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The use of long-acting injectable antipsychotics (LAls) in schizophrenia is usually restricted to patients
in long-term treatment, who prefer them to oral antipsychotics, and to patients with multiple relapses
who have a history of non-adherence. However, preliminary evidence from patients in the early
phases of the disease suggest that second generation LAIs may be superior to second generation oral
medications with regard to the control of negative symptoms and psychosocial functioning. Moreover,
several studies have found that psychiatrists are generally reluctant to prescribe LAI antipsychotics and
under-estimate their acceptability by patients. Key elements to take into account when offering a LAl in
the early course of schizophrenia should include their potential superiority in allowing early detection
of non-adherence and in reducing the number of rehospitalisations and relapses.
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1. Background

Schizophrenia has a chronic course in most cases characterised
by recurrent episodes of acute psychosis alternating with periods
of full or partial remission [1]. Patients require ongoing care
for symptomatic control, relapse prevention and psychosocial
rehabilitation [2].

Antipsychotic agents are the mainstay treatment of
schizophrenia, as they have been shown in clinical trials and
routine practice to decrease symptoms in the acute phase and also
to prevent symptom recurrence and relapse in the longer term
[3]. Long-acting injectable antipsychotics (LAIs) were developed
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several decades ago as a strategy to address partial or covert non-
adherence and to simplify complex medication schedules [4-6].
More recently, second generation antipsychotics (SGAs), have
also become available as LAls thus widening the therapeutic
options [7-10]. In clinical practice, LAls are prescribed to a low
proportion of patients overall, and to an even lower proportion
of first-episode patients [11-13]. In this review we describe the
benefits and challenges associated with the use of antipsychotic
LAl in patients in the early phase of the disease based on available
evidence from the current literature.

2. Rationale for continuity of care in schizophrenia

The early phase of schizophrenia, comprising the first 2 to
5 years after the first acute episode are considered to be crucial in
determining long-term prognosis [14]. For instance, a minimum
of 3 months sustained remission of both positive and negative
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symptoms over the first 2 years of treatment is predictive of good
functional recovery in first-episode patients [15]. Although most
patients show a good initial response to antipsychotic treatment
and achieve symptomatic remission after their first episode,
recovery rates from both a clinical and a social perspective are
generally low (13.5%) [16], and around 15% of patients have a
chronic course of illness after relapse despite long-term treatment
[17]. The incidence of acute episodes is particularly high in the
first 5 years after the initial episode with a cumulative first relapse
rate of 81.9%; of those 78% will have a second relapse, and a further
86.2% of those will go on to have a third relapse [1]. Relapse risk
is the same in remitted and non-remitted patients, and even
with detailed assessment clinicians are not able to predict who
will suffer a relapse [18]. Subsequent episodes are associated
with a progressively longer time to achieve remission [19], worse
treatment response, increased risk of symptom chronicity [20],
and a gradual psychosocial deterioration [21].

The risk of relapse is mitigated by antipsychotic medication. The
risk increases immediately after stopping medication and remains
high over time [1], while maintaining antipsychotic treatment is
associated with reduced risk of relapse, fewer hospitalizations,
and better quality of life compared with placebo or no treatment
[18]. Stopping antipsychotic medication after an acute episode or
using medication intermittently during maintenance treatment is
associated with increased risk of symptom worsening or relapse
[22]. In patients who have remitted from a first episode, the mean
one-year risk of psychotic symptom recurrence after medication
discontinuation is 77% compared to 3% under maintenance
treatment [23]. Moreover, after stopping medication, recurrence
of psychotic symptoms usually occurs within a short period of
time (16 days on average), even in patients with optimal outcome,
and does not depend on the time to achieve remission or the
length of remission [17,24,25].

The consequences of relapse faced by patients include
the risk of harming themselves or others, impoverishment in
personal relationships, discontinuation of education or work,
and stigmatization, all leading to loss of self-esteem and reduced
quality of life [26,27]. Relapses often have a negative emotional
and financial impact on families and caregivers, and are associated
with risk of rehospitalisation and high costs due to increased
healthcare resource utilization [28-32].

