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1. Introduction

A generally accepted consensus based on
guidelines on the treatment of schizophrenia
(e.g. [1–3]) is that treatment with antipsychotics
plays a key role in preventing relapses, which
are associated with poor outcomes. However, a
number of papers have been published during
recent years that expressed doubts about the

usefulness of continuous maintenance treat-
ment in schizophrenia (4–6). These papers
raised important issues, such as the long-term,
cumulative and potentially harmful effect of
antipsychotics on the central nervous system,
in respect of which only limited scientific data
are available; in addition, they also expressed
concerns about somatic adverse effects and
mortality data. These papers raise relevant
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Summary: During recent years concerns have been raised about the long-term cumulative and potentially negative
impact of continuous maintenance antipsychotic treatment of schizophrenia on the human body, especially on the
central nervous system.
This paper aims at providing a summary of literature data on continuous maintenance treatment for practicing
physicians.
The results show that continuous maintenance antipsychotic treatment can significantly decrease the risk of relapses
and improve the long-term outcome in schizophrenia. Regarding the long-term effects of antipsychotic treatment on
the central nervous system, however, further research is needed to answer the question: are brain morphological and
functional changes associated with the disease or the treatment or both? ’Based on the data available, low antipsy-
chotic doses are effective and safe while high doses of antipsychotics should be avoided.
This review concludes that the minimum effective doses of antipsychotics should be administered for continuous
maintenance treatment.
Keywords: schizophrenia; antipsychotics; maintenance treatment; mortality; brain volume; therapeutic dose

Összefoglalás: Az elmúlt években a szkizofrénia folyamatos fenntartó kezelésében alkalmazott antipszichotikumok
emberi szervezetre, különösen az idegrendszerre kifejtett hosszú távú, kumulatív és potenciálisan káros hatása tekin-
tetében több kétely is megfogalmazódott.
Közleményünk célkitûzése az, hogy a gyakorló klinikusok számára összefoglaljuk a folyamatos fenntartó kezeléssel
kapcsolatos irodalmi adatokat.
Az eredmények azt támasztják alá, hogy folyamatos fenntartó antipszichotikus kezeléssel szignifikánsan csökkenthe-
tô szkizofréniában a relapszusok rizikója és javítható a betegség hosszú távú kimenetele. Az idegrendszerre kifejtett
hosszú távú hatást tekintve még számos kérdés tisztázatlan, és nem egyértelmû, hogy a különféle változások közül mi
társul a betegség lefolyásával vagy az antipszichotikus kezelés hatékonyságával és mellékhatásaival. A rendelkezésre
álló adatok szerint meghatározható az antipszichotikumok hatékony és biztonságos adagja, és kerülni kell a magas
antipszichotikus dózisok alkalmazását.
Áttekintô közleményünk konklúziója, hogy a folyamatos fenntartó kezelés során a minimálisan hatékony antipszi-
chotikum adagok alkalmazására kell törekedni.
Kulcsszavak: szkizofrénia, antipszichotikumok, fenntartó kezelés, mortalitás, agyvolumen, terápiás dózis
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questions about the benefits and disadvantages
of antipsychotics, and encourage experts to
review the currently available data on the treat-
ment of schizophrenia (7–9). A meta-analysis of
the data obtained during the last 60 years
clearly demonstrates the efficacy of antipsycho-
tics vs. placebo in acute stages of schizophrenia
(10) and there is a high degree of consensus on
the need to administer antipsychotics in the
acute phase of schizophrenia. The differences
in the viewpoints are mainly about long-term
antipsychotic treatment. The complexity of this
question is also shown by the very limited data
available on medication discontinuation: what
degree of symptomatic improvement is neces-
sary (e.g. remission associated with low severity
of the symptoms, or full remission of symp-
toms), and what is the time period after achie-
ving stabilization/remission/recovery when
medication may be discontinued (1, 11, 12)?

