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ABSTRACT

Antipsychotic medications are essential in schizophrenia pharmacotherapy, with notable differences in efficacy and 
safety. This review aims to discuss and compare the differences in efficacy and safety among various second-gener-
ation antipsychotic drugs (SGAs). A narrative review was conducted involving the English-based published literature 
in three scientific databases between 2000 and January 2021: Google Scholar, Scopus, and PubMed. Clozapine is 
widely considered an effective therapy option in cases of resistance. Maintenance of schizophrenia treatment with 
paliperidone palmitate was effective and resulted in a longer duration between relapses. The risk of weight gain 
and diabetes mellitus was increased significantly with clozapine and olanzapine. Risperidone caused neuroleptic 
malignant syndrome (NMS) and significantly elevated prolactin levels. The extent of safety concerns reported varied 
by study design. While there were minor differences in the dose-dependent role of SGAs in acute episode treatment, 
there were significant differences in the type and intensity of side effects, and hence adherence determinants. 
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INTRODUCTION

Schizophrenia is a psychiatric condition that 
affects nearly 1% of the population (1). The clinical 
manifestations of this condition are classified as positive 
and negative symptoms, and cognitive impairment 
(2). The positive symptoms include delusion, speech 
disturbance, hallucination, behaviour disturbance, 
and illusions. Meanwhile, the negative symptoms 
involve alogia, anhedonia, and social isolation. This 
cognitive impairment manifests itself through deficits 
in attention, executive function, and working memory. 
In addition, individuals with schizophrenia also exhibit 
social cognition impairment, such as difficulties in 
identifying emotions, creating emotional connections, 
understanding people’s thinking, and reacting 
emotionally to others (3).

Antipsychotics are used to treat schizophrenia and 
can be categorised into first-generation (FGAs) and 
second-generation antipsychotics (SGAs) (4). The 
general mechanism of action of antipsychotics includes 
blocking dopamine receptors and serotonin receptors 
in the brain. All FGAs and most of the SGAs have 
dopamine blockade activity. The clinical efficacy of 
antipsychotics is closely correlated with the drugs’ 
ability to bind to the D2 receptors in the brain’s 
mesolimbic system. However, most SGAs function 
by blocking serotonin (5-HT) receptors, specifically 
5-HT2A receptors. In addition, numerous agents block 
adrenergic, histaminergic, and cholinergic receptors, 
resulting in undesirable side effects (5). Therefore, FGAs 
are mostly referred to as typical antipsychotics, while 
SGAs are mostly considered atypical antipsychotics (5). 
Extrapyramidal side effects, effectiveness in resistant 
patients, and effectiveness against negative symptoms 
all play a role in making this distinction.

During schizophrenia treatment, attempts to maximise 
pharmacotherapy effectiveness and assure safety are 
associated with a better prognosis. However, due 
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to the continuous emergence of second-generation 
antipsychotics, it is essential to compare atypical agents 
in terms of efficacy and safety. While there have been 
several studies that compared two or three agents in 
terms of certain parameters or side effects, there has 
been a relative lack of work that provides an overall 
review of the differences across a wide range of SGAs. 
Therefore, a comparative review was undertaken to 
discuss and compare the differences between different 
SGAs regarding their efficacy and safety. A total of 
twelve agents were covered, in this review.

METHODOLOGY

A review of the published literature was conducted 
from 2000 to January 2021. The search was conducted 
using predetermined search phrases in three scientific 
databases: Google Scholar, ScienceDirect, and PubMed. 
The search phrases used were “second-generation 
antipsychotics” OR “atypical antipsychotics” OR 
“schizophrenia pharmacotherapy” OR the individual 
names of the SGAs AND “efficacy” AND “safety” 
OR “side effects”. In addition, a review of all English-
language studies that compared the efficacy and/or 
safety of different SGAs was performed. Finally, we 
organised the information into themes by reviewing the 
main objectives of the comparison across the eligible 
studies. Then, we conducted a narrative synthesis of 
the findings. The identified main themes are depicted 
in figure 1.

Comparative Review of SGAs Efficacy.

Acute schizophrenia
Overall, time to clinical response did not differ 
significantly across several SGAs, thus opening the role 
of clinical judgement and balancing benefits and risks 
in individual cases (6). Dose-dependent antipsychotic 
effectiveness has been observed in schizophrenia during 
the acute phase of the illness, where every antipsychotic 
has its own unique dose-response curve (7).