3. Challenges of continuity of therapy for early episode
patients

Despite general agreement on the need for continued, long-
term treatment for relapse prevention, non-adherence to oral
medication is a well-known problem that occurs regardless of
the type of antipsychotic prescribed, first or second generation
[33-35]. Partial and complete non-adherence are recognised as
strong predictors of relapse in patients treated after their first-
episode [1,36,37]. The discontinuation rates of oral antipsychotics
in chronic schizophrenia have been estimated to be as high as
74% after 18 months of therapy [38]. In first-episode about 46%
continued their initial treatment for 30 days or longer [13], and
42% discontinued treatment within 1 year [39]. Risk factors for
non-adherence may be patient-related (e.g. impaired insight or
substance abuse); environment-related (e.g. stigmatization or
poor social and familial support); physician-related (e.g. poor
relationship or contact with the therapist); and treatment-related
(e.g.lack of efficacy or complex medication schedule)[40]. A recent
systematic review on medicationadherence in schizophrenia found
that lack of insight, mistrust of the effectiveness of medication
and substance abuse were the key drivers, and greater risk of
relapse, hospitalization and suicide were the key consequences
[41]. Finally, subjective ratings by psychiatrists, chart reviews, and
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self-reports by patients or relatives, show that adherence to oral
medication is overestimated and that non-adherence is often not
accurately identified [40].

Strategies to improve adherence include psychosocial inter-
ventions (e.g. psychoeducation, compliance therapy, and cognitive
adaptation therapy), programmatic strategies (e.g. directly
observed therapy [DOT] programs based on the direct observation
of patients taking their medications), and interventions related
to pharmacotherapy (e.g. close monitoring for medication side
effects such as weight gain, sedation or extrapyramidal symptoms),
simplification of medication regimens (e.g. considering agents
with longer plasma half-lives or using medications with once-
daily dosing), and switching to LAI antipsychotics [42]. Different
approaches may be necessary to improve adherence depending on
the patient, since non-adherence can be non-intentional (when
the patient deviates from dosage or timing), related to cognitive
impairment, or intentional (leading to overt or covert full or
partial non-adherence), related to poor insight [43-45].

4. Place of LAI antipsychetics in early stages of schizophrenia

LAI antipsychotics are recommended by most evidence-based
clinical guidelines for patients who need maintenance treatment
and explicitly prefer them over oral antipsychotics, and in patients
with multiple relapses who have a history of non-adherence
[22,46,47]. However, the Texas Medication Algorithm Project
(TMAP) for antipsychotics in schizophrenia [48], and the recent
Canadian guidelines recommend the use of LAI antipsychotics
in all phases of the disease, including the first 2 to 5 years [49].
Moreover, the recently published consensus-based guidelines
for the use and management of LAI antipsychotics in clinical
practice by the French Association for Biological Psychiatry and
Neuropsychopharmacology (AFPBN) is the first to recommend
systematic offering of LAI antipsychotics as first line treatment to
schizophrenic patients who need maintenance treatment [50].

There is general reluctance in using LAI antipsychotics in
routine clinical practice in first-episode patients. This reluctance
may be present even when patients are considered poorly
adherent [51]. More than 50% of patients are not offered the
option of LAI antipsychotics [11,52]; and less than 30% of patients
are prescribed LAIs in preference to oral antipsychotics [12,53-
55]. A recent study conducted in Germany found that clinicians
were reluctant to prescribe LAI antipsychotics even when, by their
own assessment, they suspected or anticipated non-adherence
[56]. In the case of first-episode patients, a survey conducted in
the UK reported that although half of the psychiatrists considered
LAI antipsychotics as an option, less than 15% went on to
prescribe LAIs [11-13]. Results from surveys of clinician attitudes
conducted in 2007 and 2011 show that psychiatrists believe that
patients with first-episode schizophrenia will probably reject
LAI antipsychotics [11,12]. However, 73% of first-episode patients
participating in a prospective trial accepted the recommendation
to receive risperidone LAI (RLAI) [57]. Psychiatrists are also of the
opinion that patients are difficult to convince because they have
not yet experienced further relapses and that the availability of
SGAs in LAI formulations is limited [12]. This latter concern has
been addressed as several SGAs are now available as LAls and data
are accumulating on their efficacy and tolerability in first-episode
patients [8,9,58].

5. Evidence for the use of LAI antipsychotics in first-episode
schizophrenia

The evidence on the use of LAIs in first-episode or recent onset
schizophrenia is far from conclusive as available studies have
methodological limitations, particularly single-arm designs not
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comparing oral antipsychotics with LAIs, the lack of differentiation
between first and second generation LAls, and confounding
factors such as patient selection bias. For this review we only
included studies comparing oral with first and second generation
LAI antipsychotics, and only considered prospective naturalistic
studies or randomised controlled trials. The search yielded a total
of six studies that are summarised below; exhaustive information
on all available studies can be found in other recent reviews [8-10].