This review attempts to provide an accurate
account of the current concerns and debates
about long-term antipsychotic maintenance
treatment; the relevant references are listed
accordingly. We also tried to select the refe-
rences to use the best available evidence-based
research data, therefore, if there was any meta-
analysis or systematic review about a topic, we
used it. Our goal was not to compile a systema-
tic review of a specific period, but rather to
provide practicing physicians with a compre-
hensive review that supports the planning of
long-term maintenance antipsychotic treat-
ment.

2. The importance of relapses

The main objectives of long-term maintenance
treatment are symptom control and relapse
prevention. However, the question arises about
the importance of relapses for the long-term
outcome, including the question about their
potential „neurotoxic” effects. Though the ma-
jority of the data provide a quite clear picture
about the negative consequences of relapses (9,
12), it should be noted that the data on the effect
of relapses causing progression are mostly of

an indirect nature (12). A significant proportion
of patients respond well to treatment in the
early phases of the disease, however this is not
the case in later stages of schizophrenia, after
several relapses (13). The data also indicate that
lower doses of antipsychotics would be suffi-
cient, especially in the early stages (14). The
high relapse rates draw attention to the impor-
tance of relapse prevention: according to a
systematic review by Zipursky et al. (15), after
the first episode of schizophrenia 77% and 90%
of patients experienced relapse within one year
and two years, respectively, after discontinuing
antipsychotic treatment, while the relapse rate
was only 3% if maintenance treatment was
administered. According to a long-term study,
persistent symptomatic and functional remis-
sion after the first episode determines the like-
lihood of recovery (16). Furthermore, recurring
relapses are associated with an increasing
proportion of treatment-resistant patients (17,
18) and more and more time is needed to
achieve treatment response and remission (19).
A 5-year longitudinal study showed that the
incidence of relapse-related psychotic states is
associated with an extensive reduction of gray
matter volume, which indicates that relapses
have „neurotoxic” effects (20). However, it is
not entirely clear whether the negative effects
of relapses are generally characteristic for the
disease course or are limited to a subset of
patients with poor prognosis who have residual
symptoms after relapses (17, 18). The latter
seems to be contradicted by the fact that res-
ponse to antipsychotic treatment is significantly
impaired after a relapse even in patients who
have an excellent response to and achieve
symptomatic and functional remission after the
first treatment (21). In addition, based on his
own results, Emsley et al. (17) suggest that re-
duced response can be prevented by resuming
the antipsychotic treatment in due time, during
the early phase of relapse after discontinuing
the medication. This hypothesis is consistent
with the view that the disease course could be
negatively impacted not only by the number
but also by the duration of the relapses (12, 22).
The latter has been supported by a meta-analy-



� 
 � � � 	 � � � � � � � � � � � � �

298

�������	
���

sis on the effects of the duration of untreated
psychosis (23), which showed that the longer
the disease remained untreated, the worse the
symptomatic and functional outcome will be.

In sum: Long-term studies show that the
number and duration of relapses and the dura-
tion of untreated psychosis result in worse dis-
ease course and outcome.

3. Is continuous maintenance
antipsychotic treatment necessary?

The question whether continued administration
of prophylactic antipsychotics or treatment
discontinuation after stabilization is associated
with better outcomes could be explored by long-
term placebo-controlled studies (8). There are
currently no studies available that did not use
antipsychotics in the acute phase either. There
are ethical reasons for this, since failure to
administer treatment may be associated with a
potentially significant progression of the disease
(24, 25). In addition, the data show that place-
bo-controlled studies are usually discontinued
early, mainly due to the high relapse rate (24).
These data also confirm the need for mainte-
nance treatment but there are some naturalistic
studies that may give an indication of how the
administration or the lack of maintenance anti-
psychotic treatment can influence the long-
term outcome of the disease. A Chinese natura-
listic study that followed patients for 14 years
showed that treatment-naïve patients had a
worse outcome: the rates of partial or complete
remissions were lower in these patients com-
pared to those who received maintenance
treatment (29.8% and 53.7%, respectively), with
higher rates of homelessness and mortality
(26).

