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Introduction: Aripiprazole is hypothesized to have an effect on negative and cognitive symptoms in schizophrenia. Likewise, amisulpride is one of the only second-generation antipsychotics with which an effect on negative symptoms is reported. In the present study, we compare the effect of aripiprazole and amisulpride in initially antipsychotic-naïve patients with first-episode psychoses.

Methods: Psychopathology and cognitive measures from two consecutive cohorts of antipsychotic-naïve first episode psychotic patients were obtained before and after 6 weeks of antipsychotic monotherapy with either aripiprazole or amisulpride. Matched healthy controls were included to account for retest effects on the cognitive measures. Analyses of variance (repeated-measures ANOVA) were performed to detect effect of time and possible cohort*time interactions.

Results: Longitudinal data was obtained from 47 and 48 patients treated for 6 weeks with amisulpride or aripiprazole, respectively. For the Wallwork negative symptom dimension, there was a cohort*time interaction [F(1, 93) = 4.29, p = 0.041] and a significant effect of time [F(1, 93) = 6.03, p = 0.016], which was driven by an improvement in patients treated with aripiprazole [t(47) = 4.1, p < 0.001] and not observed in patients treated with amisulpride (p > 0.5). For the eight cognitive measures, no cohort*time interaction was found and neither was cognitive improvement in any of the cohorts when accounting for retest effect.

Conclusion: Patients treated with aripiprazole improved on negative symptoms, which was not the case for patients treated with amisulpride. This may point to a general effect of a partial D2 receptor agonist on negative symptoms in patients with first-episode psychoses. There was, however, no improvement in cognitive functions.
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INTRODUCTION

Patients with schizophrenia often suffer from multiple symptoms. Antipsychotic medication ameliorates psychotic symptoms in most patients, but negative symptoms and cognitive deficits rarely improve during treatment (1–3). This constitutes a major clinical challenge because these symptoms are associated with worse outcomes in terms of lower levels of functioning and quality of life (4–6).

Psychotic symptoms are associated with a dopaminergic hyperactivity in ventral and associative parts of striatum (7–9). Although the neurobiological underpinnings of cognitive deficits and negative symptoms are not fully understood, they are both associated with disturbances in cerebral networks and may, to some degree, be related to a hypodopaminergic function in prefrontal cortex (10–12).

So-called first- and second-generation antipsychotic medication work by D2 antagonism thereby dampens an overactive dopamine turnover in the more ventral parts of striatum. Partial D2 agonists are denoted third-generation antipsychotics and are hypothesized to dampen the overactive dopamine system in striatal regions but increase dopamine-induced signaling in hypodopaminergic areas such as prefrontal cortex. Theoretically, this may improve negative symptoms and cognitive deficits (13).

Amisulpride is a relatively selective D2 receptor antagonist but is categorized as a second-generation antipsychotic because of a limbic selectivity (14). Due to an affinity for presynaptic D1 receptors in striatum, there should primarily be an effect on negative symptoms when given in doses below 300 mg, which has also been confirmed in two meta-analyses (15, 16). Few studies point to a small improvement in cognitive functions after treatment with amisulpride and other second-generation antipsychotics (17, 18); this may, however, primarily be caused by practice effects (19).

Aripiprazole was the first partial D2 receptor agonist registered for treating psychoses. Although it has been used for two decades, only a few studies focus on the effect on negative symptoms. In studies comparing the effect of aripiprazole to first-generation antipsychotics, aripiprazole showed a superior effect on negative symptoms (20, 21). Studies comparing aripiprazole with second-generation antipsychotics have primarily used risperidone and did not demonstrate a differential effect on the global negative symptom score (22–24) although a superior effect on the avolition-apathy subscore was found in one study (24).

Regarding a possible effect on cognitive impairments, a few open-label trials demonstrate a positive effect on verbal cognitive functions 8–26 weeks after switching to aripiprazole (25–27) although this was not the case in all studies (28). These studies were all carried out in patients who were already medicated and changed to aripiprazole from other antipsychotic drugs. One study examined the effect of using aripiprazole as adjunctive treatment and found a negative effect on verbal fluency and executive functions although motor speed was improved (29). None of the previous studies included a placebo or a healthy control group to correct for retest effects, which is of great importance in trials measuring cognitive functions (30). Further, there are no studies examining the effect of aripiprazole on cognitive functions in patients with first-episode psychoses.

In the Danish guidelines, both aripiprazole and amisulpride are recommended as first-line treatment for patients diagnosed with first-episode psychoses (31). Because both are also suggested to be effective for treating negative symptoms, we found it relevant to use the data from two consecutive cohorts of first-episode psychoses patients to compare their effect on negative symptoms. Based on the partial dopamine agonistic effect, we hypothesized that aripiprazole would show a superior effect on negative symptoms compared with amisulpride. Secondarily, we explored the effect on selected cognitive measures and hypothesized that patients treated with aripiprazole would improve in cognitive performance compared with patients treated with amisulpride.



MATERIALS AND METHODS

Data were collected in the Capital Region of Denmark, Copenhagen, as part of two consecutive longitudinal multimodal studies; the PECANS 1 cohort 2009–2013 (here denoted “amisulpride cohort”) and the PECANS 2 cohort 2013–2019 (here denoted “aripiprazole cohort”). Detailed descriptions of the studies can be found in (32, 33) and www.clinicaltrials.gov (NCT01154829, NCT02339844). For a full overview of previous publications, please see www.cinsr.dk. Participants provided oral and written informed consent prior to inclusion, and both studies were approved by the regional Committee on Biomedical Research Ethics (H-D-2008-088, H-3-2013-149).