Kim and colleagues compared relapse rates in patients
diagnosed with first-episode schizophrenia and treated in an
open label design either with RLAI (n=22) or oral risperidone
(n=28)[59]. At 1 and 2 years of follow-up, patients on RLAI had
significantly lower relapse rates associated with longer periods
of adherence and higher rates of adherence than patients on
oral risperidone (68% vs. 32%). Additional benefits in the RLAI
treated patients included greater reduction in the total Positive
and Negative Syndrome Scale (PANSS) (10% vs. 2%; p = 0.001), and
in the Clinical Global Impression-Severity (CGI-S) scale (10% vs.
2.5%; p=0.001) and greater functional improvement as measured
by the General Assessment of Functioning (GAF) scale, with
patients on RLAI showing an increase of 26% while patients on oral
risperidone experienced a 0.5% improvement (p = 0.001).

A prospective randomised controlled study specifically com-
pared medication adherence during continuation treatment
in first-episode patients (with <16 weeks of lifetime total anti-
psychotic medication exposure) following stabilization with
oral risperidone [57]. Eleven patients received continuation
treatment with oral risperidone while twenty-six were treated
with RLAIL Almost three-quarters of patients (73%) accepted the
recommendation to take RLAL At 12 weeks, patients on RLAI were
more likely to remain adherent than patients who remained on
oral risperidone (89% vs. 59%: p = 0.035). There was no effect of
RLAI on attitudes such as stigma, distress from side effects or
problems with medication route. A subsequent follow-up of the
same patients when they entered maintenance treatment [60]
did not find any significant difference between RLAI and oral
risperidone in time to initial non-adherence at 104 weeks and in
attitudes to medication.

Another recent randomised controlled trial enrolled subjects
in the early phase of the disease (schizophrenia diagnosis <3 years
before study entry) who were either medication naive or had
been taking SGA (oral risperidone, olanzapine or quetiapine),
and started maintenance treatment after stabilisation [61]. There
were no differences in the CGI-S scores, PANSS total and positive
symptoms subscale scores between patients randomised to RLAI
(n=42) or continuing on oral SGA (n =35). However, the post-
hoc analysis on the change in PANSS negative symptom subscale
scores showed differences between groups over time. Negative
symptom scores decreased between baseline and study endpoint
for both groups. During the stabilization phase, this decrease
was greater and only significant in the RLAI- but not in the oral
treatment group (p = 0.0007). However, from stabilisation to study
end only the oral group showed a significant decrease in negative
symptom scores (p = 0.005). There were no statistically significant
differences between groups regarding time to stabilization,
defined as at least 4 weeks of improved or stable values (< 4) on
the CGI-S scale, or time to relapse according to Csernansky et al.
criteria [62].

Besides studies focused on clinical outcomes, there may be
evidence that improved medication adherence with LAI in early
treatment of schizophrenia (less than 2 years from onset) may
influence frontal lobe intracortical myelin and white matter
volume [63,64]. Structural magnetic imaging data were acquired
at baseline and at 6 months from patients randomized to RLAI
(n=9-11) or oral risperidone (n=13) and healthy individuals
(n=12-14). Brain scans were analysed by a rater who was blinded
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to clinical and demographic characteristics of subjects. Frontal
white matter volume remained stable over the 6-month study
period in patients on RLAI but declined significantly in the oral
risperidone group (p <0.05). Of note, stability in frontal lobe
white matter volume was associated with a faster reaction time
in executive tasks of working memory (p =0.045) and mental
flexibility (p = 0.029). A further analysis focused on intracortical
myelination (ICM) volume, which is known to decline with illness
chronicity in schizophrenia [64]. Compared to baseline, patients
treated with RLAI had increased ICM volume compared with
controls (p =0.005), while ICM volume the group treated with
oral risperidone was comparable with controls. This preliminary
evidence indicates that improved adherence associated with
LAls might mitigate disruption in myelination that has been
hypothesised to contribute to the aetiology of schizophrenia.

6. Discussion

Effective treatment in schizophrenia is crucial in order to
avoid the high risk of relapse after the first psychotic episode.
Subsequent episodes have a negative impact in the patients’
quality of life and psychosocial functioning, are associated with
negative long-term prognosis and gradual clinical deterioration
and increase the health and economic burden to families and
society. Although antipsychotic treatment helps to prevent
relapse, regular medication adherence remains a major challenge,
since about half of patients treated for their first-episode will
discontinue initial treatment within a short time period.

