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Abstract 
The objectives of e-STAR Romania (NCT00283517) were to collect clinical outcome data of Roma-
nia schizophrenia or schizo-affective disorder patients; prospectively to assess the reasons of 
treatment initiation, medication usage patterns; to document (long-term) clinical efficacy; and to 
collect safety data, as well as recording 2-year corresponding retrospective data. In total, 378 eli-
gible subjects were enrolled who were initiated either on risperidone long-acting injectable (RLAI) 
(290) or on an oral antipsychotic (OA) (88) at baseline as required by the local Summary of the 
Product Characteristics. Data were collected from per patient both retrospectively and prospec-
tively over a 24-month period at 3-month intervals after starting treatment. The results indicated 
that subjects suffering from schizophrenia or schizo-affective disorder initiated on RLAI were less 
likely to be hospitalized within the first 24 months after the initiation of treatment. Moreover, 
subjects treated with RLAI experienced significant improvements in their illness severity and 
functioning. Discontinuation rates for RLAI were low and doses were stable throughout the 24 
months following the initiation of treatment. In addition, the necessity for supplementary conco-
mitant medication was reduced. Adverse events were reported in 20.3% (RLAI) and 11.4% (OA) of 
the subjects. In general, patients initiated on RLAI and OA at baseline both clinically improved on 
all assessed parameters but a larger improvement was observed for patients on RLAI. Incidences 
of reported AEs during the use of RLAI in a naturalistic setting are comparable with those de-
scribed in clinical studies; however, the incidence of extrapyramidal signs and weight gain was 
lower than expected. 
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1. Introduction 
There are different opinions regarding the course of schizophrenia: it can be considered a deteriorative disease 
as the initial observation [1], but it has also been described the pattern of multiple episodes [2], or the currently 
accepted relapsing course [3] [4]. In some studies even an evolution of progressive amelioration was observed 
[5]. Based on the few long-term national follow-up studies about one [6] or two decades [7], the majority of 
schizophrenia patients seem to improve, while only few deteriorate. In order to reconcile opinions and research 
with real life and multiple interfering factors, the course of schizophrenia is currently accepted as heterogeneous 
[8] [9]. 

There is scarce information regarding the real prevalence and evolution of schizophrenia due to few epidemi-
ological studies and long term naturalistic observational studies employ diverse research methods. Some of these 
facts have been recognized on an international level as barriers against appropriate, prompt diagnosis, and cohe-
rent monitoring. With the exception of a few countries [10]-[12], mental health professionals denounce the lack 
of large cohort studies and national registries for psychiatric disorders, especially for schizophrenia patients. 
Like in many other countries, the Romanian Ministry of Health does not have a clear overview regarding the 
epidemiology of schizophrenia patients. There is a gap between the real extent of the disease and the official re-
ported diagnosis because of “masked” diagnoses due to stigma and the under-diagnosis/misdiagnosis, the appli-
cation for private practice and the “dark zone” of those who never apply for assessment. The utilization of hos-
pital admittance records for research and administrative purposes as indicator of the passive epidemiology for 
the incidence and prevalence of schizophrenia relies on the assumption that the majority of schizophrenia ill 
persons will be hospitalized at least once in a life-time as a result of this illness [11]. These data do not reflect 
accurately the prevalence of schizophrenia in the general population for various reasons; up to 25% of schi-
zophrenia patients received care only as outpatients [13] and 6.7% of ambulatory treated patients in a given catch-
ment area had no hospitalizations [14]. 

The adherence to antipsychotic medication ranges from non-adherence to full adherence, an issue affecting 
40% - 60% of schizophrenia patients [15]. Poor adherence could be a serious barrier against the achievement of 
treatment goals as consequences include poor outcome, relapses, re-hospitalizations, and supplementary costs 
[16]. Non-adherence is currently accepted as intake of less than 80% of the prescribed medication or gaps of 
medication of at least seven days [17]. Relapses themselves may imply unpredictable course, less social adjust-
ment, increased time to recover [18], and disturbing psychopathology [19]. Even though adherent patients take 
over 80% of the prescriptions, they still have delusions, guilt feelings or somatic concerns [20]. Therefore 
Acosta et al. [20] consider that many non-adherent patients could be pursued towards adherence, while full ad-
herence should be a goal among adherent patients. 

The electronic Schizophrenia Treatment Adherence Registry (e-STAR) is an international, non-interventional, 
observational study carried out in different countries using a similar design to collect data on clinical (long-term 
treatment) and economic outcomes in schizophrenia/schizoaffective disorder patients initiated or switched to a new 
antipsychotic (oral antipsychotics [OA] or risperidone long-acting injectable [RLAI]) in routine clinical practice 
[21]. An innovative secured web-based system was used to capture 12 months retrospective and 24 months 
prospective data. As part of the international registry project, e-STAR Romania respected the general design of 
the naturalistic study but gathered retrospective data for 24 months and did not include the economic analysis. 