Participants

Patients were recruited from psychiatric hospitals and outpatient clinics in the Copenhagen catchment area. Diagnoses according to International Classification of Diseases 10th revision (ICD-10) were confirmed using the Schedules for Clinical Assessment in Neuropsychiatry (SCAN), version 2.1 (34). For the amisulpride cohort, patients met the criteria for schizophrenia (DF20.x) or schizoaffective psychoses (DF25.x), whereas patients with diagnoses in the non-affective psychotic spectrum (DF2X.x except schizotypal disorder, DF21.x) were also included in the aripiprazole cohort. All patients were strictly antipsychotic-naïve and had never been treated with methylphenidate, whereas treatment with antidepressant medication more than a month before the baseline examinations was accepted. Previous or present use of benzodiazepines was allowed. Other exclusion criteria were current diagnosis of drug dependency, involuntary admission or treatment, or severe physical illness. Current occasional use of substances and benzodiazepines and previous substance abuse was accepted for patients.

Two consecutive groups of healthy controls (HC) matched to patients based on age (±2 years), sex, and parental socioeconomic status were recruited using online advertisement. Exclusion criteria for HCs were any physical or mental illness, substance abuse, and having a first-degree relative with psychotic symptoms. Data from the HCs are in the present study only used for calculating z-values for the cognitive measures.



Clinical and Cognitive Assessments

At baseline and after 6 weeks, psychopathology in patients was assessed using the Positive And Negative Syndrome Scale (PANSS) (35). Because we were particularly interested in the effect on negative symptoms and the original PANSS negative symptom cluster has been criticized (36–38), our primary outcome was the negative symptom dimension described by Wallwork et al. (39), which is also found to be most ideal among patients with first-episode psychosis (40). In the Wallwork five-factor model, the negative dimension includes the following items from the PANSS scale: N1: Blunted affect; N2: Emotional withdrawal; N3: Poor rapport; N4: Passive/apathetic social withdrawal; N6: Lack of spontaneity and flow of conversation, and G7; Motor retardation. Additional analyses were performed on the original PANSS negative, positive, and general end total PANSS-scores.

Level of functions was estimated with the Global Assessment of Function scale (GAF) (41), and adverse effects were estimated with the Extrapyramidal Symptom Rating Scale (ESRS) (42).

Cognitive functions were examined using the Cambridge Neuropsychological Test Automated Battery (CANTAB) (43, 44) and the Brief Assessment of Cognition in Schizophrenia (BACS) (45). We focused our analyses on verbal working memory (number sequences, NSq), verbal fluency (VF), and processing speed (symbol coding, SC) from BACS and measures of spatial working memory, (strategy and between errors from Spatial Working Memory [SWM]), planning (Stockings of Cambridge [SOC]), mental flexibility (Intra-Extradimensional Set Shifting [IED]), and sustained attention (A' from Rapid Visual Information processing [RVP]) from CANTAB.

For each cohort separately, the means and standard deviations of the HCs at both time points were used to calculate z-scores for patients, thereby accounting for retest effect. Z-scores for SWM and IED were inverted to report all variables in the same direction and ease the interpretation; i.e., a negative z-score indicates less successful performance in patients compared with HCs.



Treatment

After baseline assessments, patients commenced treatment for 6 weeks with amisulpride or aripiprazole. The dose was individually adjusted according to the clinical impression of symptoms and report of adverse effects.



Statistics

Information on demography and baseline psychopathology was compared using Chi square and independent t-tests. Repeated-measures ANOVA was used to evaluate cohort*time interaction for the primary outcome; the Wallwork negative dimension; and for the secondary outcome, the selected cognitive measures. To account for the multiple comparison effect of analyzing eight cognitive measures, the corrected significance threshold for secondary analyses was ≤ 0.006 (0.05/8). Post hoc analyses were performed using independent and paired t-tests.

Explorative analyses were performed on the original PANSS symptom clusters, GAF, ESRS, weight and BMI. Because of a small difference in sex distribution and age, primary analysis was performed with sex and age as cofactors.

To account for patients who did not complete the follow up, analyses were repeated using mixed modeling, and dropout analyses were done using one-way ANOVA.

Finally, we repeated analyses including only the patients with schizophrenia/schizoaffective psychoses from the aripiprazole cohort (n = 35).




RESULTS

In total, 69 and 74 patients were included in the two cohorts. Baseline and follow-up measures on psychopathology were obtained from 47 patients from the amisulpride cohort and 48 patients from the aripiprazole cohort; numbers and reasons for exclusion are illustrated in Figure 1. For patients who completed the study, there were no differences between cohorts in age, sex, or baseline level of psychopathology except from a higher PANSS general mean score in the amisulpride cohort. In the amisulpride cohort, 96% (n = 45) had a schizophrenia diagnosis, and the remaining 4% (n = 2) were diagnosed with schizoaffective psychoses. For the aripiprazole cohort, 71% (n = 34) had a schizophrenia diagnosis, 2% (n = 1) were diagnosed with a schizoaffective psychosis, and the remaining 27% (n = 13) were diagnosed with other non-affective psychoses (see Table 1). Mean dose of antipsychotic treatment at follow up was 276 (±173, range 50–800) mg for amisulpride and 10 (±4.7, range 2.5–25) mg for aripiprazole. Converted into chlorpromazine equivalent (46), the doses were comparable (216 vs. 201 mg).


[image: Figure 1]
FIGURE 1. Flowcharts of the two studies.