LAIs have several advantages over oral antipsychotics: they
are administered by a mental health professional which has the
potential of increasing therapeutic contacts; allow for the easy
and quick detection of non-adherence which facilitates immediate
intervention; decrease the risk of accidental or deliberate
overdose; the parenteral route avoids first-pass metabolism,
which reduces the risk of drug-drug interactions; and last but
not least, injections offer stable plasma concentrations that
avoid high fluctuations and reduce risk of drug levels below or
above the desired range. Compared with oral antipsychotics,
meta-analyses based on randomised clinical trials (RCTs) [65-67]
regarding the effectiveness of LAls in patients at any stage of the
disease suggest that LAIs reduce hospitalizations and may also
reduce the rate of relapse. A meta-analysis of mirroring studies,
which seem closer to a real-life clinical setting than RCTs, found
substantial superiority of LAls compared with oral antipsychotics
in preventing hospitalization [67]. A significant advantage for
LAls versus oral antipsychotics was also observed in prospective
and retrospective observational studies, which reflect real-life
treatment settings in terms of discontinuation, relapse and
rehospitalisation rates [68,69].

It is arguable whether RCTs are the most appropriate study
design in comparing LAIs with oral antipsychotics in particular
regarding adherence [70,71] since patients enrolled in such
studies are likely to be more compliant with treatment advice
in general. This is why alternative “effectiveness trials” closer to
real-world conditions have been proposed. Ideally, they should
be prospective, conducted at multiple sites, use broad inclusion
criteria, require minimal data, focus on patients in a relatively early
phase of illness, and follow patients for at least 2 years, with the
primary outcome measures being relapse and/or hospitalisation
[70].

Although we excluded several studies because of their
methodological limitations they also support the role of LAls
in prevention of relapse and hospitalization [13,72,73]. The
studies we included all compared risperidone LAls with its oral
formulation because data on more recently introduced SGA-LAIs
such as olanzapine pamoate, paliperidone palmitate, and
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aripiprazole depot are still lacking in first-episode or recent onset
schizophrenia.

A noteworthy observation emerging from existing studies is
that psychiatrists are reluctant to offer LAls in patients at the early
stages of theirillness and tend to over-estimate potential objections
by patients. Given that LAls are likely to reduce hospitalisation and
relapse they should be given due consideration in the treatment of
early schizophrenia. Other potential beneficial effects on negative
symptoms, cognitive deficits and brain plasticity should also be
taken into account.

7. Conclusion

Newer, second generation antipsychotics (SGAs), including
some LAls, are an important and valuable treatment option for
patients with first-episode or recent onset schizophrenia.

Acknowledgments

We thank Dr. Monica Gratacos from CHC-Europe, who provided
editorial support funded by Janssen-Cilag GmbH.

Conlflict of interest

Dr. Heres has received speaker honoraria from Janssen-
Cilag, Eli Lilly, Sanofi-Aventis and Johnson & Johnson; travel or
hospitality payment from Janssen-Cilag, Sanofi-Aventis, Johnson
& Johnson, Pfizer, Bristol-Myers-Squibb, AstraZeneca, Lundbeck,
Novartis and Eli Lilly; has participated in clinical trials sponsored
or supported by Eli Lilly, Janssen-Cilag, Johnson & Johnson, Bristol-
Myers-Squibb, AstraZeneca, Lundbeck, Novartis, Servier, Pierre
Fabre, Pfizer, Organon, Roche and Merck; has received honoraria
for participation in advisory-boards or activities as a consultant
from Lundbeck, Otsuka, Eli Lilly, Roche, Janssen-Cilag and Johnson
& Johnson.

Prof. Dr. Lambert has received speaker honoraria from
AstraZeneca, Bristol-Myers-Squibb, Lilly Deutschland GmbH,
Janssen-Cilag GmbH, Lundbeck GmbH, Otsuka Pharma GmbH,
Roche Deutschland Holding GmbH, and Sanofi Aventis; has
received grants from AstraZeneca, Bristol-Myers-Squibb, Lilly
Deutschland GmbH, Janssen-Cilag GmbH, Lundbeck, and Sanofi
Aventis; has received honoraria for participation as a consultant
from AstraZeneca, Lilly Deutschland GmbH, Janssen-Cilag GmbH,
Roche Deutschland Holding GmbH, and Trommsdorff GmbH & Co
KG.