The objectives of e-STAR Romania were to collect clinical outcome data of Romania schizophrenia/schizo- 
affective disorder patients, prospectively to assess the reasons of treatment initiation, medication usage patterns 
and to document clinical efficacy and long-term treatment outcomes (2 years) of patients, as well as collecting 
2-year retrospective data regarding hospitalizations and previous treatments. 

2. Methods 
2.1. Study Design 
The e-STAR study (NCT00283517) was an international, non-interventional, observational survey on the use of 
RLAI (Rispolept®Consta®), with the aim to assess patients’ outcomes by existing risk or disease factors, patients 
characteristics, or previous medication. Study data was collected from 9 October 2008 until 29 June 2011 (first 
and last observation entered in the database). All patients starting a new antipsychotic medication (RLAI or OA), 
according to the local Summary of Product Characteristics, were eligible for inclusion in this study. In addition, 
they had to be ambulatory or not chronically hospitalized (hospitalization at the moment of inclusion not to ex-
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ceed 6 months). Subjects were not eligible if they either (1) participated in another drug-related study at baseline, 
(2) were chronically hospitalized, (3) suffered from treatment-resistant schizophrenia, or (4) were pregnant or 
were breastfeeding, or were planning to become pregnant within two years. Patients received the usual treatment 
and investigations for their condition and were not exposed to experimental treatments or investigations during 
the study. As this was a non-interventional, observational registry, randomization and blinding were not appli-
cable. The study protocol was reviewed by an independent ethical committee, the National Ethics Committee for 
Medicines Clinical Studies (Comisia Nationala de Etica pentru Studiul Clinic al Medicamentului, CNESCM). 
Patients provided their agreement for medical information disclosure in the study after they were informed about 
all aspects of the study, their voluntary participation and their refusal to be enrolled had no impact on the care 
that they would receive for the treatment of his/her disease. 

When patients consented with the initiation of a new antipsychotic treatment and with the registration of their 
data in the e-STAR registry, physicians could document the patients’ data in the registry. Data were collected from 
per patient retrospectively over a 24-month period and prospectively over a 24-month period at 3-month (± 2 
weeks) intervals after the initiation of the treatment. The patient’s baseline data were collected within the first 
month following the initiation of the new antipsychotic treatment. The retrospective period started 2 years before 
baseline and stopped the day before baseline while the prospective (follow-up) period started at baseline and lasted 
up to 2 years after baseline (baseline included). Following data were collected for the retrospective period: the pa-
tient’s characteristics, treatment history, hospitalization history (dates, number of days per week) and reasons for 
initiating the new treatment. In the prospective period, following data were recorded at 3-month intervals: treatment 
data (antipsychotic medication regimen including adherence and reason for discontinuation, and co-medication), 
hospitalization data (dates and duration), Clinical Global Impression-Schizophrenia (CGI- S), Global Assessment 
of Function (GAF), clinical deterioration, safety data. 

2.2. Statistical Methods 
The primary end point was the comparison of the total (cumulative) number of days spent in hospital during and 
before RLAI. Based on data from a previous study, an overall mean reduction of about 7.0 days was expected 
(considering data from 2 years with RLAI versus 2 years before RLAI). Therefore, 298 patients were needed in 
this study to show, with a 90% power, a significant difference at alpha =0.05 using a two-sided paired t-test. 
Taking into account a drop-out rate of about 20% during the first year of treatment, a sample of 373 patients 
starting RLAI treatment was considered to be required. About 124 subjects who started treatment with an OA 
were to be included as a positive control group in order to be able to control for environmental changes. 

Variables were described using descriptive statistics. Comparisons between retrospective and prospective data 
and between data from subjects who started on RLAI or OA at baseline were made by means of appropriate sta-
tistical tests and executed using SAS® version 9.1.3 [SAS Institute, Cary, NC, USA] and were two-sided with a 
significance level of 0.05. All efficacy results described hereafter represent the “per protocol” population except 
for the analysis of AEs that was performed on the “all patients” population. 

2.3. Study Population 
Through 36 investigators, 378 subjects were enrolled in this Romanian study: 290 subjects were switched to 
RLAI as their new antipsychotic treatment at baseline and 88 subjects were switched to an OA at baseline. Of all 
enrolled subjects, 80.7% had at least 2 years retrospective data and prospective data. The majority of all enrolled 
subjects (61.1%) were outpatients at baseline (178 RLAI subjects and 53 OA subjects). 