Table 1. Demography, antipsychotic dose, and diagnoses for both cohorts.
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Psychopathology

For the primary outcome, the Wallwork negative dimension, repeated-measure ANOVA showed a cohort*time interaction [F(1, 92) =4.29, p = 0.041] and a significant effect of time [F(1, 92) = 6.033, p = 0.016] but no effect of cohort (p = 0.235). Post hoc analyses showed a difference between cohorts after 6 weeks [t(92) = 2.11, p = 0.037], which was not found at baseline (p = 0.93) and a paired sample t-test showed an effect of time in the cohort treated with aripiprazole [t(47) =4.1, p < 0.001], but not in the cohort treated with amisulpride (p = 0.23), illustrated in Figure 2. Including sex and age as covariates made the cohort*time interaction slightly more significant [F(1, 92) = 5.54, p = 0.021]. There was no primary effect of either sex or age, but the effect of time disappeared, and a sex–time interaction was found [F(1, 92) =4.21, p = 0.043]. Men improved in Wallwork negative symptoms score in both cohorts, whereas women improved on aripiprazole but worsened on amisulpride although none of these post hoc results reached significance.


[image: Figure 2]
FIGURE 2. Illustration of the group*time interaction on the Wallwork negative symptom dimension score.


The additional analyses on PANSS total and PANSS positive, negative, and general subscores, showed an effect of time and no effect of cohort and no cohort*time interaction although a trend was found for general and negative symptoms. All the Wallwork dimensions showed an effect of time: An effect of cohort was found in excitedness and disorganization with higher levels in the amisulpride cohort (Table 2). Both cohorts improved significantly in GAF score (p < 0.001), but there were no effects of cohort or cohort*time interactions. Likewise, there were no cohort*time interactions on ESRS score, but an overall effect of time (p = 0.034) and cohort (p = 0.018) was found. Both cohorts increased in ESRS score during treatment, and the amisulpride cohort had a higher rating at both baseline and follow up although this was not significant in the post hoc analyses (all ps > 0.09). Regarding weight and BMI, there was a cohort*time interaction (p ≤ 0.001), an effect of time (p < 0.001), and for BMI also an effect of cohort (p = 0.048). The weight increase was driven by patients treated with amisulpride; these patients had a higher weight and BMI already at baseline although this was not significant (p > 0.10).


Table 2. Psychopathology, side effects and level of function for both cohorts at baseline and after six weeks.
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Cognitive Measures

For the secondary outcome, i.e., the eight selected cognitive measures, no cohort*time interaction survived the corrected significance threshold (p < 0.006). A main effect of time was found for verbal fluency (p = 0.002) and sustained attention (p < 0.001), where average z-scores became more negative, meaning that patients improved less after six weeks than HC. A main effect of cohort was found for spatial working memory strategy (p = 0.002) and at the trend level for mental flexibility (p = 0.008); for both measures the aripiprazole cohort had lower z-scores at both time points than the amisulpride cohort (Figure 3; Supplementary Table S1).


[image: Figure 3]
FIGURE 3. Bar graph illustrating cognitive performance for patients in both cohorts at baseline and after 6 weeks as measured by z-score.




Mixed Modeling

For the primary outcome, the Wallwork negative dimension, there was a main effect of time and no effect of cohort, but a trend-level cohort*time interaction (p = 0.067) (Table 3). For the remaining analyses, please refer to Table 4.


Table 3. Estimated means and p values from the mixed modeling analyses on the whole sample.
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Table 4. Baseline psychopathology score on patients with and without follow up data and p-values for ANOVA comparing the four groups.

[image: Table 4]

Importantly, including the patients who dropped out introduced a main effect of cohort in PANSS total and general score, which was not observed in the original analyses. This was confirmed by dropout analyses showing a difference in baseline PANSS total and general score and in the disorganized and excitement dimension on the Wallwork five-factor model. Except for the Wallwork positive dimension, patients who dropped out had a higher baseline psychopathology score. This was most pronounced in the amisulpride cohort, where a post hoc t-test showed a significant difference for PANSS total and general score (both p-values < 0.02, all other p-values < 0.05).

Performing mixed modeling analyses on the cognitive measures resulted in results identical with the primary analyses: No cohort*time interaction survived the corrected significance threshold (p < 0.006). A main effect of time was found for verbal fluency (p = 0.003) and sustained attention (p < 0.001). A main effect of cohort was found for spatial working memory strategy (p = 0.002) and at the trend level for mental flexibility (p = 0.031, Supplementary Table S2).

Removing the 13 patients with other psychoses diagnoses resulted in less comparable groups as a group difference in baseline psychopathology was introduced (Supplementary Table S4). Further, removing 27% of the data in one of the cohorts reduced the power for detecting significant development over time. Therefore, these analyses are only presented in the Supplementary Material.




DISCUSSION

In the present analyses examining patients with first-episode psychoses who had not previously been treated with antipsychotic medication, we found a significant decrease in negative symptoms of 2.5 points in patients treated with aripiprazole for 6 weeks but not in patients treated with amisulpride. We found no indication of any positive effects on the cognitive performance of the two antipsychotic compounds when controlling for simple retest effect. In addition, we found a significant weight gain in the amisulpride cohort, whereas the aripiprazole cohort were weight stable during these first 6 weeks of antipsychotic treatment.

