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ABSTRACT 

This article summarizes relevant literature data (from systematic reviews and meta-analyses) and presents an algorithm for 

the treatment of primary dominant negative symptoms in schizophrenia, based on the analysis of evidence-based 

randomized controlled clinical trials. The article also contains detailed description of psychopharmacotherapy of primary 

negative symptoms, including currently used drug classes, first-choice therapy recommendations, further steps required in 

case of treatment inefficacy, and possible methods for overcoming therapeutic resistance in schizophrenia. 
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Introduction 

 

Primary negative symptoms (NS) are an integral part of schizophrenia and, compared to positive 

symptoms, they are more persistent in the course of the disease. Unlike positive symptoms, NS often 

occur in the prodromal stage of illness, do not tend to improve spontaneously, have a greater impact 

on patients’ social and occupational functioning; they are difficult to recognize in routine medical 

practice and to treat using traditional antipsychotic pharmacotherapy [1–4]. Primary NS should be 

differentiated from secondary NS which may be a consequence of positive symptoms (e. g., 

persecutory delusions), co-morbid depression, extrapyramidal symptoms as side effects of 

antipsychotics, symptoms of psychoactive substance abuse, or social deprivation due to, for instance, 

long-term hospitalization or loss of close relatives [2]. Patients with pronounced stable negative 

symptoms rarely seek medical assistance, and they are usually resistant to the conducted treatment, 

while physicians can rarely differentiate between primary and secondary negative symptoms and rarely 

attempt to treat negative symptoms as they consider NS irreversible [5]. 

More pragmatic concepts of dominant NS (DNS) and marked (or predominant) NS are more 

commonly used in randomized clinical trials (RCT) conducted to evaluate treatment of NS, aiming at 

faster identification of homogeneous groups of patients. The criteria of DNS are the following: 

1) mandatory presence of three PANSS-derived negative symptoms of moderate severity or two severe 

symptoms; 2) total PANSS negative subscale score is 6 points higher than the positive subscale score 

(negative composite index); 3) total PANSS negative subscale score is equal to or greater than 21 [6]; 

4) total PANSS positive subscale score is less than 19 [7]. 

 

Efficacy of antipsychotics in the treatment of exacerbations of schizophrenia with 

undifferentiated negative symptoms 

 

At present antipsychotic medicines are the main treatment option in schizophrenia [8]. According 

to some reviews, first-generation antipsychotics (FGAs) may affect patient’s functional status by 

causing extrapyramidal symptoms (EPS), worsening of NS, social isolation, and cognitive dysfunction 

[9]. Although the superiority of second-generation antipsychotics (SGAs) over FGAs for NS is 

confirmed not in all cases, there is an expert consensus that in case of marked NS SGAs should be a 

preferred option (level of evidence — C, strength of recommendations — 4) [10]. In the 2009 meta-

analysis [10], a total of 150 double-blind studies encompassing 21 533 subjects were analyzed, in 

which the effect of FGAs and SGAs was compared. Four SGAs (amisulpride, clozapine, olanzapine, 
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and risperidone) appeared to be more effective than FGAs in the treatment of NS. Moreover, the most 

effective medicines were superior for both PS and NS of schizophrenia, which brings into question 

their primary efficacy in the treatment of NS and suggests that the reduction of NS may be due to 

improvement of positive symptoms [10]. Several meta-analyses, including the above-mentioned [11] 

covered short-term RCTs addressing the management of exacerbations without controlling NS and 

differentiating DNS. In these trials the reduction of NS occurred alongside with the management of 

acute state, and no differences between the effect of medicines and placebo were found. The majority 

of studies were carried on for not more than 12 weeks, and they were non-homogeneous in terms of 

intensity of schizophrenic symptoms. However, the size of the treatment effect on NS in some patients 

was somewhat greater than on positive symptoms, which may imply the effect of SGA on the NS as 

well [10]. Besides, the efficacy of each SGA for co-morbid depression was not consistent with their 

efficacy for NS (for instance, risperidone was not more effective than FGA, unlike aripiprazole and 

quetiapine) [10]. Unlike FGA, the use of SGA was also associated with a higher level of patients’ 

functional activity. For these two reasons SGA should be preferred for the treatment of marked NS 

[9]. 

 

Antipsychotic monotherapy of dominant and marked (predominant) primary 

negative symptoms 

 

Most benefits in the treatment of NS, which are described in the literature, especially for SGA, are 

possibly associated with the reduction of secondary negative symptoms. Moreover, the benefits are 

attributed to better neurologic tolerance of these medicines as compared to FGA, resulting in better 

patient compliance. A very small number of antipsychotics have been studied taking into consideration 

the strict criteria for primary and persistent dominant symptoms. 