Nevertheless, there are a number of systema-
tic reviews and meta-analyses available to help
decision-making about maintenance treatment,
providing a comprehensive view on the topic.
These types of analyses usually compare three
treatment models: continuous maintenance
treatment; intermittent treatment (controlled
discontinuation and restart of treatment as

planned or when symptoms reoccur); and treat-
ment with a placebo. According to a Cochrane
analysis, intermittent treatment is not as effec-
tive in preventing relapse and hospitalization
as continuous maintenance treatment, yet it is
still more effective than placebo (27). Another
study came to similar conclusions (7). Main-
tenance treatment with first-generation and
second-generation antipsychotics significantly
reduced the number of relapses in patients both
after the first episode and after several episodes.
With intermittent treatment and placebo the
risk of relapse increased three-fold and six-fold,
respectively, as compared to continuous treat-
ment (7). Patients who received continuous
treatment had no relapse for a significantly
longer period of time: the mean time to relapse
was 11–14 months for intermittent treatment
and 5 months for placebo (7). A systematic
review of studies related to the first psychotic
episode (28) showed that the application of
maintenance treatment after a psychotic epi-
sode is more effective than discontinuation of
treatment or intermittent treatment. Mainte-
nance treatment resulted in a higher likelihood
of remission, while lack of this treatment redu-
ced the chance of later achieving remission
(28). Moreover, maintenance treatment was
associated with better cognitive functions.
Maintenance treatment is further supported by
a meta-analysis by Leucht et al. (11), which
showed that this treatment significantly redu-
ced the rate of relapse after one year (mainte-
nance treatment: 27%; discontinuation: 64%).
A more recent analysis (29) also demonstrated
that maintenance treatment prevented signifi-
cant deterioration for a year, and discontinua-
tion of treatment led almost immediately to the
deterioration of the symptoms. This deterio-
ration showed a linear correlation with the
number of relapses. In a paper published in
spring 2017, Goff et al. (8) reviewed the long-
term effects of maintenance antipsychotic
treatment. This paper concluded that both
antipsychotic treatment administered in the
early stages of schizophrenia and maintenance
treatment are well-documented evidence-based
treatments and improve long-term outcomes.
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This means that all reviews, systematic
reviews and meta-analyses reached the same
conclusions (7, 8, 11, 27, 29): continuous main-
tenance antipsychotic treatment has a positive
effect on the outcome of schizophrenia. Howe-
ver, it should be noted that many issues are still
unclear. For example, it seems that there is a
subset of patients who did not experience
relapse despite taking placebo. There is only
limited information on the characteristics of
this population and on how long this status can
be maintained. The generalizability of the
results of placebo-controlled studies is limited
by many factors, including the data showing
that active treatment is usually discontinued
faster than recommended by most recent
guidelines (e.g. Australian and New Zealand
Guidelines recommend 3 to 6 months [1]),
which can result in a psychotic state associated
with relapse, rebound or withdrawal symp-
toms.

In sum: Evidence-based data show that conti-
nuous maintenance antipsychotic treatment is
more effective in preventing relapse and
ensures a longer relapse-free period compared
to intermittent and placebo treatments. Thus,
the superiority of continuous antipsychotic
treatment is confirmed by meta-analyses, but
there are no meta-analyses or systematic
reviews showing that intermittent or placebo
treatments (or no treatment) are equally or
more effective than continuous antipsychotic
treatment.

4. The issue of the antipsychotic dose

Most of the concerns about continuous main-
tenance treatment of schizophrenia (4–6)
assume that long-term administration of anti-
psychotics may contribute to the reduction of
the brain volume (22, 30, 31) and might have a
negative effect on cognitive functions (32, 33),
which might result in poor disease outcomes.
Although the conclusions suggesting causal
relationships are not widely shared (8, 34), this
is still an issue that presents physicians with a
dilemma: lack of treatment can potentially

result in a worse outcome due to relapses and
the „toxicity” of the psychotic periods, but anti-
psychotic treatment, especially in high doses,
can have negative consequences as well.
However, it should be noted that current data
fail to answer the question whether effective
but low/er doses of antipsychotics contribute
to the progressive reduction of the brain volume
(8). In addition, it should be taken into account
(8) that there can be significant differences
between various antipsychotics since, for
example, there are data showing that contrary
to first-generation agents, second-generation
antipsychotics do not have or may have only a
limited „neurotoxic effect” (35).