The primary aim of the presented analyses was to compare the effect on negative symptoms of two antipsychotic drugs that are both recommended for first-line treatment in patients with first-episode psychoses. Treating negative symptoms is relevant because the level of negative symptoms has a high impact on the long-term outcome (47, 48). Although amisulpride in low doses (<300 mg) is registered for treatment of negative symptoms in Denmark, we were not able to measure a treatment effect on any of the negative symptom dimensions we analyzed. This was the case although patients were treated with relatively low doses, and therefore, they did not develop extrapyramidal side-effects (EPS), which could have induced secondary negative symptoms and affected their negative symptom score. The fact that there were no significant development of EPS and no group*time interaction on this measure is important because most previous studies compare aripiprazole with compounds such as haloperidol and risperidone, which are prone to induce EPS (21–24, 28). Our results indicate that the superior effect of aripiprazole on negative symptoms is not only accounted for by not inducing EPS. One could argue that ESRS only measures EPS, whereas it does not specifically address other important side effects such as feeling or being sedated. We can, therefore, not rule out that different level of sedation in the two cohorts may explain some of the difference in the negative symptom score.

Importantly, patients treated with amisulpride improved just as much on positive and general symptoms as the patients treated with aripiprazole, which indicates that the difference in treatment effect is not accounted for by an effect on secondary negative symptoms, such as being socially isolated because of anxiety or psychotic symptoms. This could indicate that aripiprazole due to the dopamine receptor agonistic properties has an effect on primary negative symptoms although primary negative symptoms are difficult to disentangle from secondary negative symptoms, especially in recently diagnosed first-episode patients. There is, however, other evidence pointing toward third-generation antipsychotics that may influence primary negative symptoms. In a recent study focusing specifically on patients with primary negative symptoms, an effect of cariprazine was found on several different PANSS-derived factors (49). Future studies, including neurophysiological measures of specific neurocircuits while examining change in negative symptoms during treatment with a partial dopamine receptor agonist, may be able to establish a direct link between the influence on neurophysiology and negative symptoms.

Because the patients were all first-episode psychotic patients, we chose the Wallwork definition of the negative symptom dimension of PANSS items (39). It would have been optimal to use one of the newer negative symptom rating scales, such as the Brief Negative Symptom Scale (BNSS) (50) or the Clinical Assessment Interview for Negative Symptoms (CAINS) (51). Unfortunately, the data were collected in the period 2009–2019, when these scales were being developed, and the BNSS were not translated into Danish and validated in a Danish sample until 2019 (52). In future studies, it would be highly relevant to examine the effect of dopamine receptor agonists on negative symptoms using one of the new scales, in which also the effect on different subdomains could be explored.

We did not observe a treatment effect on any of the cognitive measures. This is interesting because the design of the present study corrected for the retest effect by calculating z-scores based on healthy controls examined at the same time point. Previous studies did not use this strategy. Some studies only included one group, and thus, any improvement may simply be a retest effect (25, 27). Other studies compared two groups of patients receiving different antipsychotics in which any group difference may reflect differences in retest effect rather than an actual improvement in cognitive functions (26, 28). Thus, the clinical evidence of aripiprazole having a superior effect on cognitive deficits is not convincing. Nonetheless, there is limited evidence in humans that a partial D2 receptor agonist can at least affect working memory. One study on seven patients with schizophrenia found a relation between the D2 receptor occupancy of aripiprazole in striatum and the performance on an N-back test (53). The occupancy in prefrontal cortex was not directly measured, but the authors assumed that the result could be extrapolated to include prefrontal cortex. Whether this is plausible can be debated, but the results are interesting and underline the importance of addressing this directly in future imaging studies.

Although metabolic issues were not a primary or secondary outcome in the present study, it is important to notice that we observed no weight gain in the cohort treated with aripiprazole, whereas this was the case for patients treated with amisulpride. Although we only collected data during the first 6 weeks of treatment, this is an important observation because metabolic side effects constitute a major clinical problem.

In our primary analyses, we did not include patients who dropped out of the studies. Including these patients by using mixed modeling changed our results on psychopathology slightly, and the different effect on negative symptoms was now only a trend. However, dropout analyses showed that psychopathology at baseline in the patients who dropped out differed between the two cohorts. Including these patients in the analyses decreased cohort comparability and may, therefore, not be the optimal approach for these data. Also, it is important to note that comparing the treatment effect between cohorts was not a main aim of the original studies, which is, of course, a major limitation. The data were collected consecutively, unblinded, and there were diagnostic differences between cohorts. Although collected consecutively, the data was collected by the same research group, which may decrease variability in rating traditions. Because the present analyses were not planned when any of the studies were carried out, raters were not biased toward one of the compounds. A randomized design would be optimal although the two cohorts were very similar regarding age, sex, level of symptoms, and functioning. Importantly, diagnostic differences are present: The amisulpride cohort only included patients with schizophrenia/schizoaffective psychoses, whereas 27% of the patients in the aripiprazole cohort had other psychoses diagnoses. One could argue that the subgroup with other psychoses diagnosis may not have the same level of negative symptoms because negative symptoms do not appear in the diagnostic criteria. This was not the case in our additional analyses, where we found that the cohorts became less comparable regarding psychopathology after excluding these patients. We do, therefore, not believe that the diagnostic difference explains the effect of aripiprazole on negative symptom. We chose to use the Wallwork negative symptom dimension because this has been suggested in literature (40). This dimension does, however, include motor retardation, which other guidelines recommend should be excluded (54). The use of Wallwork and not one of the newer scales is a limitation.

Negative symptoms and cognitive deficits remain a challenge in the treatment of psychosis, and so far, there are no medical treatment strategies showing convincing effect. Although we found no effect on cognitive performance when accounting for the retest effect, our results support the notion that partial dopamine receptor agonists may improve negative symptoms in first episode psychoses patients.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Materials, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by De Videnskabsetiske Komitéer, Region Hovedstaden, København. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

BG and BE initiated and designed the studies. MN, KB, and CL participated in data collection. MN, CL, and TK performed the analyses and interpreted the results. MN drafted the manuscript. All authors have revised and approved the final manuscript.



