validity of the listed prodromal symp-
toms have never been established (14). Most of the litera-
ture on the prodromal phase had been based on detailed 
retrospective reconstruction of the prodrome (15) and/
or the relapse prodrome (i.e., the prodrome preceding 
an exacerbation of known/diagnosed psychotic illness). 
However, such approaches are methodologically prob-
lematic. The accuracy of recall of prodromal symptoms 
is questionable in the first approach and in the latter, the 
relapse prodrome, may not be an accurate reflection of 
the prodrome preceding the first psychotic episode, as it 
might be modified by the disease process itself and by the 
ongoing pharmacological and psychosocial treatment.

During the past decade, substantial progress has 
been made in the prospective identification of the pro-
dromal phase, based on current symptoms. McGorry 
and colleagues (15) have developed a set of criteria for 
identifying prodromal individuals using a “close-in” 
strategy. This approach takes into account recent-onset 
functional decline plus genetic risk (a first-degree rela-
tive diagnosed with a psychotic disorder or with schizo-
typal personality disorder) and onset of attenuated 
(subthreshold) positive psychotic symptoms, or brief 
limited intermittent psychotic symptoms too short in 
duration to meet DSM criteria for psychosis. A struc-
tured interview, the Comprehensive Assessment of At 
Risk Mental States (CAARMS), is used to determine 
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whether these criteria are met (an online version of this 
questionnaire is available on: www.nimhe.csip.org.uk/
silo/files/sofas-caarms-july-2006-1.doc).

Two additional instruments for rating and track-
ing prodromal phenomena cross-sectionally and over 
time were developed at the Prevention through Risk 
Identification Management and Education (PRIME) 
Clinic (New Haven, Connecticut, U.S.A.). These instru-
ments are the Structured Interview for Prodromal 
Syndromes (SIPS) (16) which includes the Scale of 
Prodromal Symptoms (SOPS) (17). The SIPS is a struc-
tured diagnostic interview used to diagnose the pro-
dromal syndrome and may be thought of as analogous 
to the Structured Clinical Interview for DSM-IV (SCID) 
or other structured diagnostic interviews. The SIPS 
includes the SOPS, the Schizotypal Personality Disorder 
Checklist (18), a family history questionnaire (19) and 
a well-anchored version of the Global Assessment of 
Functioning Scale (GAF) (20) The SOPS is a 19-item 
scale designed to measure the severity of prodromal 
symptoms and their change over time. It may be con-
ceptualized as analogous to the Positive and Negative 
Syndrome Scale, the Brief Psychiatric Rating Scale, and 
other established symptom severity rating scales for 
patients who are fully psychotic. The SOPS contains 
four subscales for positive, negative, disorganization, 
and general symptoms domains. Both SIPS and SOPS 
have demonstrated excellent reliability (21).

Notwithstanding their high reliability, the accuracy 
of screening instruments such as CAARMS or SIPS is 
reliant to some extent on the population being screened; 
that is, if these instruments are applied to a population 
with fewer at-risk cases, a much higher rate of false-pos-
itive diagnoses will result. This group of false-positive 
cases may be as high as 60% with current instruments 
and in the populations in which they are currently 
being used (10). Considering these drawbacks, addi-
tional research and the integration of newer concepts 
is clearly needed in order to increase the accuracy of 
these instruments and reach a more reliable diagnosis 
of schizophrenia prodromal phase.