 

Cariprazine 

 

In the double-blind, placebo-controlled study (n = 460) of cariprazine versus risperidone, 

cariprazine demonstrated significantly greater efficacy in the treatment of dominant and persistent NS 

(level of evidence — B, strength of recommendations — 1) [28, 29]. However, there were no 

differences in the efficacy of medicines with regard to positive and depressive symptoms, as well as 

the frequency of extrapyramidal symptoms (EPS), which strongly supports the concept of a unique 

effect of cariprazine on primary NS. Moreover, cariprazine versus risperidone had a greater effect on 

the personal and social functioning, as well as the quality of life of patients over a 54-week treatment 

period [29]. 

 

Amisulpride 

 

Amisulpride is the most studied medicine for the treatment of NS [12–15]. The results of meta-

analysis of placebo-controlled trials show that amisulpride is significantly more effective than placebo 

in patients with DNS (level of evidence — B, strength of recommendations — 2) [16]. The efficacy 

of amisulpride can be attributed to its selective binding to presynaptic dopamine receptors at low doses 

(50–300 mg/day) thereby increasing dopamine neurotransmission in the prefrontal cortex [12]. In three 

out of four RCTs [17–19] a statistically significant superiority of amisulpride over placebo in reduction 

of NS was demonstrated. In two RCT the DNS selection criteria were used, however, in the most 

recent study [20] such superiority was not confirmed. In the same study no differences between 

amisulpride and olanzapine with regard to DNS reduction were found. The results of meta-analysis 

also demonstrated a significant amisulpride effect on depressive symptoms. Therefore, the association 

of amisulpride effect on NS with its antidepressive action cannot be ruled out [21]. The study by Saletu 
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et al. [22] did not reveal any statistically significant differences between amisulpride and fluphenazine, 

and the studies by Speller et al. [23] and Olié et al. [24] found no differences between amisulpride and 

haloperidol or ziprasidone in the treatment of DNS. 

The results of the subsequent systematic reviews by Fusar-Poli et al. [25] and Leucht et al. [26] 

confirmed the above-mentioned results of DNS reduction associated with the amisulpride therapy, as 

compared to placebo and FGA [10]. However, such superiority over SGA was not confirmed 

(olanzapine — 4 studies, risperidone — 3 studies, ziprasidone — 1 study) [27]. 

 

Olanzapine 

 

The systematic review [16] covered six RCTs to evaluate efficacy of olanzapine for DNS [20, 30, 

31] and marked NS [32–34]. In comparative RCTs with the DNS selection criteria, no statistically 

significant differences were found between olanzapine and amisulpride, asenapine. However, 

olanzapine demonstrated superiority over haloperidol (in authors’ opinion, the results of comparison 

with haloperidol need additional verification as the sample size was too small). The results of studies 

which used placebo for comparison are equivocal. Depending on the medicine dose and data analysis 

method, the results showed either no differences or olanzapine superiority. In a group of patients with 

marked NS no differences were found in the effect of olanzapine and quetiapine, but olanzapine was 

superior to risperidone. Both medicines reduced the intensity of NS, and there was a trend towards 

greater reduction of NS in the olanzapine group (level of evidence — C1, strength of 

recommendations — 2). The results of the other study conducted in a group of patients with marked 

NS demonstrated a statistically significant superiority of olanzapine over risperidone, alongside with 

the significant difference in the reduction of positive symptoms [35], therefore, the likelihood of 

correction due to secondary NS cannot be ruled out. 

Three other small studies of various design, which evaluated the efficacy of different SGA on NS, 

are worth mentioning [16, 36]. The first one (n = 35) demonstrated greater efficacy of olanzapine 

versus haloperidol in reducing persistent negative symptoms (PNS), whereas no differences with 

regard to depressive or positive symptoms were found [31]. The second one (n = 44) showed that 

quetiapine was more effective than risperidone for DNS but not for positive symptoms [37]. The third 

study (n = 42) demonstrated that sertindole was effective in the treatment of productive and depressive 

symptoms; the PNS reduction was observed in patients with the treatment control over depression and 

EPS. The authors emphasized the sertindole efficacy for cognitive disorders which are considered a 

separate sphere of mental disorders in schizophrenic patients, along with positive and negative 

symptoms [36]. 