FUNDING

The study was financially supported by the Lundbeck Foundation (R25-A2701 and R155-2013-16337), and the Mental Health Service in the Capital Region of Denmark. The funding sources had no role in the design and conduct of the study; the collection, management, analysis, and interpretation of the data; the preparation, the review or approval of the manuscript; or in the decision to submit the manuscript for publication.



ACKNOWLEDGMENTS

We thank the patients and all colleges who helped collecting data and treating patients in the two cohorts. BG has been (January 2009-December 2 2021) leader of a Lundbeck Foundation Centre of Excellence for Clinical Intervention and Neuropsychiatric Schizophrenia Research (CINS), which was partially financed by an independent grant from the Lundbeck Foundation based on international review and partially financed by the Mental Health Services in the Capital Region of Denmark, the University of Copenhagen, and other foundations. All grants are the property of the Mental Health Services in the Capital Region of Denmark and administrated by them.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2022.834333/full#supplementary-material



REFERENCES

 1. Kirkpatrick B, Fenton WS, Carpenter WT, Marder SR. The NIMH-MATRICS consensus statement on negative symptoms. Schizophr Bull. (2006) 32:214–9. doi: 10.1093/schbul/sbj053

 2. Galderisi S, Rucci P, Kirkpatrick B, Mucci A, Gibertoni D, Rocca P, et al. Interplay among psychopathologic variables, personal resources, context-related factors, and real-life functioning in individuals with schizophrenia a network analysis. JAMA Psychiatry. (2018) 75:396–404. doi: 10.1001/jamapsychiatry.2017.4607

 3. Galderisi S, Mucci A, Buchanan RW, Arango C. Negative symptoms of schizophrenia: new developments and unanswered research questions. Lancet Psychiatry. (2018) 5:664–77. doi: 10.1016/S2215-0366(18)30050-6

 4. Galderisi S, Kaiser S, Bitter I, Nordentoft M, Mucci A, Sabé M, et al. EPA guidance on treatment of negative symptoms in schizophrenia. Eur Psychiatry. (2021) 64:e21. doi: 10.1192/j.eurpsy.2021.13

 5. Faerden A, Barrett EA, Nesvåg R, Friis S, Finset A, Marder SR, et al. Apathy, poor verbal memory and male gender predict lower psychosocial functioning one year after the first treatment of psychosis. Psychiatry Res. (2013) 30:55–61. doi: 10.1016/j.psychres.2013.02.007

 6. Halverson TF, Orleans-Pobee M, Merritt C, Sheeran P, Fett AK, Penn DL. Pathways to functional outcomes in schizophrenia spectrum disorders: Meta-analysis of social cognitive and neurocognitive predictors. Neurosci Biobehav Rev. (2019) 105:212–9. doi: 10.1016/j.neubiorev.2019.07.020

 7. Howes OD, Montgomery AJ, Asselin M-C, Murray RM, Grasby PM, McGuire PK. Molecular imaging studies of the striatal dopaminergic system in psychosis and predictions for the prodromal phase of psychosis. Br J Psychiatry Suppl. (2007) 51:s13–8. doi: 10.1192/bjp.191.51.s13

 8. McCutcheon R, Beck K, Jauhar S, Howes OD. Defining the locus of dopaminergic dysfunction in schizophrenia: a meta-analysis and test of the mesolimbic hypothesis. Schizophr Bull. (2017) 44:1301–11. doi: 10.1093/schbul/sbx180

 9. Kapur S. Psychosis as a state of aberrant salience: a framework linking biology, phenomenology, and pharmacology in schizophrenia. Am J Psychiatry. (2003) 160:13–23. doi: 10.1176/appi.ajp.160.1.13

 10. Carpenter W, Heinrichs D, Wagman A. Deficit and nondeficit forms of schizophrenia: the concept. Am J Psychiatry. (1988) 145:578–83. doi: 10.1176/ajp.145.5.578

 11. Abi-Dargham A, Moore H. Prefrontal DA transmission at D1 receptors and the pathology of schizophrenia. Neuroscientist. (2003) 9:404–16. doi: 10.1177/1073858403252674

 12. Brady RO Jr, Gonsalvez I, Lee I, Öngür D, Seidman LJ, Schmahmann JD, et al. Breakdown of functional connectivity in cerebellar-prefrontal network underlies negative symptoms in schizophrenia. Am J Psychiatry. (2019) 176:512–20. doi: 10.1176/appi.ajp.2018.18040429

 13. Lieberman JA. Dopamine partial agonists: a new class of antipsychotic. CNS Drugs. (2004) 18:251–67. doi: 10.2165/00023210-200418040-00005

 14. Mortimer AM. Update on the management of symptoms in schizophrenia: Focus on amisulpride. Neuropsychiatr Dis Treat. (2009) 5:267–77. doi: 10.2147/NDT.S3949

 15. Komossa K, Rummel-Kluge C, Hunger H, Schmid F, Schwarz S, Silveira da Mota Neto JI, et al. Amisulpride versus other atypical antipsychotics for schizophrenia. Cochrane Database Syst Rev. (2010) 1:1–106. doi: 10.1002/14651858.CD006624.pub2

 16. Leucht S, Pitschel-Walz G, Engel RR, Kissling W. Amisulpride, an unusual “atypical{”} antipsychotic: a meta-analysis of randomized controlled trials. Am J Psychiatry. (2002) 159:180–90. doi: 10.1176/appi.ajp.159.2.180