A slight majority of the enrolled subjects were female (56.9% [RLAI] and 51.1% [OA] of subjects). The 
mean (SD) age at baseline was 38.5 (10.2) and 40.1 (10.1) years, respectively. Approximately two thirds of sub-
jects were diagnosed with schizophrenia (74.5% [RLAI] and 76.1% [OA] of subjects), whereas the others 
(25.5% and 23.9%, respectively) suffered from schizoaffective disorder. Diagnosis had been established (mean 
[SD]) 7.9 (8.2) years (RLAI) and 9.3 (8.3) years (OA) before baseline. No statistically significant differences in 
baseline patients’ characteristics were seen between the 2 treatment groups. 

3. Results 
3.1. Hospitalization Duration 
Cumulatively over the 24-month period, the mean (SD) total length of hospital stay (see Table 1) had statisti- 
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Table 1. Total length of hospital stay per time period in the retrospective and prospective periods (pp population).           

Mean (SD) 
Time 

Period 

RLAI N = 235 OA N = 70 P-Value 
(P–R 

Treatment 
Difference) 

Retrospective 
(R) 

Prospective  
(P) P - R P-Value Retrospective 

(R) 
Prospective  

(P) P - R P-Value 

0 - 3 months 7.4 (12.3) 5.8 (11.7) −1.6 (15.8) 0.12 3.7 (8.0) 6.1 (9.9) 2.4 (12.1) 0.10 NA 
0 - 6 months 10.5 (18.6) 7.4 (15.0) −3.1 (22.0) 0.032 5.0 (10.4) 7.1 (11.0) 2.1 (13.5) 0.19 NA 
0 - 12 months 15.9 (30.5) 9.6 (21.9) −6.3 (35.5) 0.007 7.3 (12.9) 7.4 (11.0) 0.1 (15.9) 0.95 0.0035 
0 - 18 months 20.0 (34.4) 10.8 (29.8) −9.2(43.4) 0.001 10.8 (16.9) 7.6 (11.0) −3.2 (18.3) 0.15 NA 
0 - 24 months 24.1 (38.4) 11.5 (32.3) −12.6 (46.7) <0.001 14.9 (21.3) 7.6 (11.0) −7.3 (22.5) 0.009 0.0886 
3 - 24 months 16.7 (31.6) 5.7 (29.2) −11.0 (41.0) <0.001 11.1 (19.0) 1.5 (5.5) −9.7 (19.2) <0.001 NA 

 
cally significantly decreased with 12.6 (46.7) days (P < 0.001, RLAI) and with 7.3 (22.5) days (P = 0.009, OA). 
This decrease from 24 months retrospective to 24 months prospective in mean total length of hospital stay was 
not statistically significantly different between the treatment groups (P = 0.0886). The 0 - 12 month interval 
(Y1+) was the major contributor to the mean total length of hospital stay in both groups, compared to the next 
12 months (Y2+): RLAI 9.6 (SD = 21.9) vs. 1.9 (SD = 15.4) days and 7.4 (SD = 11.0) vs. 0.2 (1.4) days in OA. 
Taking into account only Y1+ and Y1−, the mean total length of hospital stay after baseline had statistically sig-
nificantly decreased by 6.3 (35.5) days compared to before baseline (P = 0.007) in the RLAI group while there 
was no change in the OA group (+0.1 [15.9] days; P = 0.95). This difference in change in the total length of 
hospital stay was statistically significant in the 0 - 12 month time period between the 2 treatment groups (P = 
0.0035). The decrease in total time of the hospital stays was observed in all follow-up time intervals in the RLAI 
treatment group, except for the 0 - 3 month interval, while for subjects on OA, this could only be observed in the 
0 - 24 and 3 - 24 month intervals (see Table 1). For the latter group, the total time spent in hospital was actually 
higher than before the new treatment within the first year after the start of the new treatment. 

3.2. Number of Hospitalizations 
In the RLAI group, both the number of subjects who required hospitalization at least once per prospective fol-
low-up interval and the number of hospital stays per prospective interval had statistically significantly decreased 
compared to the corresponding retrospective interval in all follow-up intervals of interest (all P < 0.001) (see 
Table 2). Over the entire period of data collection, 92 (39.1%) subjects had been hospitalized at least once after 
baseline compared to 160 (68.1%) subjects before baseline, representing a 42.5% decrease. The mean (SD) 
number of hospital stays was 0.54 (0.81) after baseline whereas it was 1.29 (1.27) before baseline.  