 

Augmentation of antipsychotic pharmacotherapy in the treatment of primary 

negative symptoms  

 

Apart from the foregoing RCT on antipsychotic monotherapy of primary NS, the attempts have 

been made to augment its efficacy using medicines of different classes. The Table below shows data 

of the RCTs conducted to compare the efficacy of such combination therapy. It should be noted that 

in the majority of these studies marked and dominant NS were not differentiated. The size of 

therapeutic effect varied between the standardized mean differences (comparison of augmentation and 

monotherapy with antipsychotics) from –1.40 for selective serotonin/norepinephrine reuptake 

inhibitors (SNRIs) to –0.26 for selective serotonin reuptake inhibitors (SSRIs) (see Table) [38]. 

 

Table. Augmentation of antipsychotic therapy (placebo-controlled studies) 
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Medicine added to antipsychotic Study 
Standardized mean 

difference (SMD) 

Lower 

value 

Upper 

value 

SNRIs Galling et al., 2018 [40] –1.40 –2.44 –0.36 

5-НТ3 receptor antagonists 

(granisetron, ondansetron) 

Kishi et al., 2016 [42] 
–1.03 –1.70 –0.336 

Lamotrigine  Premkumar, Pick, 

2006 [43] 
–0.73 –1.26 –0.20 

Acetylcholinesterase inhibitors 

(AChEIs) (rivastigmine, 

galantamine) 

Singh et al., 2012 [47] 

–0.17 –0.72 0.38 

Testosterone  Heringa et al., 2015 [46] –0.51 –1.19 0.17 

Minocycline – without NS 

differentiation 

Solmi et al., 2017 [45] 
–0.59 –1.15 –0.03 

Topiramate Zheng et al., 2016 [41] –0.58 –0.87 –0.29 

Antipsychotics – dopamine  

D2-receptor partial agonists 

(aripiprazole) 

Galling et al., 2017 [39] 

–0.36 –0.63 –0.07 

Estrogens  Heringa et al., 2015 [46] –0.63 –0.97 –0.29 

Any antidepressant Galling et al., 2018 [40] –0.25 –0.44 –0.06 

Modafinil  Andrade et al., 2015 [44] –0.23 –0.44 –0.02 

SSRIs Galling et al., 2018 [40] –0.26 –0.50 0.02 

 

In several RCT it was shown that the combination of antipsychotics and antidepressants could 

reduce NS and depression in patients with schizophrenia without worsening of extrapyramidal 

symptoms [48–53]. In 2016, Helfer et al. published a systematic review and meta-analysis of RCT 

which assessed the efficacy of antidepressants added to antipsychotics [54]. Despite the broad 

inclusion criteria, the authors conducted a meta-analysis of ten RCT (a total of 406 patients), which 

contained the data on the effects of antidepressants (fluoxetine, paroxetine, selegiline, citalopram, 

reboxetine, fluvoxamine and mirtazapine) in patients with DNS. The authors compared efficacy by 

antidepressant classes and by medicines. Statistical significance was achieved for the SSRIs class (n = 

1057, р = 0.006) and mirtazapine (n = 278, р = 0.002). The data obtained for individual medicines 

were also statistically significant in comparison with antipsychotic monotherapy, namely, selegiline 

(n = 116, р = 0.03), duloxetine (n = 40, р = 0.0001), citalopram (n = 369, р = 0.003), fluvoxamine (n 

= 172, р = 0.005) and mirtazapine (n = 210, р = 0.0006). In general, antidepressant augmentation 

resulted in extra efficacy in reduction of DNS, and the size of the effect was greater than with SGA 

monotherapy (0.58) (level of evidence — С1, strength of recommendations — 3) [54]. 

In the other systematic review [40], 42 studies were analyzed (n = 1934, duration – 10.1 ± 8.1 

weeks), in which antidepressants were added to antipsychotic therapy. The study results showed that 

such augmentation had greater effect than placebo in reduction of the total PANSS score (р < 0.001), 

which was attributed to the NS reduction (NS were not differentiated in these studies) (р = 0.010). It 

is interesting to note that the augmentation effect was observed only for FGA (р = 0.019) but not for 

SGA (р = 0.144). 

A special focus should be given to the attempts to augment antipsychotic therapy (with full D2-

antagonists) using D2-receptor agonists. In a large meta-analysis four RCT were analyzed, which 

evaluated aripiprazole augmentation to FGA, SGA, and clozapine in the treatment of NS not 

differentiated into marked or dominant. A significant effect was observed only when the D2-receptor 

partial agonists were added (n = 399, р = 0.055), while augmentation using other antipsychotics failed 

to produce such effect (level of evidence — С1, strength of recommendations — 4). However, the 

augmentation of the treatment for NS using D2-receptor partial agonists needs further assessment due 
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to a limited number of high-quality RCT and meta-analyses [39]. 