 17. Mortimer AM, Joyce E, Balasubramaniam K, Choudhary PC, Saleem PT. Treatment with amisulpride and olanzapine improveneuropsychological function in schizophrenia. Hum Psychopharmacol Clin Exp. (2007) 22:445–54. doi: 10.1002/hup.865

 18. Davidson M, Galderisi S, Weiser M, Werbeloff N, Fleischhacker WW, Keefe RS, et al. Cognitive effects of antipsychotic drugs in first-episode schizophrenia and schizophreniform disorder: a randomized, open-label clinical trial (EUFEST). Am J Psychiatry. (2009) 166:675–82. doi: 10.1176/appi.ajp.2008.08060806

 19. Ahn YM, Lee KY, Kim CE, Kim JJ, Kang DY, Jun TY, et al. Changes in neurocognitive function in patients with schizophrenia after starting or switching to amisulpride in comparison with the normal controls. J Clin Psychopharmacol. (2009) 29:117–23. doi: 10.1097/JCP.0b013e31819a6995

 20. Irismar B, Oliveira R De, Elkis H, Gattaz WF, Gomes F, Matos D, et al. Aripiprazole for patients with schizophrenia and schizoaffective. CNS Sptr. (2008) 14:93–102. doi: 10.1017/S1092852900000249

 21. Kasper S, Lerman MN, McQuade RD, Saha A, Carson WH, Ali M, et al. Efficacy and safety of aripiprazole vs. haloperidol for long-term maintenance treatment following acute relapse of schizophrenia. Int J Neuropsychopharmacol. (2003) 6:325–37. doi: 10.1017/S1461145703003651

 22. Liemburg E, Aleman A, Bous J, Hollander K, Knegtering H. An open randomized pilot trial on the differential effects of aripiprazole versus risperidone on anhedonia and subjective well-being. Pharmacopsychiatry. (2011) 44:109–13. doi: 10.1055/s-0031-1271688

 23. Potkin SG, Saha AR, Kujawa MJ, Carson WH, Ali M, Stock E, et al. Aripiprazole, an antipsychotic with a novel mechanism of action, and risperidone vs placebo in patients with schizophrenia and schizoaff ective disorder. Psychiatry, Psychother Clin Psychol. (2018) 9:236–45. doi: 10.1001/archpsyc.60.7.681

 24. Robinson DG, Gallego JA, John M, Petrides G, Hassoun Y, Zhang JP, et al. A randomized comparison of aripiprazole and risperidone for the acute treatment of first-episode schizophrenia and related disorders: 3-month outcomes. Schizophr Bull. (2015) 41:1227–36. doi: 10.1093/schbul/sbv125

 25. Riedel M, Spellmann I, Schennach-Wolff R, Musil R, Dehning S, Cerovecki A, et al. Effect of aripiprazole on cognition in the treatment of patients with schizophrenia. Pharmacopsychiatry. (2010) 43:50–7. doi: 10.1055/s-0029-1239539

 26. Kern RS, Green MF, Cornblatt BA, Owen JR, McQuade RD, Carson WH, et al. The neurocognitive effects of aripiprazole: an open-label comparison with olanzapine. Psychopharmacology (Berl). (2006) 187:312–20. doi: 10.1007/s00213-006-0428-x

 27. Bervoets C, Morrens M, Vansteelandt K, Kok F, De Patoul A, Halkin V, et al. Effect of aripiprazole on verbal memory and fluency in schizophrenic patients: results from the ESCAPE study. CNS Drugs. (2012) 26:975–82. doi: 10.1007/s40263-012-0003-4

 28. Suzuki H, Gen K, Inoue Y. An unblinded comparison of the clinical and cognitive effects of switching from first-generation antipsychotics to aripiprazole, perospirone or olanzapine in patients with chronic schizophrenia. Prog Neuropsychopharmacol Biol Psychiatry. (2011) 35:161–8. doi: 10.1016/j.pnpbp.2010.10.021

 29. Yasui-Furukori N, Kaneda A, Sugawara N, Tomita T, Kaneko S. Effect of adjunctive treatment with aripiprazole to atypical antipsychotics on cognitive function in schizophrenia patients. J Psychopharmacol. (2012) 26:806–12. doi: 10.1177/0269881111405555

 30. Fagerlund B, Mackeprang T, Gade A, Hemmingsen R, Glenthøj BY. Effects of low-dose risperidone and low-dose zuclopenthixol on cognitive functions in fisrt-episode drug-naïve schizophrenic patients. CNS Spectr. (2004) 9:364–74. doi: 10.1017/S1092852900009354

 31. Medicinrådet. Medicinrådets behandlingsvejledning vedrørende antipsykotika til behandling af psykotiske tilstande hos voksne. Copenhagen: Medicinraadet.dk. (2020) Available online at: https://medicinraadet.dk/anbefalinger-og-vejledninger/behandlingsvejledninger/antipsykotika-til-voksne 

 32. Nielsen MO, Rostrup E, Wulff S, Bak N, Broberg BV, Lublin H, et al. Improvement of brain reward abnormalities by antipsychotic monotherapy in schizophrenia. Arch Gen Psychiatry. (2012) 69:1195–204. doi: 10.1001/archgenpsychiatry.2012.847

 33. Bojesen KB, Ebdrup BH, Jessen K, Sigvard A, Tangmose K, Edden RAE, et al. Treatment response after 6 and 26 weeks is related to baseline glutamate and GABA levels in antipsychotic-naïve patients with psychosis. Psychol Med. (2020) 50:2182–93. doi: 10.1017/S0033291719002277