Imaging findings b. 
Based on postmortem observations of reductions of 
dendritic branching and spine and synapse density in 
schizophrenia (22), many schizophrenia researchers 
now believe that disruptions in cellular connectivity are 
involved broadly in the pathophysiology of this disorder. 
Reduced cortical connectivity is likely to be present, at 

least in part, in some cases from birth, representing a life-
long biological vulnerability but may progress beyond a 
threshold critical for expression of psychotic symptoms 
as a function of normal neuromaturational events (i.e., 
synaptic pruning) during adolescence (23). In other 
cases, reductions in cortical connectivity may emerge 
during adolescence due to aberrant neurodevelopmental 
processes (i.e., abnormal pruning) and/or environmental 
insults (e.g., elevated cortisol levels leading to dendritic 
atrophy). The contributions of early (prenatal and perina-
tal) and later (adolescent) brain developmental processes 
to psychosis risk are not mutually exclusive, and both sets 
of processes may be operative in some cases (reviewed in 
16, 24, 25). Relevant to the neurodevelopmental hypoth-
esis, radiologically detectable volumetric abnormalities 
in schizophrenia may be apparent at the onset time of 
frank psychosis (25, 26). Whether these changes progress 
over time has been a more contentious issue, but recent 
longitudinal MRI studies suggest that progressive reduc-
tions in global and regional gray matter volume can be 
identified (25, 27). Additionally, there is some evidence 
that progressive changes may occur before the onset of 
psychosis. In subjects at ultra-high risk for developing 
psychosis and who subsequently developed psychosis, 
a longitudinal reduction in gray matter volume in the 
inferior frontal, medial temporal and cingulate cortices 
was found between baseline and follow-up scans (28). 
These changes were not evident in individuals who 
were at ultra-high risk but did not develop psychosis at 
follow-up. A recent study (29) reported progressive gray 
matter reduction of the superior temporal gyrus (STG) 
during the prodromal phase and after the onset of frank 
psychosis in a high-risk cohort. Morphologic abnormali-
ties of the STG and its functionally relevant subregions, 
such as the primary auditory cortex and planum tem-
porale, a neocortical language region, have been repeat-
edly described in schizophrenia. Volumetric reductions 
of these regions, especially in the left hemisphere, have 
been found to correlate with auditory hallucinations or 
thought disorder (30). These findings support the natu-
ralistic observations of schizophrenia deterioration that 
commences two to three years before the onset of psy-
chosis and appears to diminish in activity during the first 
few years after illness onset.

Another study (31) expanded this research and 
attempted to assess whether there were white matter 
abnormalities in people at ultra-high risk of psychosis 
and whether these were associated with the subsequent 
development of psychosis. This study found that relative 
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to individuals who did not later develop psychosis, the 
subgroup that subsequently developed psychosis had a 
larger volume of white matter in an area subjacent to 
the left premotor cortex, close to the superior fronto-
occipital fasciculus, with a trend for a greater volume 
in a homologous region of white matter in the right 
hemisphere. Furthermore, longitudinal comparison 
of data revealed a reduction in white matter volume 
in the region of the left fronto-occipital fasciculus in 
individuals who developed psychosis.

Overall, these accumulating new data suggest that 
regressive developmental processes active during late 
adolescence and early adulthood, that are likely to 
result in reduced cellular connectivity (such as synaptic 
pruning and disrupted white matter development), may 
underlie the emergence and early course of psychotic 
symptoms. Furthermore, they represent an important 
milestone on the way of coping with the diagnosis dif-
ficulties mentioned earlier, as they may greatly improve 
the ability to distinguish between patients who may sub-
sequently develop psychosis and those who may not.

Multifactorial diagnosisc. 
Recent data stemming from the eight centers – North 
American Prodrome Longitudinal Study (NAPLS) – 
indicate that the development of multivariate risk pre-
diction algorithms may significantly improve accuracy 
in the prediction of development of schizophrenia or 
other psychotic disorders. In a collaborative analysis 
(32) with 2-year follow-up of 291 prospectively identi-
fied treatment-seeking patients meeting SIPS criteria, 
the risk of conversion to psychosis was 35%, with a 
decelerating rate of transition during the 2 1/2-year 
follow-up. Five features assessed at baseline con-
tributed uniquely to the prediction of psychosis: a 
genetic risk for schizophrenia with recent deteriora-
tion in functioning, higher levels of unusual thought 
content, higher levels of suspicion/paranoia, greater 
social impairment, and a history of substance abuse. 
Prediction algorithms combining two or three of these 
variables resulted in dramatic increases in positive 
predictive power (i.e., 68%-80%) compared with the 
prodromal criteria alone. These findings demonstrate 
that prospective ascertainment of individuals at risk 
for psychosis is feasible, with a level of predictive accu-
racy comparable to that in other areas of preventive 
medicine. Moreover, the future inclusion of imaging 
parameters in risk prediction algorithms holds promise 
for an additional accuracy increase. 

