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Introduction

The aim of this publication is to summarize the Satellite Symposium “Transition in schizophrenia: symptoms, treatments 
and diagnosis challenges from adolescence to adulthood” that was held during the 32nd ECNP Congress, in Copenaghen, 
September 9, 2019.
Chair of Symposium was Silvana Galderisi, Professor of Psychiatry at the University of Campania Luigi Vanvitelli, direc-
tor of the Emergency Unit of the Department of Mental Health of the same University, and immediate Past-President of 
the European Psychiatric Association.
The program featured three excellent invited talks given by professor Robin M. Murray, from United Kingdom, professor 
Stephen M. Stahl, from USA, and professor Celso Arango, from Spain.

Foreword
Silvana Galderisi, Chair
Department of Psychiatry, University of Campania Luigi Vanvitelli, Naples, Italy

The treatment of schizophrenia and psychosis should 
start early, to prevent not only the deterioration of the 
disorder but also all damages to the physical health of 
those affected by the disease. Life expectancy in psy-
chotic patients is 15-20 years shorter than the general 
population. This should guide specialists’ therapeutic 
decisions and a multisciplinary approach is required 

when a suspected physical disorder needs to be man-
aged. First onset of the illness usually occurs early in 
patients’ lives and people with the disease are entitled 
to have the best care throughout the course of the 
disease. Integrated and personalized treatment, that 
takes into account individual’s characteristics and 
perceived needs, should be accessible to all.
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The near future for schizophrenia: current 
challenges and solutions 
Robin M. Murray
Department of Psychosis Studies, Institute of Psychiatry, Psychology & Neuroscience, King’s College London, UK

Amongst the main challenges which need to be 
faced in the near future of schizophrenia (SZ) 
there will be understanding how molecular mech-
anisms of dopamine pathways affect psychotic 
symptoms, if risk genes may discriminate between 
different psychotic conditions and how many en-
vironmental factors impact on incidence of psy-
chosis. 

The dopamine pathway
Excess of presynaptic dopamine synthesis and its 
release in the striatum have been shown in pa-
tients with acute SZ or acute bipolar maniac dis-
orders[1,2]. Recently, several risk factors have been 
associated with excess of striatal dopamine re-
lease, such as stress, childhood abuse and migra-
tion[2].
Unfortunately, there are no effective drugs avail-
able for clinical use which modulate pre-synaptic 
rather than post-synaptic dopamine. Antipsychot-
ic blockade of D2 receptors has an effect on posi-
tive symptoms in most patients with SZ and bi-
polar disorder (BD), but not all patients with psy-
chosis show high pre-synaptic striatal dopamine 
levels. In animal models, prolonged exposure to 
traditional or atypical antipsychotics causes D2 
receptor upregulation, leading to dopamine su-
persensitivity. It is likely that the same occurs in 
humans; some patients affected by treatment-re-
sistant SZ don’t show increased levels of pre-syn-
aptic dopamine and a possible explanation is the 
development of D2 receptor supersensitivity[2]. 
These patients do not benef it from treatment 
with dopamine blockers, which just cause them 
side effects and expose them to the risk of a re-
bound of psychosis in case of treatment interrup-
tion. On the other hand, further sustained anti-
psychotic consumption may exacerbate D2 recep-
tor supersensitivity. 