Prospective pharmacological interventions aiming at NS include augmentation of antipsychotic 

therapy with anti-inflammatory agents, for example, minocycline (level of evidence — С3, strength of 

recommendations — 4) [45, 58, 59]. It is worth mentioning that these studies did not strictly 

differentiate between NS types and, besides, some of these studies were open-label and non-controlled. 

In several studies, it has been shown that NS without worsening of positive symptoms are reduced by 

some dopamine agonists, such as methylphenidate, amphetamine, lisdexamfetamine, modafinil and 

armodafinil [60]. 

 

Transcranial magnetic stimulation (TMS) and other non-pharmacological 

methods in the treatment of primary negative symptoms 

 

The effectiveness of the high frequency TMS in the treatment of NS is debatable. It is worth 

mentioning that in these studies inclusion criteria were not strictly controlled, and the degree of NS 

intensity was scored using different scales. In the 2009 meta-analysis, eight RCT which evaluated high 

frequency TMS reported the effect size of 0.63 [61]. However, in the multicenter RCT (n = 157) using 

a pseudo TMS control, which included schizophrenic patients with DNS, no statistically significant 

effect after a 3-week course of 10 Hz TMS of the left dorsolateral prefrontal cortex (DLPC), was noted 

[62]. In the 2018 meta-analysis of RCT the effect size of the high frequency TMS, as compared to the 

pseudo TMS, was 0.64 (n = 827) (level of evidence — F) [63]. 

Apart from the TMS, in the treatment of primary NS other different methods were used, for 

instance, animal-assisted therapy using guide dogs, psychoeducation, and humor therapy, with no or 

insignificant effect [64, 65]. Another experimental method is the increase of physical activity of 

patients (physical exercises, fitness workouts, etc.), which was studied in 29 trials (n = 1109). Despite 

the reduction of NS intensity (р < 0.001), methodological limitations of such studies preclude any 

definitive conclusion; specifically, in many studies the inclusion criteria were not clearly specified, 

secondary NS were not completely ruled out, and the type, frequency and duration of physical 

exercises varied widely among the studies. Apparently, physical activity helps to reduce NS, but the 

mechanisms remain obscure [66, 67]. 

Apart from the above-mentioned non-pharmacological methods for correction of primary NS, 

psychotherapy was often employed. The positive effect of cognitive behavioral therapy (CBT) was 

demonstrated in the treatment of secondary NS (co-morbid depression, amotivational syndrome due 

to psychoactive substance abuse) in several open-label studies and summarized in a meta-analysis [68]. 

The evidence-based studies of CBT effectiveness in the treatment of primary NS, especially the 

motivational aspects, have become available only recently, and their number is limited [69]. They 

include systematic arrangement of activity, training of skills in such subjects as reduced functioning 

and self-esteem, negative expectations, stigmatization and social behavior. Cognitive rehabilitation 

[70], apparently, also exerts positive effect on NS in addition to the improvement of cognitive 

functions. 

Based on the information above, we propose the following algorithm of primary NS treatment in 

patients with schizophrenia (see Figure). 
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Figure. Algorithm of therapy for primary negative symptoms in schizophrenia 

 

An algorithm of pharmacotherapy of primary (dominant and persistent) negative 

symptoms in schizophrenia 

 

For the diagnosis of NS in schizophrenia the most up-to-date and validated BNSS scale should be 

used [84, 85]. Besides, the secondary nature of NS should be ruled out [2]. If positive symptoms are 

diagnosed, the degree of their intensity should be determined, and antipsychotic therapy should be 

enhanced. The NS association with EPS or depression should be determined. For this purpose, the 

PANSS scale [86, 87], Calgary depression scale for schizophrenia (CDSS) [88] and SAS [89] for 

evaluation of intensity of EPS should be used (level of evidence — С3, strength of 

recommendations — 4) [90]. After that, in case NS persist for more than 6 months, it is necessary to 

check the NS for meeting the DNS or persistent NS criteria [6, 7]. The further therapeutic strategy is 

determined by the disease duration. In case of its chronic course and treatment with FGA, it is 

reasonable to first evaluate the effectiveness of switching to SGA (level of evidence — С, strength of 

recommendations — 4) [10, 26]. In case of ineffectiveness of adequate course of SGA for NS, further 

therapeutic intervention is carried out in accordance with the algorithm (see Figure). For patients with 