In the light of these inconsistent data, one
should attempt to adopt a rational therapeutic
approach. Randomized studies strongly support
the positive effects of antipsychotics in the
recommended „safe” dose ranges. However,
there is a paucity of data indicating which dose
ranges can be considered to be safe. Long-term
follow-up studies have shown that the intensity
of the antipsychotic treatment can influence the
reduction of the brain volume (22, 36), and lon-
gitudinal meta-analyses suggest that the higher
the average daily dose or the total antipsychotic
exposure, the more pronounced is the reduc-
tion of the brain volume (30, 35, 37). These data
support that antipsychotic doses should be
kept minimal but still in the effective range,
and high and especially megadoses should be
avoided. A recent study (38) monitoring the
changes in brain volume in patients after the
first psychotic episode for one year, provides
some guidance on dosing. The chlorpromazine
equivalent dose was 241 mg at baseline and 313
mg at the one-year follow-up assessment.
Though the study found a relationship between
dose and the reduction of brain volume, there
was no significant reduction compared to
healthy controls. The relationships between
antipsychotics and brain volume should be
treated with caution because a systematic ana-
lysis of studies on the effects of antipsychotics
on brain volume showed that these correla-
tions were not always significant in the original
studies, and were often found on a small sample
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using extremely heterogeneous methods and
potentially modifying factors were frequently
not considered (39). However, it is important to
note that the impact of the inclusion of patients
who presumably received high doses of first-
generation antipsychotics (according to treat-
ment principles significantly different from
today’s in the early era of antipsychotics, or
before the introduction of second-generation
antipsychotics) is not clear. Many of these
patients still continue to receive high-dose
treatment (40). For example, the incidence of
tardive dyskinesia (TD) is dramatically lower in
patients who have never received first-gene-
ration antipsychotics (41).

It should also be noted that the relationships
between the treatment, the severity of symp-
toms and the effects on the central nervous
system are quite unclear. A paper by Lesh et al.
(42) describes that patients with first-episode
schizophrenia taking antipsychotics had a
more pronounced reduction in thickness of the
cortex, as compared to untreated patients with
first-episode schizophrenia; however, the trea-
ted group had better cognitive performance
and their brain activity patterns were more
similar to those in healthy people than in
untreated patients with schizophrenia.

Moreover, making a distinction between the
effects resulting from the pathophysiology of
the disease and from the antipsychotics conti-
nues to be challenging (38). In this respect,
account must also be taken of the fact that
when more severe and/or persistent symptoms
occur, showing no or little improvement during
treatment, physicians usually increase the
antipsychotic dose. Thus, brain changes caused
by the disease and/or by the medication cannot
be easily separated on the basis of data
obtained in studies not comparing fixed doses.

In sum: Taken together, the harmful conse-
quences of the failure to administer antipsy-
chotic treatment and the potentially negative
effects of long-term antipsychotic treatment in
schizophrenia, the wisest action would be to
administer the lowest effective dose of an anti-
psychotic.