Genetic risk factors 
Many studies have been conducted to assess a pos-
sible association between risk genes and impaired 
cognitive outcome in SZ and BD. In a large trans-
lational study[3], 256 genome-wide significant sites 
were identified to be associated with the risk of de-
veloping SZ (Figure 1). 
The Polygenic Risk Score for SZ (PRS-SZ) is now 
available to estimate individual liability to develop 
SZ. Subjects with a high PRS-SZ score have a seven 
times higher probability to develop SZ than those 
with a score in the lowest 10%. PRS-SZ could be ef-
fectively applied to evaluate the interaction of ge-
netic susceptibility to psychosis with neurodevelop-
mental and other risk factors. For example, envi-
ronmental factors, such as bullying, are considered 
to be risk indicators for developing SZ[4]. Examina-
tion of the genetic factors associated with bullying 
suggested that this does not occur at random. Fi-
nally, PRS-SZ has been applied to other psychiatric 
diseases and the more severe the psychiatric condi-
tion is, the greater is the PRS-SZ increase observed. 
Even if SZ and BD are still classified as two distinct 
disorders, PRS-SZ is increased not only in schizo-
phrenia but also in bipolar disorder[5]. Even more, 
to confirm similarity of SZ and BD, both disorders 
showed an increase of striatal dopamine and a 60% 
overlap of the risk genes. Nevertheless, SZ and BD 
are different in the worse outcome of the former. 
A reason explaining the different outcome in SZ or 
BD could be the premorbid cognitive function be-
fore disease onset[6]. Patients with SZ have poor-
er premorbid cognitive function than patients with 
BD. A genetic predisposition for SZ disorders has 
been searched as the cause for the worse cognitive 
function, but it has been shown that cognition in 
SZ is largely determined by the same polygenes as 
in the general population[7]. Both SZ and BD share 
polygenes influencing cognitive development but 
while schizophrenia is associated with genes which 
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result in lower cognition, this is not the case for bi-
polar disorder[8]. 

Environmental risk factors 
As pointed out above, several environmental fac-
tors have been shown to increase the incidence of 
psychosis. One of these is migration[9]: recent evi-
dence shows that Northern cities (e.g., Amsterdam, 
Paris, London) with a longer history of migratory 
flows and more migrants present, have the highest 
rates of psychosis incidence. Another factor rela-

ted to the psychosis incidence rate was clearly the 
consumption of cannabis[10]: higher incidences have 
been correlated with higher consumption and po-
tency of cannabis, again mainly in Northern Euro-
pean cities. 

Conclusion 
Current data are not sufficient; preclinical studies 
could be expensive and not conclusive, therefore ef-
forts should be done to collect data from real-life 
in the future. 
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Pharmacology of treatment options for schizophrenia 
in the transition from adolescence to adulthood
Stephen M. Stahl
School of Medicine, University of California, San Diego, La Jolla, CA, USA; Department of Psychiatry, University of Cambridge, 
Cambridge, UK

The effective management of SZ spectrum disor-
ders in childhood and adolescence combines phar-
macology and psychosocial intervention. Currently, 
even if antipsychotic drugs are the mainstay of SZ 
treatment, we have no data helping us to choose a 
treatment instead of another taking into account 
efficacy and adverse effects. Furthermore, long 
term data are not yet available, and long-acting 
injectable drugs are not approved in younger pa-
tients. Non-adherence is the most powerful predic-
tor of first-episode relapse. So, treatment selection 
should take into consideration the administration 
of the lowest effective dose with the most benign 
and tolerable side effects.

Antipsychotic treatments
Physicians tend to focus on SZ treatment and symp-
tom improvement instead of paying attention to 
side effects experienced by patients. However, the 
most important goal in the treatment of younger 
patients is to preserve cognitive function. 
SZ antipsychotic medications for adolescents be-
tween 13 and 17 years approved by the US Food 
and Drug Administration (FDA) are aripiprazole, 
lurasidone, olanzapine, quetiapine, risperidone, 
and paliperidone, which has the indication from 12 
years of age; aripiprazole and paliperidone have the 
European Medicines Agency (EMA) approval in pa-
tients between 15 and 17 years[1]. 
Currently, there are few head-to-head studies, thus 
clinicians have difficulty to choose in favor of a drug. 
Furthermore, data reveal that we do not assist to a 
class phenomenon, where all drugs working with a 
similar molecular mechanism have the same effica-
cy. Indeed, there are cases of failure: trial data on 
ziprasidone and asenapine in adolescence did not 
obtain regulatory approvals. 
Adverse events impact on drug tolerability, espe-

cially in younger patients. In these patients, the an-
tipsychotic treatment should be preferred that min-
imizes side effects[2,3]. The best choice would avoid 
treatments’ sedative effect, weight gain and extra-
pyramidal symptoms. 
Results from clinical studies conducted in adoles-
cents aged 13 to 17 showed that higher-dose treat-
ment with atypical antipsychotics was more effec-
tive than lower-dose treatment at 6 weeks, but it was 
accompanied by more side effects; furthermore, no 
significant differences in the Positive and Negative 
Syndrome Scale (PANSS) reduction and weight gain 
control were found[4-6]. Even in the head-to-head 
study on aripiprazole versus paliperidone, no signif-
icant difference in efficacy was shown[7]. 