Overall, in view of these encouraging findings, the 
concept of early detection in schizophrenia is increas-
ingly appealing. Presently, the DSM-V Psychotic 
Disorders Work group is debating whether available 
data may justify the establishment of psychosis risk as a 
specific diagnostic class within the next edition of this 
influential classification system. 

PhARMACologICAl InTeRVenTIon  
duRIng The PRodRoMAl PhASe
The interventional measures for prodromal patients 
studied to date, such as antipsychotic medication and 
cognitive behavioral therapy, are viewed essentially as 
a modification of the existing standard treatment for 
established schizophrenia (10). A critical question con-
cerning the utility of the prodromal syndrome defini-
tion refers to the modes of pharmacological interven-
tion that are theoretically predicted to reduce prodromal 
symptomatology and eventually prevent progression 
from a prodromal to a full psychotic state. Presently, 
the proposed pharmacological treatments for secondary 
prevention include medications, mainly atypical antip-
sychotics and antidepressants, presently used in neu-
ropsychiatric disorders and novel treatments suggested 
by neurodevelopmental considerations (Table 1). 

Currently used medicationsa. 
The case for testing antipsychotic drugs as prophylac-
tic measures rests entirely on their empirically proven 
efficacy in decreasing the severity of positive psychotic 
symptoms among patients with established illness. The 
results of the first clinical trials, involving risperidone 
(33), olanzapine (34, 35) amisulpride (36) and aripip-

Table 1. Pharmacological treatments proposed for secondary 
prevention intervention in schizophrenia

Medications used routinely in neuropsychiatric disorders
Atypical antipsychotics•	

risperidone•	
olanzapine•	
Amisulpride•	
Aripiprazole•	

Antidepressants•	
Anxiolitics•	
Low dose lithium carbonate•	

Medications suggested by neurodevelopmental considerations
Antioxidants•	
Essential fatty acids•	
Estrogens•	
Glutamatergic neurotransmission modulators•	
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razole (37) treatment, have been recently reported and 
additional prodromal intervention studies using antip-
sychotics are presently ongoing. These studies indicate 
that, overall, pharmacological intervention may result 
in reduced prodromal symptom intensity in particular 
as far as positive symptoms are concerned. However, 
initial applications of these agents have produced dis-
couraging results on the primary question of preven-
tive effectiveness (25). Furthermore, as evidenced by 
the significant weight gain observed in the olanzapine 
study (34, 35), they confirmed the concern for worri-
some side effects associated with antipsychotic drugs, 
many of which could be more prominent in adolescent 
prodromal individuals than in adult patients (38). 

An additional course of action presently explored is 
antidepressant treatment. The concept of using antide-
pressants in the prodromal phase is based on the notion 
that early interventions should be as benign as possible, 
especially with respect to stigma, immediate side effects 
and long-term health consequences. Nevertheless, poten-
tial exacerbation of psychotic symptoms represents a sig-
nificant drawback limiting the use of this type of medi-
cation with prodromal patients. So far, one prospective 
naturalistic treatment study of adolescents considered to 
be in the prodromal phase suggested successful results 
with the use of antidepressants (39). In general, adoles-
cents were more likely to be noncompliant to 2nd genera-
tion antipsychotics than to antidepressants; therefore, it 
was suggested that in some cases it might be preferable 
to begin treatment with antidepressants and progress to 
antipsychotics once symptoms intensify. Presently, this 
line of investigation is being further explored.