5. Antipsychotic treatment
and tardive dyskinesia (TD)

Long-term antipsychotic treatment is associated
with an increase in the incidence of some
adverse effects. One of the most severe adverse
effects of long-term antipsychotic treatment is
TD. Some hypotheses assume that TD is a sign
of the sensitization of the dopamine system
(43), which may also play a role in the develop-
ment of treatment-resistance and supersen-
sitive psychosis (6, 44, 45). According to these
hypotheses, long-term postsynaptic blockade
leads to upregulation of D2 receptors, which
can play a role in the development of tolerance
to antipsychotics and treatment-resistance
(46), and in „supersensitive psychosis”, which
occurs shortly after the reduction of the medi-
cation concentration. Some studies found that
TD, tolerance to antipsychotics and supersen-
sitive psychosis are more commonly associated
with treatment-resistant patients (45). Nonethe-
less, these data suggest that these phenomena
are more likely to occur in a subgroup of treat-
ment-resistant patients with deficit symptoms.
The role of the long-term treatment is also
unclear because a meta-analysis showed that
TD has similar incidence with continuous and
intermittent treatments (27). The data also
suggest that the more frequently interrupted
the treatment, the higher the risk of TD (47). TD
is still frequent; a recent meta-analysis reported
a prevalence rate of 25.3% (41). However, the
prevalence is very different for first-generation
and second-generation antipsychotics. TD is
more frequent in patients receiving first-gene-
ration antipsychotics vs. second-generation
antipsychotics: 30% and 20.7% respectively
(41). Based on the data available, it is difficult to
evaluate the extent to which former exposure
to first-generation antipsychotics influences
the TD prevalence of 20.7% in patients recently
treated with second-generation antipsychotics.
In any case, TD prevalence is significantly lower
(7.2%) in patients who received exclusively
second-generation antipsychotic treatment. The
use of second-generation agents may reduce
the TD risk associated with first-generation
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agents (41). This is supported by the findings
that prevalence is lower in the case of a combi-
nation of first-generation and second-gene-
ration antipsychotics (22.7%) than in the case
of a first-generation monotherapy (30%) (41).

Thus, these relationships are far from being
clear. Though there are animal model data
evaluating the role of antipsychotics in the
sensitization of the striatal dopamine system
(46, 48), the results cannot be easily extrapolated
to human subjects (49). The dopamine hypo-
thesis of schizophrenia assumes presynaptic
dopamine hyperactivity and data also indicate
an increase in the number of postsynaptic
D2/3 receptors (50, 51).

Dosing of antipsychotics can play an impor-
tant role in D2 receptor upregulation. Accor-
ding to some data from animal studies, the
increase in the number of receptors was asso-
ciated with high-dose antipsychotic treatments
that result in D2 receptor blockade above 80%,
which frequently causes extrapyramidal side
effects in humans (52). However, TD and super-
sensitive psychosis may not be caused by the
same mechanisms – TD is mostly irreversible,
while supersensitive psychosis is not (53). A
further issue is that supersensitive psychosis,
which is considered to be associated with rapid
dissociation of the antipsychotics from the
dopamine receptors (54) and some other phar-
macodynamic or pharmacokinetic factors (12),
cannot be clinically distinguished from rebound
psychosis.

In sum: It is not clearly demonstrated that the
dopamine system is hypersensitized as a result
of long-term antipsychotic treatment, and it
cannot be stated with certainty that TD, tole-
rance to antipsychotics or supersensitive psy-
chosis are caused by the same pathological
mechanisms. The results from TD research
suggest that second-generation antipsychotics
are considerably safer.

6. Antipsychotic treatment
and mortality

During recent years, in addition to TD, metabo-
lic adverse effects received a great deal of atten-
tion because second-generation antipsychotics
are frequently associated with metabolic abnor-
malities, which can contribute to higher morta-
lity in schizophrenia (55). However, the evalua-
tion of metabolic disorders in schizophrenia is
difficult since they are also more common in
patients who did not receive antipsychotics (56,
57). It has been suggested that schizophrenia
and diabetes mellitus share a common genetic
basis (58). Longitudinal data from the last
decades show an increasing gap in mortality
rates between patients with schizophrenia and
the general population (59). While average life
expectancy increased worldwide, this tendency
cannot be observed in patients with schizoph-
renia (60). In addition to suicides, unhealthy
lifestyle (such as smoking, lack of exercise and
nutritional problems), poverty, inadequate
medical care and more frequent accidents also
play a role in the higher mortality rates, and
correlation with treatment-related side effects
and somatic comorbidities was also found
(60–64). Most recently, a Hungarian cohort
study showed that schizophrenia was associat-
ed with a 2.4-fold increase in the relative risk of
mortality (64), which was significantly related
to somatic comorbidities in addition to suicide
death. The higher mortality associated with schi-
zophrenia is caused mainly by cardiovascular
diseases (60). In this respect, antipsychotics
may also play a role, especially due to the meta-
bolic adverse effects (55), but studies also con-
cluded that long-term antipsychotic treatment
reduced the risk of mortality (65, 66) compared
to patients who did not receive medication. The
high mortality rate in the latter group can be
explained not only by psychiatric events (such
as suicide or violence), but mainly by the fact
that they do not use health resources and are
less preoccupied with their general health (e.g.
high rates of smoking, lack of exercise and nut-
ritional problems) (66, 67). However, Osborn et
al. (68) reported that high-dose antipsychotic
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treatment is associated with increased risk of
cardiovascular death. Furthermore, longitudi-
nal studies and meta-analyses suggest that this
correlation is complex: high risk of deaths was
associated with both high doses of antipsycho-
tics and lack of antipsychotic treatment, while
this risk was the lowest in patients treated with
low/medium doses of antipsychotics (66, 69).