Some data regarding lurasidone
Lurasidone is the only drug for which long-term 
data are available. A first randomized, double-
blind, 6-week study on 100 adolescents per arm, 
comparing treatments with lurasidone 40 mg or 
80 mg or placebo, showed statistically significant 
higher efficacy of the highest dosage from week 
1[8]. Those participants that completed the study 
were offered to enter in a 2-year, open-label exten-
sion study where they continued to receive flexible 
doses of lurasidone (20 mg to 80 mg per day) or 
were switched from placebo to lurasidone[9]. This 
is the longest study on adolescent psychosis avail-
able in the scientific literature. Interim data confirm 
the improvement in depressive symptoms observed 
during the long-term treatment with lurasidone 
(Figure 1). Also treatment retention of patients at 
two years was high, suggesting that lurasidone was 
associated to few side effects.
The good drug tolerability was also confirmed and 
the observed weight gain was comparable to the ex-
pected physiological trend at two years (Figure 2)[9].
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Improving treatment response
How can be avoided a deteriorating course of ill-
ness, brain tissue loss and treatment resistance? 
The best approach is to prevent relapses. At every 
relapse, patients are at risk of irreversible functional 
impairment. Even if it is still controversial that brain 
undergoes a progressive degeneration, evidence 
suggests early treatment of adolescent patients at 
onset of disease in order to prevent relapse[10-12]. 

As brain potentiality in childhood and adolescence 
is at maximum, an early illness onset must be treat-
ed despite patients’ young age. It is very impor-
tant to establish a strong partnership between pa-
tients’ caregivers and parents and explain to young 
patients what kind of side effects they could suf-
fer from, and the importance of being compliant 
with, therapy. Treatment discontinuation is the 
most powerful predictor of first-episode relapse. 
Relapse rate is five times higher after a first anti-

Figure 1. Efficacy of lurasidone on depressive symptoms calculated with PANSS[9].

Figure 2. Weight gain in patients after 2 years of treatment with lurasidone[9].
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psychotic therapy interruption. The most com-
mon factors leading to non-adherence during the 
first year of treatment are early adolescent premor-
bid adjustment, worse premorbid cognitive func-
tion, the burden of parkinsonian side effects and 
a general worsening of executive functions[13,14]. Ul-
timately, suicide attempts increase when therapy is 
interrupted[15].
Transition from adolescence to adulthood is an ex-
ceptionally stressful period. A close monitoring for 
relapses is extremely important; many approved an-
tipsychotics have no long-term data in children and 
adolescents, and long-acting injectable atypical an-
tipsychotics aren’t available for these patients. Ef-
ficacy does not differ significantly among antipsy-
chotic drugs, while safety and tolerability profiles 
might differ from adolescence to adulthood. Peo-
ple involved in caring for young patients should be 
aware that the decision for an early treatment will 
significantly affect later clinical outcomes, in par-

ticular metabolic functions, such as the risk of car-
diovascular disorders and diabetes, and long-term 
cognitive issues. 

Conclusion
In summary, early identification and treatment of 
SZ can limit functional loss, as onset of psychosis 
completely upends the lives of individuals who are 
transitioning into adulthood. Antipsychotic treat-
ment should be used at the lowest effective dose 
to avoid side effects, as patients experiencing the 
first episode of psychosis are more sensitive to side 
effects emergence. Social and psychological strate-
gies and supports are essential as are efforts to pre-
vent relapse, together with an appropriate thera-
peutic choice, so that the antipsychotic drug is well 
tolerated and the treatment can be managed dur-
ing the transition from adolescence to adulthood. 
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Schizophrenia in transition: early diagnosis and 
optimisation of outcomes
Celso Arango
Child and Adolescent Psychiatry Department, Hospital General Universitario Gregorio Marañón, Universidad Complutense de 
Madrid, IiSGM, CIBERSAM, Madrid, Spain