 34. Rijnders CA, van den Berg JF, Hodiamont PP, Nienhuis FJ, Furer JW, Mulder J, et al. Psychometric properties of the schedules for clinical assessment in neuropsychiatry (SCAN-21). Soc Psychiatry Psychiatr Epidemiol. (2000) 35:348–52. doi: 10.1007/s001270050249

 35. Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale for schizophrenia. Schizophr Bull. (1987) 13:261–76. doi: 10.1093/schbul/13.2.261

 36. Daniel DG. Issues in selection of instruments to measure negative symptoms. Schizophr Res. (2013) 150:343–5. doi: 10.1016/j.schres.2013.07.005

 37. Marder SR, Galderisi S. The current conceptualization of negative symptoms in schizophrenia. World Psychiatry. (2017) 16:14–24. doi: 10.1002/wps.20385

 38. Baandrup L, Allerup P, Nielsen M, Bak N, Düring SW, Leucht S, et al. Rasch analysis of the PANSS negative subscale and exploration of negative symptom trajectories in first-episode schizophrenia – data from the OPTiMiSE trial. Psychiatry Res. (2020) 289:112970. doi: 10.1016/j.psychres.2020.112970

 39. Wallwork RS, Fortgang R, Hashimoto R, Weinberger DR, Dickinson D. Searching for a consensus five-factor model of the Positive and Negative Syndrome Scale for schizophrenia. Schizophr Res. (2012) 137:246–50. doi: 10.1016/j.schres.2012.01.031

 40. Langeveld J, Andreassen OA, Auestad B, Færden A, Hauge LJ, Joa I, et al. Is there an optimal factor structure of the Positive and Negative Syndrome Scale in patients with first-episode psychosis? Scand J Psychol. (2013) 54:160–5. doi: 10.1111/sjop.12017

 41. Pedersen G. Urnes, Hummelen B, Wilberg T, Kvarstein EH. Revised manual for the Global Assessment of Functioning scale. Eur Psychiatry. (2018) 51:16–9. doi: 10.1016/j.eurpsy.2017.12.028

 42. Chouinard G, Margolese HC. Manual for the Extrapyramidal Symptom Rating Scale (ESRS). Schizophr Res. (2005) 76:247–65. doi: 10.1016/j.schres.2005.02.013

 43. Robbins TW. The case for frontostriatal dysfunction in schizophrenia. Schizophr Bull. (1990) 16:391–402. doi: 10.1093/schbul/16.3.391

 44. Robbins TW, James M, Owen AM, Sahakian BJ, McInnes L, Rabbitt P. Cambridge neuropsychological test automated battery (CANTAB): a factor analytic study of a large sample of normal elderly volunteers. Dementia. (1994) 5:266–81. doi: 10.1159/000106735

 45. Keefe RSE, Goldberg TE, Harvey PD, Gold JM, Poe MP, Coughenour L. The brief assessment of cognition in schizophrenia: reliability, sensitivity, and comparison with a standard neurocognitive battery. Schizophr Res. (2004) 68:283–97. doi: 10.1016/j.schres.2003.09.011

 46. Patel MX, Arista IA, Taylor M, Barnes TRE. How to compare doses of different antipsychotics: a systematic review of methods. Schizophr Res. (2013) 149:141–8. doi: 10.1016/j.schres.2013.06.030

 47. Galderisi S, Rossi A, Rocca P, Bertolino A, Mucci A, Bucci P, et al. The influence of illness-related variables, personal resources and context-related factors on real-life functioning of people with schizophrenia. World Psychiatry. (2014) 13:275–87. doi: 10.1002/wps.20167

 48. Galderisi S, Mucci A, Maj M. Untangling the factors contributing to functional outcome in schizophrenia clinical implications of slower cognitive growth in the psychosis spectrum. JAMA Psychiatry. (2018) 75:2018–9. doi: 10.1001/jamapsychiatry.2018.0840

 49. Fleischhacker W, Galderisi S, Laszlovszky I, Szatmári B, Barabássy Á, Acsai K, et al. The efficacy of cariprazine in negative symptoms of schizophrenia: Post hoc analyses of PANSS individual items and PANSS-derived factors. Eur Psychiatry. (2019) 58:1–9. doi: 10.1016/j.eurpsy.2019.01.015

 50. Kirkpatrick B, Strauss GP, Nguyen L, Fischer BA, Daniel DG, Cienfuegos A, et al. The brief negative symptom scale: psychometric properties. Schizophr Bull. (2011) 37:300–5. doi: 10.1093/schbul/sbq059

 51. Horan WP, Kring AM, Gur RE, Reise SP, Blanchard JJ. Development and psychometric validation of the Clinical Assessment Interview for Negative Symptoms (CAINS). Schizophr Res. (2011) 132:140–5. doi: 10.1016/j.schres.2011.06.030

 52. Gehr J, Glenthøj B, Ødegaard Nielsen M. Validation of the Danish version of the brief negative symptom scale. Nord J Psychiatry. (2019) 73:425–32. doi: 10.1080/08039488.2019.1648549

 53. Shin S, Kim S, Seo S, Lee JS, Howes OD, Kim E, et al. The relationship between dopamine receptor blockade and cognitive performance in schizophrenia: A [11C]-raclopride PET study with aripiprazole. Transl Psychiatry. (2018) 8:87. doi: 10.1038/s41398-018-0134-6