In sum: These results also draw attention to
the need to administer the lowest effective dose,
as the mortality risk is lowest in patients treated
with low/medium doses of antipsychotics (66,
69).

7. Planning and monitoring
antipsychotic treatment

Systematic reviews and meta-analyses show
that continuous maintenance treatment results
in a better course and outcome of schizophre-
nia, but further data are needed to properly
address the concerns about the potential nega-
tive effects of such treatment.

Both the results of imaging studies and the
mortality data provide support for the admi-
nistration of an effective but low dose. In this
respect, however, the various guidelines are far
from being clear, with some recommending
maintaining the dose that was effective in the
acute phase (e.g.[1]), while others suggest the
administration of the lowest but still effective
dose (e.g. [70]). Low-dose treatment has also
been increasingly included in the therapeutic
guidelines, which now recommend a lower
dose than in the past (71), and the administ-
ration of megadoses, related to rapid neuro-
leptization (72, 73) is no longer recommended
(74). In a prospective, randomized double-blind
study, patients randomized to low haloperidol
plasma levels showed similar improvement
compared to patients randomized to medium
or high levels (75). Though there is only limited
data available on antipsychotic doses used in
practice, it seems that even if no megadoses
were used, the administration of high doses is
frequent, e.g. 38% to 64.4% of hospitalized
patients received high-dose treatment (76, 77),

and this rate was significant in the age group
over 50 (40). Some data show that though the
rate of high-dose antipsychotic treatments
administered as monotherapy decreased, high-
dose antipsychotic combination therapies
became more common (77–79).

Analyses of different doses showed that
maintenance treatment with low doses is as
effective as with standard doses. Uchida et al.
(80) defined standard dose as the defined daily
dose (DDD) published by the World Health
Organization (WHO) (daily maintenance dose
determined for an adult patient with moderate
disease, https://www.whocc.no/ atc_ddd_
index/?code=N05A) (Table 1), and established
that the low dose (50–100% of DDD) was as
effective as the standard dose in relapse and
hospitalization prevention. However, a very low
dose (less than 50% of DDD) was not effective.
A low dose calculated on the basis of DDD
showed a strong similarity with the minimal
effective doses used to calculate dose equiva-
lency introduced by Leucht et al. (81). These
values constitute a good point of reference in
determining the lowest effective dose of a

��������
Daily Defined Dose (DDD) 
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aripiprazole 015 mg 13.3 mg

amisulpride 400 mg

asenapine 020 mg

clozapine 300 mg

chlorpromazine 300 mg

chlorprothixene 300 mg

flupentixol 006 mg 00.4 mg

fluphenazine 010 mg 00.1 mg

haloperidol 008 mg 03.3 mg

lurasidone 060 mg

olanzapine 010 mg 0.10 mg

paliperidone 006 mg 02.5 mg

quetiapine 400 mg

risperidone 005 mg 02.7 mg

sertindole 016 mg

sulpiride 800 mg

tiapride 400 mg

ziprasidone 080 mg

zuclopenthixol 030 mg 0.15 mg

https://www.whocc.no/atc_ddd_index/?code=N05A
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specific antipsychotic. The best way to avoid
the potentially negative effects of long-term
treatment seems to be to determine the mini-
mal effective dose by small dose adjustments. If
required, temporary benzodiazepine augmen-
tation may also be used to control symptoms,
until full antipsychotic effect is achieved,
instead of rapidly increasing the antipsychotic
dose (1, 82, 83).