Prof. Dr. Vauth has received speaker honoraria from Janssen-
Cilag, Eli Lilly; travel or hospitality payment from Janssen-Cilag,
Lundbeck, and Eli Lilly; has received honoraria for participation
in advisory-boards or activities as a consultant from Lundbeck,
Otsuka, Eli Lilly and Janssen-Cilag.

References

[1] Robinson D, Woerner MG, Alvir JM, Bilder R, Goldman R, Geisler S, et al.
Predictors of relapse following response from a first episode of schizophrenia
or schizoaffective disorder. Arch Gen Psychiatry 1999;56:241-7.

[2] Chien WT, Yip AL. Current approaches to treatments for schizophrenia spec-
trum disorders, part [: an overview and medical treatments. Neuropsychiatr
Dis Treat 2013;9:1311-32.

[3] LeuchtsS, Zhao J. Early improvement as a predictor of treatment response and
remission in patients with schizophrenia: a pooled, post-hoc analysis from
the asenapine development program. J Psychopharmacol 2014;28:387-94.

[4] Johnson DA. Observations on the use of long-acting depot neuroleptic
injections in the maintenance therapy of schizophrenia. ] Clin Psychiatry
1984;45:13-21.

[5] Davis JM, Matalon L, Watanabe MD, Blake L, Metalon L. Depot antipsychotic
drugs. Place in therapy. Drugs 1994;47:741-73.

[6] Barnes TR, Curson DA. Long-term depot antipsychotics. A risk-benefit assess-
ment. Drug Saf 1994;10:464-79.

https://doi.org/10.1016/50924-9338(14)70001-X Published online by Cambridge University Press

[7] Stahl SM. Long-acting injectable antipsychotics: shall the last be first? CNS
Spectr 2014;19:3-5.

[8] Emsley R, Chiliza B, Asmal L, Mashile M, Fusar-Poli P. Long-acting injectable
antipsychotics in early psychosis: a literature review. Early Interv Psychiatry
2013;7:247-54.

[9] Taylor M, Ng KY. Should long-acting (depot) antipsychotics be used in early
schizophrenia? A systematic review. Aust N Z ] Psychiatry 2013;47:624-30.

[10] Altamura AC, Aguglia E, Bassi M, Bogetto F, Cappellari L, De Giorgi S, et al.
Rethinking the role of long-acting atypical antipsychotics in the community
setting. Int Clin Psychopharmacol 2012;27:336-49.

[11] Jaeger M, Rossler W. Attitudes towards long-acting depot antipsychotics: a
survey of patients, relatives and psychiatrists. Psychiatry Res 2010;175:58-62.

[12] Heres S, Reichhart T, Hamann ], Mendel R, Leucht S, Kissling W. Psychiatrists’
attitude to antipsychotic depot treatment in patients with first-episode schiz-
ophrenia. Eur Psychiatry 2011;26:297-301.

[13] Tiihonen J, Haukka J, Taylor M, Haddad PM, Patel MX, Korhonen P. A nation-
wide cohort study of oral and depot antipsychotics after first hospitalization
for schizophrenia. Am ] Psychiatry 2011;168:603-9.

[14] Birchwood M, Todd P, Jackson C. Early intervention in psychosis. The critical
period hypothesis. Br ] Psychiatry Suppl 1998;172:53-9.

[15] Cassidy CM, Norman R, Manchanda R, Schmitz N, Malla A. Testing definitions
of symptom remission in first-episode psychosis for prediction of functional
outcome at 2 years. Schizophr Bull 2010;36:1001-8.

[16] Jaaskelainen E, Juola P, Hirvonen N, McGrath ], Saha S, Isohanni M, et al. A
systematic review and meta-analysis of recovery in schizophrenia. Schizophr
Bull 2013;39:1296-306.

[17] Emsley R, Oosthuizen PP, Koen L, Niehaus DJ, Martinez G. Symptom recurrence
following intermittent treatment in first-episode schizophrenia success-
fully treated for 2 years: a 3-year open-label clinical study. J Clin Psychiatry
2012;73:e541-7.

[18] Leucht S, Tardy M, Komossa K, Heres S, Kissling W, Davis JM. Maintenance
treatment with antipsychotic drugs for schizophrenia. Cochrane Database
Syst Rev 2012;5:CD008016.

[19] Lieberman JA, Alvir M, Koreen A, Geisler S, Chakos M, Sheitman B, et al.
Psychobiologic correlates of treatment response in schizophrenia. Neuropsy-
chopharmacology 1996;14:135-21S.