Benefits of early intervention
Prevention and early intervention in the critical de-
velopment period should be the focus of a mod-
ern therapeutic approach to schizophrenia. Cur-
rently, intervention is preferred to prevention, con-
sequently a large amount of money is spent instead 
of being invested. Few countries have established 
primary prevention programs for psychosis and a 
considerable body of evidence confirm that, after 
the first psychotic episode, the outcome of adoles-
cents or young adults could improve only with an 
early intervention, which allows a better prognosis 
and preserves cognition.
It was observed that it is more cost-effective to in-
vest in prevention than in intervention. Until now, 
psychiatry has been focused primarily on tertia-
ry prevention, with the only aim of treating estab-
lished diseases in order to prevent deterioration. 
On the contrary, thanks to primary prevention, the 
incidence of some conditions could be minimized, 
and risk factors could be reduced. Other therapeu-
tic areas have consolidated long-term early preven-
tion programs, for example oncology, and these are 
recognized to be not only effective, but also cost-
effective[1]. A literature research using as keyword 
“prevention and psychosis”, would retrieve very few 
papers and published studies, compared to a much 
higher number if the same research is done in oth-
er chronic conditions. We need information about 
risk factors in infancy, but only 21% of infants and 
toddlers in USA are assessed in a standardized way 
for developmental delays[2]. This translates in a late 
intervention, starting when more severe forms of 
autism or psychosis have been developed. 
A late intervention in psychosis highly impacts on 
healthcare system costs; besides, research funding 
intended to help develop studies on prevention in 
psychiatry is very limited[3]. Data from the London 
School of Economics show that for each £ invested 

in the early detection of psychosis, there is a return 
of more than 10 £; moreover, early intervention in 
psychosis pays even more[4]. Furthermore, the pos-
sibility of joining prevention programs in psychosis 
clinics enables patients to have more employment 
opportunities, to spend less time in hospital, to re-
duce the rate of suicide attempts and in general to 
report a better subjective assessment[5-7].
The vast majority of mental disorders start very 
early in life; around 75% of patients at illness on-
set has an age below 24 years[8]. There are ‘thera-
peutic windows’ during the developmental process 
of young people, and if a correct diagnosis is not 
made at the right time in these ‘windows’, the in-
tervention, whether pharmacological or not, loses 
its efficacy or takes a longer time to be effective. 
Recently, a review article published in Lancet Psychia-
try correlated prevention in the mental health area 
and therapeutic windows: different risks factors 
were identified during childhood and adolescence, 
that preventive interventions would effectively less-
en, thus reducing the incidence of psychosis[9]. Most 
countries have not yet established primary interven-
tion programs for psychosis[7,10]; this is the case of 
Spain, where an article on this topic has been re-
cently published[11]. Anyhow, Spanish hospitals of-
fer a ‘psychoeducational’ program, addressed to 
young patients and their families and focused on 
psychosis-related topics, such as risks factors and 
possible drug side effects; after a 2-year follow-up, 
improvements of symptoms and of the illness social 
impact were observed[12,13]. 

Preserving cognition and patient 
reported outcomes
One of the prognostic factors of long-term out-
come in a population experiencing the transition 
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from adolescence to adulthood is the cognitive-
functional status. After the first psychotic episode, 
a short time-to-treatment is the main goal, as the 
longer the psychosis is untreated, the worse is the 
cognitive functioning after 2 years[14,15]. Moreover, 
symptom severity at disease onset is a predictive 
factor of cognitive outcomes at 7 years after the 
first psychotic episode[16]. This has implications on 
treatment choice; for example, long-term treatment 
with antipsychotic drugs with a D2 receptor-block-
ade mechanism might contribute to cognitive im-
pairment. 
In the child and adolescent population, more con-
sideration should be given to functional remission 
than to symptom or PANSS reduction. For this rea-
son, more regulatory authorities have required clin-
ical trials to explore patient-reported outcomes 
(PROs). 
Data from trials evaluating PROs could provide a 
clearer picture of antipsychotic drugs, since results 
so far demonstrated that they have similar profiles 
and similar side effects in the pediatric population. 
Data from a meta-analysis on acute antipsychotic 
treatment in children and adolescents with SZ-spec-
trum disorders demonstrated that aripiprazole, 
paliperidone, risperidone, quetiapine, olanzapine, 
and molindone have the same efficacy[17], while re-

sults are unclear for asenapine[18] and showed low 
efficacy for ziprasidone[19]. Besides, it is recognized 
that clozapine may be used in treatment-refractory 
SZ in adolescence after failure of at least two anti-
psychotics[20]. Recently, a 6-week, randomized, pla-
cebo-controlled study on lurasidone showed en-
couraging data, as both evaluated doses differen-
tiated significantly from placebo in adolescent pa-
tients (Figure 1)[21]. Nowadays, more efforts should 
be made to implement approved non-pharmaco-
logical interventions for psychosis treatment in chil-
dren and adolescents. 