A similar observation of statistically significantly fewer subjects with hospitalizations or mean number of 
hospital stays could not be established in subjects who were initiated on OA at baseline, with the exception of 
the 3 - 24 months interval. Within the first year after the start of the new treatment, the number of subjects in the 
OA group who required at least one hospitalization per follow-up interval was actually higher than that in the 
corresponding interval before the new treatment (see Table 2). It should be noted that comparison of the retro- 
spectively gathered hospitalization data indicated that, before baseline, statistically significantly more subjects 
were hospitalized at least once and hospital stays were more frequent in subjects who started RLAI at baseline 
than in subjects who were initiated on OA (all P ≤ 0.0316). 

3.3. Clinical Deterioration, CGI-S and GAF 
Signs of clinical deterioration were not observed in any of the subjects in either group, throughout the 24-month 
prospective period. At baseline, violent behaviour, suicidal ideation, or self-injury were correspondingly re-
ported by 13.2% and 12.9%, 8.1% and 10.0%, and 2.1% and 5.7% of the subjects on RLAI and OA, respectively, 
whereas they were not reported in any of the subjects at the 24-month end point. In addition, 50.0% (RLAI) and 
42.9% (OA) of the subjects had been hospitalized at least once in the 3 months before baseline, whereas 0.4% 
and 0% of the subjects, respectively, were hospitalized at least once in the 3 months before the 24-month time 
point. 

There were no significant differences in baseline CGI-S and GAF scores between the two treatment groups. 
For all post-baseline assessments, statistically significant (all P < 0.001) and similar decreases (i.e., improve- 
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Table 2. Hospitalizations per time period in the retrospective and prospective periods (pp population).                    

Parameter 
Time Period 

RLAI N = 235 OA N = 70 
Retrospective Prospective P-Value Retrospective Prospective P-Value 

Number of subjects with at least one hospitalization per period, n (%) 

0 - 3 months 117 (49.8) 79 (33.6) <0.001 18 (25.7) 28 (40.0) 0.064 

0 - 6 months 127 (54.0) 84 (35.7) <0.001 20 (28.6) 29 (41.4) 0.093 

0 - 12 months 140 (59.6) 90 (38.3) <0.001 26 (37.1) 30 (42.9) 0.56 

0 - 18 months 150 (63.8) 91 (38.7) <0.001 32 (45.7) 31 (44.3) 1.00 

0 - 24 months 160 (68.1) 92 (39.1) <0.001 39 (55.7) 31 (44.3) 0.17 

3 - 24 months 107 (45.5) 30 (12.8) <0.001 29 (41.4) 6 (8.6) <0.001 

Number of hospital stays per period, mean (SD) 

0 - 3 months 0.56 (0.61) 0.38 (0.57) <0.001 0.31 (0.65) 0.40 (0.49) 0.20 

0 - 6 months 0.68 (0.74) 0.43 (0.65) <0.001 0.39 (0.79) 0.44 (0.56) 0.32 

0 - 12 months 0.90 (0.97) 0.49 (0.74) <0.001 0.54 (0.88) 0.46 (0.56) 0.55 

0 - 18 months 1.12 (1.16) 0.51 (0.76) <0.001 0.77 (1.21) 0.47 (0.56) 0.031 

0 - 24 months 1.29 (1.27) 0.54 (0.81) <0.001 1.00 (1.32) 0.47 (0.56) <0.001 

3 - 24 months 0.78 (1.08) 0.19 (0.55) <0.001 0.71 (1.11) 0.10 (0.35) <0.001 

 
ments) in CGI-S and GAF score over time were seen in both treatment groups (see Figure 1 and Figure 2).  

The majority of subjects were moderately or markedly ill at baseline (72.5% [RLAI] and 73.9% [OA]). Mean 
(SD) CGI-S scores at baseline were 4.63 (0.93) (RLAI) and 4.61 (0.97) (OA). At 24 months after baseline, 
72.5% (RLAI) and 69.6% (OA) of the subjects were at most mildly ill. None of the subjects on RLAI and 2.9% 
of the subjects on OA were severely or extremely severely ill. Mean (SD) CGI-S score gradually decreased over 
time to 3.00 (0.88) (RLAI) and 3.10 (0.94) (OA) at 24 months after baseline. Analysis of covariance modeling 
with baseline CGI-S score as covariate provided insight that improvement was greater with higher CGI-S score 
at baseline (P < 0.0001). Improvements in mean CGI-S scores at the 24-month end point were larger in inpa-
tients compared to outpatients but it should also be noticed that the CGI-S scores at baseline were higher in in-
patients compared to outpatients. 