[20] Wiersma D, Nienhuis FJ, Slooff CJ, Giel R. Natural course of schizophrenic
disorders: a 15-year followup of a Dutch incidence cohort. Schizophr Bull
1998;24:75-85.

[21] Lieberman JA, Perkins D, Belger A, Chakos M, Jarskog F, Boteva K, et al. The
early stages of schizophrenia: speculations on pathogenesis, pathophysiology,
and therapeutic approaches. Biol Psychiatry 2001;50:884-97.

[22] Takeuchi H, Suzuki T, Uchida H, Watanabe K, Mimura M. Antipsychotic treat-
ment for schizophrenia in the maintenance phase: a systematic review of the
guidelines and algorithms. Schizophr Res 2012;134:219-25.

[23] Zipursky RB, Menezes NM, Streiner DL. Risk of symptom recurrence with
medication discontinuation in first-episode psychosis: a systematic review.
Schizophr Res 2014;152:408-14.

[24] Gitlin M, Nuechterlein K, Subotnik KL, Ventura ], Mintz ], Fogelson DL, et al.
Clinical outcome following neuroleptic discontinuation in patients with
remitted recent-onset schizophrenia. Am ] Psychiatry 2001;158:1835-42.

[25] Chen EY, Hui CL, Lam MM, Chiu CP, Law CW, Chung DW, et al. Maintenance
treatment with quetiapine versus discontinuation after one year of treatment
in patients with remitted first episode psychosis: randomised controlled trial.
BM]J 2010;341:c4024.

[26] Kane JM. Treatment strategies to prevent relapse and encourage remission. |
Clin Psychiatry 2007;68 Suppl 14:27-30.

[27] Thornicroft G, Brohan E, Rose D, Sartorius N, Leese M. Global pattern of expe-
rienced and anticipated discrimination against people with schizophrenia: a
cross-sectional survey. Lancet 2009;373:408-15.

[28] Almond S, Knapp M, Francois C, Toumi M, Brugha T. Relapse in schizophrenia:
costs, clinical outcomes and quality of life. Br ] Psychiatry 2004;184:346-51.

[29] Awad AG, Voruganti LN. The burden of schizophrenia on caregivers: a review.
Pharmacoeconomics 2008;26:149-62.

[30] Law MR, Soumerai SB, Ross-Degnan D, Adams AS. A longitudinal study of
medication nonadherence and hospitalization risk in schizophrenia. J Clin
Psychiatry 2008;69:47-53.

[31] Kane JM. Improving patient outcomes in schizophrenia: achieving remission,
preventing relapse, and measuring success. ] Clin Psychiatry 2013;74:e18.

[32] Weiden PJ, Olfson M. Cost of relapse in schizophrenia. Schizophr Bull
1995;21:419-29.

[33] Dolder CR, Lacro JP, Dunn LB, Jeste DV. Antipsychotic medication adherence:
is there a difference between typical and atypical agents? Am ] Psychiatry
2002;159:103-8.

[34] Diaz E, Neuse E, Sullivan MC, Pearsall HR, Woods SW. Adherence to conven-
tional and atypical antipsychotics after hospital discharge. ]J Clin Psychiatry
2004;65:354-60.

[35] Nakonezny PA, Byerly MJ. Electronically monitored adherence in outpatients
with schizophrenia or schizoaffective disorder: a comparison of first- vs.
second-generation antipsychotics. Schizophr Res 2006;82:107-14.

[36] Ucok A, Polat A, Cakir S, Genc A. One year outcome in first episode schizo-


https://doi.org/10.1016/S0924-9338(14)70001-X

S. Heres et al. / European Psychiatry 29 S2 (2014) 1409-1413 1413

phrenia. Predictors of relapse. Eur Arch Psychiatry Clin Neurosci 2006;256:37-
43.

[37] Alvarez-Jimenez M, Priede A, Hetrick SE, Bendall S, Killackey E, Parker AG, et
al. Risk factors for relapse following treatment for first episode psychosis: a
systematic review and meta-analysis of longitudinal studies. Schizophr Res
2012;139:116-28.

[38] Lieberman JA, Stroup TS, McEvoy JP, Swartz MS, Rosenheck RA, Perkins DO,
et al. Effectiveness of antipsychotic drugs in patients with chronic schizo-
phrenia. N Engl ] Med 2005;353:1209-23.

[39] Kahn RS, Fleischhacker WW, Boter H, Davidson M, Vergouwe Y, Keet IP,
et al. Effectiveness of antipsychotic drugs in first-episode schizophrenia
and schizophreniform disorder: an open randomised clinical trial. Lancet
2008;371:1085-97.