the recently established diagnosis of schizophrenia (3–5 years) or its first episode (onset), with verified 

dominant persistent NS (DPNS), treatment should be started with cariprazine 3–6 mg/day (level of 

evidence — B, strength of recommendations — 1) [28, 29]. Considering long half-life period of 

cariprazine (1–3 weeks), it takes several weeks to reach its steady state concentration and evaluate the 

treatment effectiveness after a dose increase. When cariprazine administration is not possible because 

of its low efficacy or adverse effects (insomnia, akathisia, headache, and anxiety) the use of 

amisulpride at a dose of 50–300 mg/day should be considered (level of evidence — B, strength of 

recommendations — 2) [6, 31]. If DPNS still persist, switching to fourth-line therapy is recommended, 

i.e., mirtazapine and mianserin (level of evidence — C1, strength of recommendations — 3) [50, 54]. 

If these regimens prove to be ineffective, treatment with dopamine D2 receptor partial agonists should 

be initiated (level of evidence — C1, strength of recommendations — 4) [39]. At this stage, the 

alternative will be the addition of antidepressants of other classes and less studied augmenting agents 

Recurrent schizophrenia with DPNS First episode with DPNS 

Rule out secondary NS (PANSS, CDSS, DNSS) 

No effect 

No effect/adverse effects 

No effect/adverse effects 

 

Addition of D2 receptor agonists 

(level of evidence — С1, strength 

of recommendations — 4) 

Amisulpride 50–300 mg/day  

(level of evidence — В, strength of 

recommendations — 2) 

No effect/adverse effects 

Quetiapine/olanzapine (level of evidence — 

С1, strength of recommendations — 2) 

Addition of tetracyclic antidepressants 

(mirtazapine, mianserin) (level of evidence — 

С1, strength of recommendations — 3) 

Other options: addition to SGA of other 

antidepressants, minocycline, cycloserine, etc. 

(level of evidence — С3, strength of 

recommendations — 4) 

Cariprazine 3–6 mg/day (level of evidence — 

В, strength of recommendations — 1) 

Evaluate switching from FGA to SGA (level 

of evidence — C, strength of 

recommendations — 4) 

No effect/adverse effects 

 

No effect/adverse effects 
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(minocycline, cycloserine, etc.) (level of evidence — C3, strength of recommendations — 4) [69]. If 

NS continue to persist, sequential treatment for treatment-resistant schizophrenia should be carried 

out, which includes TMS (level of evidence — F). 

 

Conclusion 

 

Considering the heterogeneity and variety of clinical manifestations of schizophrenia, the 

selection of therapy for NS should be majorly personalized in view of the patient’s specific 

characteristics. First of all, it is important to properly differentiate between primary and secondary NS. 

The management of secondary NS is mainly based on the elimination of their causes.  

The assessment of antidepressant efficacy in the treatment of co-morbid depression in 

schizophrenic patients is challenging, as in the majority of studies antidepressants were added to the 

existing antipsychotic therapy. In general, SSRIs are considered effective for co-morbid depression in 

schizophrenia [54, 73–75]. The data on efficacy of the olanzapine and fluoxetine combination for 

treatment-resistant depression [76] are supported only by several case reports which mention the use 

of such drug combination in schizophrenic patients with the obsessive-compulsive syndrome [77]. The 

“atypical” antipsychotics, such as amisulpride, aripiprazole, clozapine (in case of increased risk of 

suicide), olanzapine, quetiapine, and lurasidone are also effective in the treatment of co-morbid 

depression [10, 26, 72]. Besides, secondary NS may occur as the consequence of adverse effects of 

antipsychotic therapy, in which case the dose should be reduced, or the existing therapy substituted for 

a medicine causing no sedative effect or EPS [78–82]. Any kind of addiction treatment will suffice for 

the management of psychoactive substance abuse [75]. In case of social deprivation resulting in 

secondary NS, social and rehabilitation measures are required which aim at the expansion of 

opportunities for the enhancement of patients’ activity and hospitalism prevention [83]. 

Therefore, despite the clinical significance and prevalence of primary NS in schizophrenic 

patients, there are limited RCT data to establish practical recommendations with a high level of 

evidence. The foregoing recommendations are mostly based on the literature reviews and results of 

small studies. At the same time, in view of the high prevalence and low detectability of primary NS, 

as well as the absence of their effective therapy, the clinician should be able to correctly and timely 

diagnose the patient, provide immediate intervention in accordance with the existing recommendations 

and maintain a close patient follow-up during treatment. 
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