Neurodevelopmental treatmentsb. 
From both efficacy and safety perspectives, the concept 
of assessing medications specifically relevant to pro-
dromal stages is presently gaining ground. In this con-
text, the demonstrated role of glutamatergic dysfunction 
in the pathogenesis of schizophrenia raises the possibil-
ity of using modulators of glutamatergic neurotransmis-
sion as early pharmacological intervention (40). 

Most of the excitatory transmission in the brain is 
mediated by the endogenous amino acids glutamate 
(GLU), and aspartate. The action of GLU and its conge-
ners is mediated at three subtypes of ionotropic receptors: 
α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid 
(AMPA), kainate and N-methyl-D-aspartate (NMDAR), 
and at two distinct families of metabotrophic G protein-
couples receptors. Several lines of evidence suggest that 

NMDAR hypoactivity could be implicated in the progres-
sive developmental pathophysiology of schizophrenia and 
in the related symptoms and deficits progression seen 
during the pre-psychotic phase. NMDARs play a crucial 
role in regulating neuronal migration, neurite outgrowth, 
activity dependent synaptogenesis, and the “pruning” of 
supernumerary neurons by apoptosis (reviewed in 41, 42). 
Furthermore, there is increasing evidence of reinforcing 
interactions between NMDAR and trophic factors such 
as brain-derived neurotrophic factor (BDNF). Activation 
of NMDAR induces the expression of BDNF as this is pre-
vented in an activity-dependent model in which NMDAR 
subunit epsilon has been inactivated by a null mutation 
(reviewed in 43). It is hypothesized that, in schizophrenia, 
genetic factors may predispose to an excess synaptic elimi-
nation, increased neuronal apoptosis, decreased cell somal 
size, or a combination of these processes already during 
pre-psychotic stages. Such changes might result from 
altered expression of genes that are critical for neurode-
velopmental processes such as glutamatergic NMDAR/
AMPA expression (44) and brain-derived neurotrophic 
factor levels. Recent studies suggest that polymorphisms 
in GLU-related genes that would be predicted to alter 
NMDAR function are associated with schizophrenia. 
These polymorphisms include neuregulins (NRGs), which 
may influence the insertion of NMDAR subunits into the 
membrane, and d-amino acid oxidase (DAAO) and G72 
proteins that interact to metabolize D-serine (DSR) which 
acts as a NMDAR co-agonist (reviewed in 45, 46). The 
discovery of the association between schizophrenia and 
DAAO and G72 genes highlights the NMDAR hypofunc-
tion hypothesis and draws further attention to the poten-
tial role of NMDR agonists.

Furthermore, during the last decade, a first genera-
tion of controlled clinical trials have demonstrated that 
adjuvant treatment with NMDAR glycine (GLY) site 
modulators (e.g., GLY, DSR, sarcosine) may results in 
symptom alleviation in established treatment-refractory 
schizophrenia patients (reviewed in 40, 47, 48). Presently, 
these types of compounds are assessed in multicenter 
controlled trials as secondary preventive intervention for 
individuals at risk for developing this disorder. 

SeCondARY PReVenTIon:  
InCenTIVeS And RISKS
Although extensive research on early detection and 
pharmacological intervention in schizophrenia has 
been recently conducted on a large international scale, 
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these issues remain controversial. On one hand, there 
clearly are important scientific and economic incentives 
for developing this line of investigation; on the other, 
additional data is necessary for alleviating the concerns 
and risks associated with the preventive intervention 
concept (Table 2). 