[40] Acosta FJ, Hernandez JL, Pereira ], Herrera ], Rodriguez CJ. Medication adher-
ence in schizophrenia. World ] Psychiatry 2012;2:74-82.

[41] Higashi K, Medic G, Littlewood K], Diez T, Granstrom O, De Hert M. Medication
adherence in schizophrenia: factors influencing adherence and consequences
of nonadherence, a systematic literature review. Ther Adv Psychopharmacol
2013;3:200-18.

[42] Macaluso M, McKnight S. Overcoming medication nonadherence in schizo-
phrenia: Strategies that can reduce harm. Current Psychiatry 2013;12:14-20.

[43] Acosta FJ, Bosch E, Sarmiento G, Juanes N, Caballero-Hidalgo A, Mayans T.
Evaluation of noncompliance in schizophrenia patients using electronic
monitoring (MEMS) and its relationship to sociodemographic, clinical and
psychopathological variables. Schizophr Res 2009;107:213-7.

[44] Hui CL, Chen EY, Kan CS, Yip KC, Law CW, Chiu CP. Detection of non-adherent
behaviour in early psychosis. Aust N Z ] Psychiatry 2006;40:446-51.

[45] Velligan DI, Lam YW, Glahn DC, Barrett JA, Maples NJ, Ereshefsky L, et al.
Defining and assessing adherence to oral antipsychotics: a review of the liter-
ature. Schizophr Bull 2006;32:724-42.

[46] Kuipers E, Yesufu-Udechuku A, Taylor C, Kendall T. Management of psychosis
and schizophrenia in adults: summary of updated NICE guidance. BMJ
2014;348:g1173.

[47] Emsley R, Chiliza B, Asmal L, de Fleuriot M. Long acting injectable antipsy-
chotics in early psychosis. In: Haddad P, Lambert T, Lauriello |, editors. Antip-
sychotic long-acting injections Oxford: Oxford University Press; 2010. p.
145-62.

[48] Moore TA, Buchanan RW, Buckley PF, Chiles JA, Conley RR, Crismon ML, et al.
The Texas Medication Algorithm Project antipsychotic algorithm for schizo-
phrenia: 2006 update. ] Clin Psychiatry 2007;68:1751-62.

[49] Malla A, Tibbo P, Chue P, Levy E, Manchanda R, Teehan M, et al. Long-acting
injectable antipsychotics: recommendations for clinicians. Can J Psychiatry
2013;58:30S-5S.

[50] Llorca PM, Abbar M, Courtet P, Guillaume S, Lancrenon S, Samalin L. Guide-
lines for the use and management of long-acting injectable antipsychotics in
serious mental illness. BMC Psychiatry 2013;13:340.

[51] West JC, Marcus SC, Wilk J, Countis LM, Regier DA, Olfson M. Use of depot
antipsychotic medications for medication nonadherence in schizophrenia.
Schizophr Bull 2008;34:995-1001.

[52] Potkin S, Bera R, Zubek D, Lau G. Patient and prescriber perspectives on long-
acting injectable (LAI) antipsychotics and analysis of in-office discussion
regarding LAI treatment for schizophrenia. BMC Psychiatry 2013;13:261.

[53] Heres S, Hamann ], Kissling W, Leucht S. Attitudes of psychiatrists toward
antipsychotic depot medication. J Clin Psychiatry 2006;67:1948-53.

[54] Heres S, Hamann ], Mendel R, Wickelmaier F, Pajonk FG, Leucht S, et al. Iden-
tifying the profile of optimal candidates for antipsychotic depot therapy A
cluster analysis. Prog Neuropsychopharmacol Biol Psychiatry 2008;32:1987-
93.

[55] Samalin L, Charpeaud T, Blanc O, Heres S, Llorca PM. Clinicians’ attitudes
toward the use of long-acting injectable antipsychotics. ] Nerv Ment Dis
2013;201:553-9.

https://doi.org/10.1016/50924-9338(14)70001-X Published online by Cambridge University Press

[56] Hamann J, Kissling W, Heres S. Checking the plausibility of psychiatrists argu-
ments for not prescribing depot medication. Eur Neuropsychopharmacol
2014;24:1506-10.

[57] Weiden PJ, Schooler NR, Weedon JC, EImouchtari A, Sunakawa A, Goldfinger
SM. A randomized controlled trial of long-acting injectable risperidone vs
continuation on oral atypical antipsychotics for first-episode schizophrenia
patients: initial adherence outcome. ] Clin Psychiatry 2009;70:1397-406.