Mean (SD) GAF scores at baseline were 51.0 (14.1) (RLAI) and 51.2 (14.5) (OA) and they gradually in-
creased over time to 74.2 (12.6) (RLAI) and 73.1 (14.1) (OA) at 24 months after baseline. ANCOVA modeling 
with baseline GAF score as covariate indicated that the improvement was greater with lower GAF scores at 
baseline (P < 0.0001). GAF scores at baseline were lower in inpatients compared to outpatients but improve-
ments were larger in inpatients compared to outpatients. 

3.4. Initiated Treatment at Baseline 
Subjects were most often switched to RLAI and OA at baseline for reasons of insufficient response to (50.2% 
and 58.6%, respectively) or compliance issues with their previous antipsychotic treatment (26.8% and 14.3%). 

The majority of subjects (80.4%) who started RLAI at baseline were still on their treatment at 24 months from 
baseline. In subjects who were initiated on OA, 67.1% were continuing their oral therapy at 24 months. Mean 
(SD) time to discontinuation was 284.9 (186.7) days (RLAI) and 142.7 (143.0) days (OA). The most frequently 
reported primary reasons for discontinuation within 24 months after baseline were patient/family choice (37.0% 
[RLAI]), insufficient response (32.6% [RLAI] and 39.1% [OA]), and compliance (13.0% [both RLAI and OA]). 

Comparable percentages of subjects started RLAI at baseline at a dose of 25 mg (46.8%) or 37.5 mg (45.5%) 
while 7.7% of subjects started RLAI at 50 mg. The dose of RLAI remained unchanged throughout the 24 
months prospective period in the majority (56.2%) of subjects. Dose changes occurred at most 3 times: one dose 
change (33.2%), 2 dose changes (8.1%) and 3 dose changes (2.6%) during the prospective period. The greater 
part of dose changes were single increases from 37.5 mg to 50 mg (18.7%) or from 25 mg to 37.5 mg (9.4%).  

The OA started at baseline was an atypical OA in all (97.1%), except in 2 subjects. It was most often quetia-
pinum (30.0%), olanzapinum (18.6%), amisulpridum (18.6%), or aripiprazolum (12.9%). 
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Figure 1. CGI-S score over time in subjects on RLAI (left) and OA (right) at baseline.                                 
 

  
Figure 2. GAF score over time in subjects on RLAI (left) and OA (right) at baseline.                                  

3.5. Treatment Profile over Time 
The mean (SD) number of antipsychotics used at baseline was 1.9 (0.5) (RLAI) and 1.2 (0.5) (OA). In the RLAI 
treatment group, RLAI was combined with one atypical OA in 70.2% of the subjects (of which oral risperidone 
in 63.0%), was given solo in 17.4% of the subjects and was combined with an atypical and conventional OA in 
6.8% of the subjects at baseline.  

Within the first month after baseline, a decrease in the mean number of antipsychotic medications used was 
recorded in subjects who were initiated on RLAI: from the 1.9 per-subject to approximately 1.0 per subject at 24 
months in the prospective period. A shift in antipsychotic use throughout the prospective period to predomi-
nantly RLAI monotherapy was observed: 78.3% of the subjects who started RLAI at baseline were using only 
RLAI 24 months later.  

Of the subjects who started on OA at baseline, the majority (80.0%) used one atypical OA, 8.6% combined 
two atypical OA, and 7.1% combined an atypical with a conventional OA. Throughout the prospective period, a 
change in this profile of antipsychotic use was perceived towards 52.9% of the subjects using no supplementary 
antipsychotic whereas 40.0% of the subjects were still on one extra atypical OA at 24 months after baseline. The 
mean number of antipsychotic medication was approximately 1.1 per subject throughout the prospective period 
but with a steep drop in the curve to 0.55 per subject at 24 months in the prospective period. 

In subjects who started RLAI, 44.3% were concomitantly on a benzodiazepine, 34.3% on a mood stabilizer, 
16.4% on an anticholinergic, 10.0% on a somatic medication, and 9.3% on an antidepressant at baseline. At 24 
months after baseline, statistically significantly fewer subjects were concomitantly using a benzodiazepine, an-
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ticholinergic, or somatic medication, compared to baseline (24.3%, 6.4%, and 2.9%, respectively) and statisti-
cally significantly more subjects were not using any concomitant psychiatric medication (51.4%) (all p ≤ 0.016). 

In subjects who started on OA at baseline, 42.9% of the subjects were using a mood stabilizer and 36.7% 
were on a benzodiazepine. Anticholinergics, somatic medication, or antidepressants were each used concomi-
tantly in 10.2% of the subjects. From baseline to 24 months after baseline, the concomitant use of a benzodiaze-
pine decreases significantly to 10.2% (P = 0.004) and the percentage of subjects who did not use any concomi-
tant psychiatric medication increased significantly to 61.2% (all P < 0.001). 