Successful intervention during the prodromal phase 
would be cost-effective for the health systems and 
revolutionary in terms of illness prognosis. There is 
evidence suggesting that early treatment could result in 
a significant reduction in morbidity and better quality 
of life for patients with schizophrenia and their families 
(49), thus reducing the high costs of current treatment. 
Identifying patients before the first psychotic episode 
may prevent progression of neurobiological deficit pro-
cesses that have been associated with severity and chro-
nicity of schizophrenia and are already present at the 
time of the first psychotic episode (25, 49). Moreover, 
short duration of untreated psychosis (DUP) seems 
to be correlated with better prognosis (50). DUP is 
defined as the time between the onset of the first psy-
chotic symptoms and the first adequate treatment. A 
longer DUP has been found to be associated with poor 
premorbid functioning, an insidious onset of psychosis 
and the presence of negative symptoms (10). Patients 
with longer DUP were reported to have decreased hip-
pocampus volumes, implying that psychosis may have 
toxic effects upon the brain and may contribute to cog-
nitive deterioration (10, 51).

Finally, prodromal symptoms are relatively severe 
compared with other symptoms that are generally per-
ceived as requiring psychiatric treatment. Indeed, pro-

dromal patients were shown to have lower quality of life 
than a group of treated first episode psychosis patients 
(10), and retrospectively, most prodromal patients have 
previously sought and received psychiatric treatment, 
including psychotropic medications. 

As far as risks are concerned, first and foremost, 
there is concern that participation in early intervention 
programs would classify an individual as a “psychiatric 
case” (10, 39). The patient may then face stigmatization 
by others or experience self-stigmatization resulting 
in demoralization and depression. Furthermore, using 
present diagnostic criteria, many individuals who are 
labeled as prodromal will never develop schizophrenia. 
If false-positive cases are treated with medication, these 
individuals will be exposed to the risk of adverse effects 
with little or no opportunity to benefit. These dangers 
are particularly relevant for children and adolescents 
judged to be in a prodromal state but who may not 
be competent to give informed consent for treatment 
administration. Obtaining consent for a highly experi-
mental and debatable form of intervention from parents 
and guardians remains an ethical issue that requires 
careful consideration (52). 

Balanced against these risks is the fact that close 
monitoring and frequent assessments may help clarify 
schizophrenia risk and shed light on what might have 
initially contributed to patients’ prodromal symptoma-
tology. Without early intervention and treatment, it is 
also possible that individuals who convert to psychosis 
will experience ultimately more severe stigmatization 
once the psychosis evolves and starts to affect their 
thoughts and behaviors.

More general concerns are expressed in regard to: 1) 
whether “time has come” to formally endorse preventive 
intervention recommendations, 2) possible legal vulner-
abilities, 3) wide use of medications resulting in more 
harm than good and 4) diagnostic processes and dan-
ger that at the present level of knowledge non-experts, 
including primary care doctors and pediatricians, may 
be unable to make reliable and valid diagnoses.

ConCluSIonS
Preventive pharmacological treatment is a new evolv-
ing concept in schizophrenia that may improve present 
treatment paradigms and result in significant clinical 
and economic benefits. Despite recently achieved prog-
ress, significant issues, such as improved prodrome 
phase diagnosis and definition of specific pharmaco-

Incentives:
Economic•	
Neurobiological deficit processes already present when onset •	
is recognized
Duration of untreated psychosis (DUP) - prognosis correlation•	
introduction of antipsychotics with reduced side effects•	
Prodromal patients are highly symptomatic, functionally and •	
cognitively impaired and treatment-seeking.

Risks:
"Psychiatric case" classification, stigmatization, demoralization, •	
depression.
Lack of validated diagnostic criteria.•	
False-positive cases (up to 60%)•	
Adverse events of antipsychotic medications, increased •	
vulnerability in young patients
Competency issues in children/ adolescents •	

Table 2. Secondary prevention intervention in schizophrenia: 
Incentives and risks
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logical treatments, need further assessments. Successful 
advancement of this research field holds the promise 
for reducing the legitimate concerns associated with the 
risks implied by the preventive intervention concept. 
Presently, research and treatment networks focusing 
on early diagnosis and intervention are already oper-
ating in developed countries (e.g., Australia, Germany, 
United States, England) and it seems likely that in the 
near future we will witness the establishment of phar-
macological interventions with proven efficacy for sec-
ondary prevention of schizophrenia. 
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