[58] Kaplan G, Casoy ], Zummo ]. Impact of long-acting injectable antipsychotics
on medication adherence and clinical, functional, and economic outcomes of
schizophrenia. Patient Prefer Adherence 2013;7:1171-80.

[59] Kim B, Lee SH, Choi TK, Suh S, Kim YW, Lee E, et al. Effectiveness of risperidone
long-acting injection in first-episode schizophrenia: in naturalistic setting.
Prog Neuropsychopharmacol Biol Psychiatry 2008;32:1231-5.

[60] Weiden PJ, Schooler NR, Weedon JC, Elmouchtari A, Sunakawa-McMillan
A. Maintenance treatment with long-acting injectable risperidone in first-
episode schizophrenia: a randomized effectiveness study. ] Clin Psychiatry
2012;73:1224-33.

[61] Malla A, Chue P, Jordan G, Stip E, Koczerginski D, Milliken H, et al. An Explora-
tory Open-Label Randomized Trial Comparing Risperidone Long Acting Inject-
able (RLAI) with Oral Antipsychotic Medication in the Treatment of Early
Psychosis. Clin Schizophr Relat Psychoses 2013:1-26.

[62] Csernansky ]G, Mahmoud R, Brenner R. A comparison of risperidone and
haloperidol for the prevention of relapse in patients with schizophrenia. N
Engl ] Med 2002;346:16-22.

[63] Bartzokis G, Lu PH, Amar CP, Raven EP, Detore NR, Altshuler LL, et al. Long
acting injection versus oral risperidone in first-episode schizophrenia:
differential impact on white matter myelination trajectory. Schizophr Res
2011;132:35-41.

[64] Bartzokis G, Lu PH, Raven EP, Amar CP, Detore NR, Couvrette AJ, et al. Impact
on intracortical myelination trajectory of long acting injection versus oral
risperidone in first-episode schizophrenia. Schizophr Res 2012;140:122-8.

[65] Adams CE, Fenton MK, Quraishi S, David AS. Systematic meta-review of
depot antipsychotic drugs for people with schizophrenia. Br ] Psychiatry
2001;179:290-9.

[66] Leucht C, Heres S, Kane JM, Kissling W, Davis JM, Leucht S. Oral versus depot
antipsychotic drugs for schizophrenia - a critical systematic review and meta-
analysis of randomised long-term trials. Schizophr Res 2011;127:83-92.

[67] Kishimoto T, Nitta M, Borenstein M, Kane JM, Correll CU. Long-acting inject-
able versus oral antipsychotics in schizophrenia: a systematic review and
meta-analysis of mirror-image studies. J Clin Psychiatry 2013;74:957-65.

[68] Kirson NY, Weiden PJ, Yermakov S, Huang W, Samuelson T, Offord S, et al. Effi-
cacy and effectiveness of depot versus oral antipsychotics in schizophrenia:
synthesizing results across different research designs. J Clin Psychiatry
2013;74:568-75.

[69] Grimaldi-Bensouda L, Rouillon F, Astruc B, Rossignol M, Benichou J, Falissard
B, et al. Does long-acting injectable risperidone make a difference to the real-
life treatment of schizophrenia? Results of the Cohort for the General study of
Schizophrenia (CGS). Schizophr Res 2012;134:187-94.

[70] Kane JM, Kishimoto T, Correll CU. Assessing the comparative effectiveness of
long-acting injectable vs. oral antipsychotic medications in the prevention of
relapse provides a case study in comparative effectiveness research in psychi-
atry. J Clin Epidemiol 2013;66:537-41.

[71] Manchanda R, Chue P, Malla A, Tibbo P, Roy MA, Williams R, et al. Long-acting
injectable antipsychotics: evidence of effectiveness and use. Can J Psychiatry
2013;58:55-13S.

[72] Tiihonen J, Wahlbeck K, Lonngvist J, Klaukka T, Ioannidis JP, Volavka ], et al.
Effectiveness of antipsychotic treatments in a nationwide cohort of patients in
community care after first hospitalisation due to schizophrenia and schizoaf-
fective disorder: observational follow-up study. BMJ] 2006;333:224.

[73] Ventura ], Subotnik KL, Guzik LH, Hellemann GS, Gitlin MJ], Wood RC, et al.
Remission and recovery during the first outpatient year of the early course of
schizophrenia. Schizophr Res 2011;132:18-23.


https://doi.org/10.1016/S0924-9338(14)70001-X