 54. Galderisi S, Mucci A, Dollfus S, Nordentoft M, Falkai P, Kaiser S, et al. EPA guidance on assessment of negative symptoms in schizophrenia. Eur Psychiatry. (2021) 64:e23. doi: 10.1192/j.eurpsy.2021.11

Conflict of Interest: BE is part of the Advisory Board of Eli Lilly Denmark A/S, Janssen-Cilag, Lundbeck Pharma A/S, and Takeda Pharmaceutical Company Ltd. and has received lecture fees from Bristol-Myers Squibb, Boehringer Ingelheim, Otsuka Pharma Scandinavia AB, Eli Lilly Company, and Lundbeck Pharma A/S.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Nielsen, Kristensen, Borup Bojesen, Glenthøj, Lemvigh and Ebdrup. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-13-834333-t002.jpg
Variable

Wallwork
Negative
Positive
Disorganized
Excited
Depressed
PANSS
Total
Positive
Negative
General
ESRS
GAF
Weight
BMI

Amisulpride 47

Baseline

16.3
12.4
88
7.4
100

80.3
20.2
19.9
40.2
39
413
7
263

Six weeks

16.1
79
75
6.0
70

63.9
14.1
19.3
30.7
58
54.1
80.2
26.1

Aripiprazole 48

Baseline

16.2
129
74
6.1
99

744
186
19.2
36.6
27
46.7
716
238

Six weeks

18.7
9.4
5.7
52
7.7

60.1
13.8
16.5
298
35
54.1
7
239

Time

0.016
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
0.002
<0.001
0.034
<0.001
<0.001
<0.001

ANOVA, p-value

Cohort

0.235
0.085
0.003
0.018
0552

0.076
0219
0.158
0.083
0.018
0.083
0.104
0.048

Cohort*time

0.041
0.083
0.412
0.352
0.156

0.449
0.150
0.087
0.071
0.744
0.410
0.001
<0.001

Wallwork the five dimensions from Wallwork five factor model; PANSS, Positive And Negative Syndrome Scale; ESRS, The extrapyramidal Symptom Rating Scale; GAF, Global Assessment

of Function; BMI, Body Mass Index. Bold italics indicate p-values < .05.





OPS/images/fpsyt-13-834333-t003.jpg
Variable

Wallwork
Negative
Positive
Disorganized
Excited
Depressed
PANSS
Total
Positive
Negative
General

Amisulpride n = 63

Baseline

16.6
12.2
9.0
79
10.2

830
20.4
20.6
419

Bold italics indicate p-values < .05.

Six weeks

16.2
78
7.7
6.2
l

65.4
14.2
195
31.7

Aripiprazole n = 66

Baseline

16.2
128
76
6.2
102

75.7
18.7
19.4
375

Six weeks

13.8
95
59
5.3
79

60.7
138
16.7
30.2

Time

0.007
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001

Mixed modeling, p-value

Cohort

0.144
0.017
0.001
0.001
0.384

0.013
0.106
0.050
0.016

Cohort*time

0.067
0.073
0.369
0.142
0.179

0.302
0.114
0.158
0.046





OPS/images/fpsyt-13-834333-g003.gif
»

8 Amisdpride buseline '« Arpiprazole baseline

Anislrde tolow up « Aplprazoleolowup

I v
[ | |
1 N 1
|

o WSt WS S St g s KOsl

"






OPS/images/fpsyt-13-834333-t001.jpg
Age (SD, range), years

Sex, female/male

Dose, mg (SD, range)
Chlorpromazine equivalent, mg
Diagnoses

Schizophrenia

Persistent delusional disorder
Schizoaffective psychoses

Other nonorganic psychotic
disorders

Unspecified nonorganic psychotic
disorders

Amisulpride
a1

24.5(6; 18-43)
2027
276 (173; 50-800)
216 (124; 87.5-600)

45

Aripiprazole
N=48

229 (4; 18-42)
24/24

10 (4.7; 2.6-25)

201 (94; 50-500)

34
4





OPS/images/fpsyt-13-834333-t004.jpg
Variable

Wallwork
Negative
Positive
Disorganized
Excited
Depressed
PANSS
Total
Positive
Negative
General

*Indicate group difference at baseline (p < 0.05). Bold italics indicate p-values < .05.

Stayed
N=47

16.3
12.4
88
7.4

100

80.3"
202
199
402

Amisulpride

Dropped out
N=16

18.1
1.8
10.0
9.4

106

90.9*
211
234
46.5*

Stayed
N=48

165
129
7.4
6.1
99

744
186
19.2
36.6

Aripiprazole

Dropped out
N=18

16.1
125
87
6.7
1.1

793
18.9
20.1
40.3

ANOVA
p-value

0.761
0.529
0.025
0.001
0.387

0.003

0.130

0.172
<0.001





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Differential Effects of Aripiprazole and Amisulpride on Negative and Cognitive Symptoms in Patients With First-Episode Psychoses



		Introduction



		Materials and Methods



		Participants



		Clinical and Cognitive Assessments



		Treatment



		Statistics







		Results



		Psychopathology



		Cognitive Measures



		Mixed Modeling







		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Supplementary Material



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

Differential Effects of Aripiprazole

and Amisulpride on Negative and

Cognitive Symptoms in Patients
With First-Episode Psychoses





OPS/images/fpsyt-13-834333-g001.gif
Avipiprazole Amisulpride

e s
EEErT
raseares
e e
S ] s
e S
r e
e
- | | [
ot T
e e
e ==






OPS/images/fpsyt-13-834333-g002.gif
‘Symptom score

1)

120

Wallwork negative dimension

— anisupids
— higiprazls

Baseline Folowup

time









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