The development of extrapyramidal symp-
toms shows that the rate of receptor blockade
exceeded the limit for adverse effects (84);
moreover, early extrapyramidal symptoms
(EPS) is a strong predictor of TD (85). A
„reverse” neuroleptic approach, developed in
the 1950s, is true: „neuroleptic” effects (extra-
pyramidal symptoms) reflect not the thera-
peutic effect, but side effects and a potentially
dangerous antipsychotic dose. Therefore, it is
important to monitor the adverse effects. In
addition to the known scales used to measure
extrapyramidal symptoms (such as the Simp-
son-Angus Scale or Barnes Akathisia Scale),
early EPS symptoms can be easily detected
using a handwriting test in clinical practice (53,
86). It is also important to monitor other side
effects, including the metabolic parameters
(body weight, body mass index, blood glucose,
triglycerides and HDL cholesterol) (87). The
vulnerability to adverse effects is especially high
in young people (early stages of the disease),
when a more careful strategy is recommended.

When selecting antipsychotics, the data
showing differences in the efficacy and safety
profiles of second-generation antipsychotics
should be taken into account (88, 89). The bene-
fits of second-generation antipsychotics are
emphasized by the favorable results related to
the lower reduction of the brain volume (20, 35)
and the lower incidence of TD as compared to
first-generation antipsychotics (41). Inter-
actions and pharmacokinetic properties should
also be considered (90).

Monitoring the treatment (therapeutic and
side effects) is of decisive importance. The eva-
luation of adherence should start in the early
phases of the treatment (91), and the use of
long-acting injections should also be already

considered in the early phases, since their use
reduces the risk of relapses and rehospitali-
zation compared to equivalent oral agents (92,
93). In addition, the dose exposure is usually
lower due to more favorable pharmacokinetic
parameters (94).

8. Limitations

This paper focuses on issues, hypotheses and
concerns related to continuous maintenance
treatment of schizophrenia, especially on those
based on the dopamine hypothesis of schizoph-
renia. As a consequence, we did not discuss to
what extent these concerns can be interpreted
within the framework of the dopamine hypo-
thesis (See: [95, 96]). Furthermore, this paper
did not address the relationship between the
first psychotic episode and schizophrenia, and
it addressed specific treatment aspects of the
first psychotic episode only in part. While it is
generally accepted in the literature that 10% to
20% of patients with schizophrenia suffer only
one episode, currently there are no reliable
diagnostics guidelines to separate this popula-
tion from those who suffer several relapses
without appropriate antipsychotic treatment
(7, 97). Treatment-resistance was beyond the
scope of this paper as well, since it cannot be
interpreted only in terms of the dopamine
hypothesis (98). This paper does not provide a
comprehensive overview about safe and effec-
tive antipsychotic doses. Furthermore, we did
not discuss the different definitions of equiva-
lent doses, which can be used to compare
antipsychotics (81, 99, 100).

9. Conclusions

Despite all doubts, current evidence shows that
continuous maintenance antipsychotic treat-
ment helps to prevent relapses and to improve
long-term outcomes (8). The efficacy of main-
tenance antipsychotic treatment is one of the
best-documented results in psychiatry, and its
efficacy is comparable to well-established
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treatments for internal and other diseases (8,
101). Several questions still remain unan-
swered, e.g. about the long-term effects of
antipsychotics on the central nervous system,
and it is not clear which changes are related to
the pathophysiology of the disease and which
ones to the therapeutic effects or the side effects
of the medicine (42). In any case, the mortality

data also show that there is a safe low/medium
dose range but the administration of needlessly
high doses should be avoided (66). Overall, it is
recommended to always administer the mini-
mal effective dose because this allows the
maximization of the therapeutic benefit and a
significant reduction of potentially harmful
effects.
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