There were no statistically significant differences in concomitant psychiatric medication use between the two 
treatment groups at baseline or at the 24 months after baseline time point, except for a statistically significant 
difference in benzodiazepine use at 24 months after baseline (P = 0.0449). 

3.6. Safety Results 
In the 290 subjects enrolled in the study and initiated on RLAI at baseline, 91 AEs were reported in 59 (20.3%) 
subjects (see Table 3). The majority of these AEs were events coded as psychiatric disorders (14.8%). By pre-
ferred term, the most frequently reported AEs were schizophrenia exacerbation (5.2%), hospitalization (3.4%), 
insomnia (2.8%), and psychotic features (2.4%). 

In the 88 subjects enrolled in the study and initiated on OA at baseline, 15 AEs were reported in 10 (11.4%) 
subjects (see Table 3). As in the group of subjects who were initiated on RLAI at baseline, the majority of AEs 
were events coded as psychiatric disorders (6.8%). By preferred term, none of the events were reported in more 
than one (1.1%) subject. 

Fifty serious AEs were reported in 36 (12.4%) of the subjects initiated on RLAI. Apart from the AE hospita-
lization, the most frequently reported SAEs were schizophrenia exacerbation (4.5%), psychotic disorder (1.0%), 
and psychomotor hyperactivity, depression, and suicidal ideation (0.7%). In the subjects initiated on OA, 4 
SAEs were reported in 4.5% of the subjects.  
 
Table 3. Adverse events and serious adverse events reported in more than 1 subject.                                   

 AEs SAEs 

System Organ Class 
Preferred Term, n (%) 

RLAI 
N = 290 

OA 
N = 88 

RLAI 
N = 290 

OA 
N = 88 

Subjects with at least one AE 59 (20.3) 10 (11.4) 36 (12.4) 4 (4.5) 

Investigations 4 (1.4) 0 0 0 

Weight increased 3 (1.0) 0 0 0 

Metabolism and nutrition disorders 1 (0.3) 2 (2.3) 0 0 

Nervous system disorders 8 (2.8) 1 (1.1) 3 (1.0) 0 

Extrapyramidal disorder 2 (0.7) 0 0 0 

Psychomotor hyperactivity 2 (0.7) 0 2 (0.7) 0 

Psychiatric disorders 43 (14.8) 6 (6.8) 26 (9.0) 3 (3.4) 

Depression 5 (1.7) 0 2 (0.7) 0 

Insomnia 8 (2.8) 1 (1.1) 0 0 

Psychotic disorder 7 (2.4) 1 (1.1) 3 (1.0) 1 (1.1) 

Restlessness 2 (0.7) 0 1 (0.3) 0 

Schizophrenia 15 (5.2) 1 (1.1) 13 (4.5) 0 

Suicidal ideation 2 (0.7) 0 2 (0.7) 0 

Reproductive system and breast disorders 5 (1.7) 1 (1.1) 0 0 

Amenorrhoea 3 (1.0) 1 (1.1) 0 0 

Surgical and medical procedures 10 (3.4) 1 (1.1) 10 (3.4) 1 (1.1) 

Hospitalization 10 (3.4) 1 (1.1) 10 (3.4) 1 (1.1) 

N = total number of subjects, n = number of subjects with that observation. 
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4. Discussion  
4.1. Group Selection and Demographic Data 
The Romanian patients sample was smaller than that enrolled in some similar studies [21]-[23], baseline demo-
graphics such as age and diagnosis proportions being comparable. However, the following differences have to 
be noticed: female patients exceeded male patients, and a shorter duration of the diagnosis of 7.9 years in RLAI, 
respectively 9.3 years in the OA group, compared with other international sites that recorded longer durations 
since the disease elapsed [22] [24]. There was a high rate of “not working” patients in both groups (over 61%), 
but it was not specified if those relatively young patients were unemployed, beneficiated of sick leave or welfare. 
Data from Eastern European countries confirm the tendency to assimilate quit young unemployed schizophrenia 
patients on sick leave or welfare in a proportion of 31.7% [25] up to 37.1% [26]. If summing unemployed East-
ern European subjects from the W-SOHO study [26], figures reach 62.4%, comparable with the current study. 