Conclusion
In conclusion, compared to other medical special-
ties, there is still little interest in preventive inter-
ventions in psychiatry. A priority for the next few 
years should be to shift the focus towards preven-
tion and early intervention; specific interventions in 
developmentally sensitive periods may reduce the 
incidence of mental disorders or drive the illness 
evolution towards less severe presentations. Final-
ly, early and extensive programs should be estab-
lished worldwide, comprising psychosocial as well 
as pharmacological interventions.

0 0 

†

†

†
†

†

*

*

*

*
‡

*

*

‡ ‡

‡ ‡‡
‡

‡

‡ ‡

–5

–10 –0.5

–15

–20 –1

Baseline Baseline

Day 4 Day 4
Week 

1
Week 

1
Week 

2
Week 

2
Week 

3
Week 

3
Week 

4
Week 

4
Week 

5
Week 

5
Week 

6
Week 

6

PANSS Total Score CGI-S ScoreA B

Le
as

t S
qu

ar
es

 M
ea

n 
Ch

an
ge

Le
as

t S
qu

ar
es

 M
ea

n 
Ch

an
ge

Lurasidone 80 mg/die (N =106) Lurasidone 80 mg/die (N =106)
Placebo (N =112) Placebo (N =112)

Lurasidone 40 mg/die (N =108) Lurasidone 40 mg/die (N =108)

Figure 1. Efficacy and safety of lurasidone in adolescents with schizophrenia: results of a 6-week, randomized, placebo-con-
trolled study[21].
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Transition in schizophrenia: symptoms, treatments and diagnosis challenges from adolescence to adulthood

Questions and Answers 

Q: How could be commented data about 
20% of patients that are in remission 
without antipsychotics?

Stahl: We could not exclude that a patient 
gets remission without antipsychotics, but 
generally SZ patients never really have a res-
toration to high cognitive functioning. Clini-
cal practice in psychiatry suggests treating 
SZ patients and avoiding treatment discon-
tinuation; the consequent damage could be 
heavier especially when correlated to the du-
ration of the untreated psychosis. It is not 
allowed to do research on treatment discon-
tinuation as there would be many ethical im-
plications. This issue is still controversial, 
but remission is not a SZ outcome and pa-
tients should be treated for a lifetime.

Arango: In longitudinal studies conducted 
in adolescents with f irst psychotic episode, 
it was shown that around 15-20% of them 
have a single psychotic episode in 15 years. 
Thus, even if those patients fulf il criteria for 
DTM4 SZ and ICD-10, they don’t have fur-
ther psychotic episodes. However, we know 
that stopping treatments expose to a 5-fold 
higher risk of relapses.

Q: What is the role of long-acting inject-
ables in early intervention in children 
and adolescents?

Arango: These drugs have not indications in 
the pediatric population, nevertheless they 
are used in adolescents. It is known that 
there is no difference in terms of eff icacy be-
tween many antipsychotics; the most impor-
tant driver for antipsychotic selection in chil-
dren or adolescents should be the onset of 
the lowest side effect. Generally, noncom-
pliance of adolescents thwarts the efforts in 
the accurate choice of drugs.

Q: What is the best atypical neuroleptic 
drug to choose in order to avoid sexual 
dysfunctions or side effects?

Stahl: Only risperidone and paliperidone in-
crease serum prolactine levels. The most im-
portant side effects are breast growth in men 
and coagulative disorders. Drugs like aripip-
razole or lurasidone seem to show less sex-
ual-related side effects. In general, the sug-
gestion is to use the lowest available dose.

Arango: Adolescents’ sexual functions have 
to be preserved. Prolactine levels should be 
monitored accurately. Generally, adoles-
cents are shy to talk about sexual side ef-
fects. Before starting any therapy, this top-
ic has to be carefully explained and further 
investigated during treatment, even through 
compliance check. 
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