4.2. Hospitalizations 
The priority of e-STAR has been stated as the description of the “hospitalization patterns”, defined as percent of 
hospitalized patients, number and days of hospitalization per patient compared over equal periods prior and post 
initiation of the new antipsychotic and expressed as the change in each item between retrospective and prospec-
tive period [21]. Regarding the 24 months retrospective data concerning the hospitalization history, the mean 
cumulative lengths of hospitalizations in subjects initiated further on RLAI decreased significantly with 12.6 
(SD = 46.7) days (P < 0.001). A similar pattern has been noticed in the group of patients switched to another OA: 
(−7.3 [SD = 22.5] days, P = 0.009). The comparison of hospitalization trend between treatment groups during 
the observation period has not been statistically significant (P = 0.0886). The 24-month retrospective data sug-
gests that subjects who were initiated on RLAI at baseline were more severely ill than were subjects who were 
switched to OA in terms of hospitalization needs as the mean total length of hospital stay in the retrospective pe-
riod in subjects who were on RLAI at baseline was statistically significantly longer than that in subjects who 
started OA (24.1 [38.4] days versus 14.9 [21.3] days; P = 0.0374). 

Although the retrospective design of the current study rendered difficult any powerful comparison to the other 
country samples participant in the e-STAR study, RLAI patients recorded significantly higher frequencies of 
hospitalizations than the OA group, as percent of admitted patients, number and duration of hospital stays, but 
not mean duration of stay [21]. Other country specifics in the 12 months retrospective hospitalization histories 
were outlined by Rosillon et al. [22] for Germany, Spain and Australia as follows: 58.2 (SD 90.3), 38.3 (SD 
51.1), and 66.9 (SD 90.3) days. For the prospective period, the substantial gains in hospitalization decrease were 
obvious after the first 12 months of treatment with RLAI (13.7% (prospective period) vs. 35.1% (retrospective 
period)), with a mean number of hospitalizations/patient of 0.21 vs. 0.49 and a length of stays 3.98 vs.21.21 (P < 
0.0001), a trend that continued into the second year of treatment. A decrease of all indicators of the hospitaliza-
tion patterns was recorded in the OA group during the prospective analysis, but less intense than in RLAI [21]. 

4.3. Deterioration, Clinical Impression and Functioning 
Regular assessments were performed at three months bases for the prospective follow-up time span of 24 months, 
inquiring various areas. Among these, there were no signs of clinical deterioration in any of the subjects in either 
treatment group, expressed as hospitalization, suicidal ideation, violent behaviour and self-injury. Only few studies 
are dedicated to long term treatment outcomes, partly due to technical barriers, to the heterogeneity of the disease 
itself [27], to different research designs. As predictors of deteriorative trajectory might be interpreted with cau-
tion because many confounders could interfere, and the influence of treatment on psychopathological course is 
yet poorly controlled due to medication changes and treatment discontinuation [28]. One third of schizophrenia 
patients commit suicide attempts and suicide deaths are recorded in 5% of them. Suicidal risk is being increased 
early after the onset of the disorder [29], the current study only referred to suicidal ideation, self-harm and vi-
olence as deteriorative parameters. A special clarification should be mentioned regarding violent behaviour, 
which is often wrongly associated as a characteristic of schizophrenia patients, who are rather more at risk to be 
victims of violence [29]. Exhibited verbal or physical hostility or aggression is lower in Central and Eastern Eu-
ropean schizophrenia patients [26]. 

Clinical severity, judged upon baseline CGI-S scores labeled the majority of patients as “moderate” and 
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“marked” ill, with no statistical differences within group comparison, while Olivares et al., 2009 [21] enrolled at 
baseline more severe patients in the RLAI treatment arm.  

Mean CGI-S scores gradually decreased over time, reaching changes at the end of the 24 months of 1.63 (SD 
= 1.25) in the RLAI group, and 1.51 (SD = 1.23) in the OA group. Statistically significant improvements in 
CGI-S scores in both treatment groups have been noticed at the end of the prospective follow-up towards 
“mildly” or “moderately” ill, evolution that had been already endorsed by the similar studies [21].  

Analysis of covariance (ANCOVA) modeling with baseline CGI-S score as covariate provided the insight that 
improvement has been more robust if CGI-S scores were higher at baseline (P < 0.0001). Furthermore, as ex-
pected, enrolled severe inpatients better improved than outpatients. It may be assumed that besides the efficacy 
of antipsychotics, treatment response may also be influenced by a more careful administration regime of anti-
psychotics to inpatients. General improvements, assessed mainly by CGI-S, GAF and lack of clinical deteriora-
tion could be rendered more obviously in these severely ill inpatients. 

If symptomatic remission is important both for the affected person as well as for the social network, being a 
realistic treatment goal, functional remission implies a further step towards recovery [30]. Hence, assessing 
adequately functionality is still controversial. So far, GAF scale measures satisfactory the subjects’ psychologi-
cal, social and occupational functioning. Baseline GAF scores outlined similar functioning in both treatment 
groups, with statistically improvements in functioning from the first post baseline assessment point onwards to 
the endpoint, with a larger improvement in inpatients. Results are comparable with similar studies at baseline 
[21] [31]. Results are obvious in favour of RLAI with a 16% greater improvement in GAF scores over the 
course of the study [21]. 

4.4. Treatment at Baseline and Over Time 
Treatment with RLAI and OA was initiated mainly for the similar reasons compared to other studies, namely 
lack of efficacy of the previous medication and compliance issues [21] or tolerability problems [23] but in dif-
ferent proportions or order [21] [23], with the recognition of some national specificities [31]. 

Comparable data could be noticed in the current study regarding the retention rates in the two groups, but a 
more sophisticated analysis has been performed by Olivares et al. [21], outlining the relation between retentions 
rates and GAF, age, self-injury and no relation to the previous antipsychotic. 

While the Romanian e-STAR study employed equally the 25 mg or 37, 5 mg twice monthly as starting dose, 
and very seldom the 50 mg RLAI, with a stability throughout the prospective period, with maximum three dose 
changes (most of the subjects had two dosage changes during the study), other studies recorded a more homo-
genous distribution of the three starting dosages, and an increase of the dosages during the prospective follow-up 
[21]. Even though RLAI registered more than a decade of clinical usage, the optimal dosage and frequency of 
administration regime are still debated [32]. LAI are still mainly recommended for outpatients and during the 
maintenance phase [33] [34] and dosage increases may be explained by the fact that antipsychotic drugs might 
lose their effectiveness with time [35]. 

The usual recommended supplementation of RLAI with oral risperidone within the first weeks after initiation 
was generally respected by the protocol, represented by the mean of 1.9 (SD = 0.5) number of antipsychotics. If 
70.2% of RLAI initiated patients were given an OA, other unusual combinations were prescribed for the rest. A 
shift in antipsychotic use could be established throughout the prospective period in the RLAI group towards 
monotherapy and a trend in the OA group to step out from the therapy. Similar studies [23] describe the most 
frequent antipsychotic combinations for the retrospective data or refer to non-antipsychotic combinations during 
the prospective follow-up [21]. With this respect, the current study recorded a large variety of concomitant 
non-antipsychotic treatments at baseline in both groups. At the 24 months prospective evaluation, RLAI record-
ed a reduction of co-medication by 19.3% (all p ≤ 0.016), which was apparently smaller than the results of the 
Spanish e-STAR [21]. Even in the OA group, the concomitant non-antipsychotic use tended to decrease. No sta-
tistical differences within groups could be noticed concerning this issue, whether at baseline or 24 months later. 
Among these classes, a concerning high proportion of benzodiazepines was observed in both study groups. The 
tendency to drop anticholinergics was present in both groups, with a decrease of 10% in the RLAI and 4.9% in 
the OA group, reductions that were more modest than described elsewhere [21] [36]. 

4.5. Safety 
The treatment emergent reported adverse events were generally in consonance with studies focused on safety 
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issues of RLAI [18] [37]-[39], outlining insomnia, psychotic exacerbations; SAEs such as psychomotor hyper-
activity, depression, suicidal ideation were encountered in 12% of RLAI patients, followed by hospitalization. 
Interesting enough, certain studies [37]-[39] insist on the incidence and quantification of extrapyramidal signs 
and weight gain, which the current study did not. 

4.6. Limitations 
The 24 months retrospective collection of data rendered it difficult to accurately depict treatments and admit-
tances, due partly to limited access to other hospitals’ chart-reviews. The assignment to a certain treatment arm 
has been done by clinical judgment and not by randomization; therefore a selection bias could not be ruled out. 
As for the prospective period, the report of side effects displayed heterogeneity. 

4.7. Conclusion 
The results of this e-STAR Romanian sub-study indicated that subjects suffering from schizophrenia or schi-
zoaffective disorder who were initiated on RLAI were less likely to be hospitalized within the first 24 months 
after their start of treatment. Moreover, the data showed that subjects treated with RLAI experienced significant 
improvements in their illness severity and functioning. Discontinuation rates for RLAI were low and doses were 
stable throughout the 24 months following start of treatment. The need for additional antipsychotic medication 
or psychotropic or somatic concomitant medication was reduced. Incidences of AEs reported during the use of 
RLAI in a naturalistic setting compare well with those described in clinical studies with RLAI conducted in the 
framework of drug development. 
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