The efficacy of antipsychotic medications in treating 
schizophrenia can be assessed by using symptom rating 
scales. The most common symptom rating scales used 
by the researchers to observe the efficacy and measure 
the treatment outcome are the Positive and Negative 
Syndrome Scale (PANSS), the Clinical Global Impression 
(CGI), and the Brief Psychiatric Scale (BPS) (8). However, 
most of the findings illustrated in this paper used PANSS 
and CGI scales to assess the efficacy of the antipsychotics. 
As an example of SGAs, lurasidone showed efficacy in 
treating schizophrenia acute exacerbations through its 
positive impact on improving PANSS and CGI-severity 
of illness (CGI-S) scores (9,10). Furthermore, while 
the efficacy of lurasidone was comparable to that of 
olanzapine in a 6-week randomised controlled study, 
both medicines indicated significant improvement in 
PANSS and CGI-S total scores compared to placebo (11).
Additionally, in a 6-month extended open-label trial 
comparing lurasidone and olanzapine, the observed 
significant improvement in PANSS and CGI-S total scores 
was consistent for both agents; however, the metabolic 
side effects and unwanted weight-related effects were 
significantly less prevalent in lurasidone patients (12). 
Compared to quetiapine-XR in a 12-month randomised 
controlled trial, lurasidone showed the efficacy of relapse 
prevention and lower relapse rate (23.7% vs 33.6%), 
and lower risk of hospitalisation (9.8% vs 23.1%) (13). 
Although lurasidone improved the PANSS total and 
positive subscale scores more than quetiapine, both 
medications similarly improved the PANSS negative 
subscale scores. To summarise, lurasidone is equally 
effective as olanzapine in treating acute schizophrenia 
and has a better safety profile. Additionally, compared 
to quetiapine, lurasidone had a lower relapse rate and 
improved PANSS positive subscale scores.

Furthermore, in a study conducted among Asian 
patients, asenapine was more effective than a placebo 
in treating acute exacerbations of schizophrenia (14). 
In a Chinese study evaluating the efficacy measures of 
amisulpride and olanzapine, there were no statistically 
significant differences in terms of the PANSS and 
CGI-S total scores between the two treatments (15). 
Recent research suggests that cariprazine is more 

Figure 1. Main identified themes in the comparative review of SGA 
efficacy and safety.

RESULTS & DISCUSSIONS

This review involved 20 original articles that reported 
efficacy and safety comparisons of different SGAs. 
Other types of publications, such as systematic reviews 
and meta-analyses, were involved to strengthen the 
discussion of the comparative points. The agents 
included in this review were olanzapine, clozapine, 
risperidone, paliperidone, quetiapine, aripiprazole, 
asenapine, amilsulpride, cariprazine, brexpiprazole, 
lurasidone, and lumateperone.
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LAIs and their administration schedules is still required 
to ensure that it aids in improving adherence (29). 

The long-term effectiveness of antipsychotic medications 
is highly associated with medication adherence, which 
could prevent symptom relapse, whereas a short-term 
period of partial adherence will increase relapse rates 
(30). Patients with schizophrenia who take long-acting 
injectable (LAI) antipsychotics such as paliperidone 
palmitate are more likely to adhere to their treatment 
regimens (31). In addition, paliperidone palmitate is 
more effective at preventing relapse in newly diagnosed 
patients than other antipsychotics (32).

Patients taking oral risperidone were converted to 
paliperidone palmitate in two case studies, and 
their adherence and clinical course improved. This 
suggests that paliperidone palmitate can help prevent 
relapses, reduce psychotic symptoms, and improve 
cognitive performance (31). Concerning the long-term 
performance of oral SGAs over three years, a study 
comparing aripiprazole, quetiapine, and ziprasidone 
found that aripiprazole had higher efficacy and lower 
discontinuation rates (33). The finding confirmed that 
the overall safety profile, not only the efficacy, plays a 
role in reshaping medication adherence over the long 
term. Table I summarises the main findings of SGAs’ 
efficacy and safety.

effective than risperidone in treating patients with acute 
exacerbations and primarily negative symptoms (16). 
While relatively new antipsychotics such as lurasidone, 
cariprazine, and brexipiprazole had similar efficacy to 
quetiapine, aripiprazole, and ziprasidone, these newer 
agents demonstrated additional promising impacts on 
cognitive, negative, and depressive symptoms (17). 

Treatment-resistant schizophrenia (TRS)
In order to be labelled as having treatment-resistant 
schizophrenia (TRS), a patient must have been unable to 
respond to at least two antipsychotics at the recommended 
dosage, duration, and adherence measures (18,19). 
Clozapine has been shown to improve symptoms over 
a year in patients who had an unsatisfactory response 
to at least two antipsychotic drugs (20) In addition, 
clozapine was more effective than quetiapine for TRS 
management, but it was associated with a significantly 
higher incidence of side effects (21). 

An earlier meta-analysis examined TRS effectiveness 
among SGAs; olanzapine was more effective than 
aripiprazole, quetiapine, and risperidone. However, 
clozapine in higher doses was superior to risperidone 
(22). In another meta-analysis comparing clozapine 
with olanzapine in TRS patients, clozapine improved 
more positive and negative symptoms than olanzapine  
(23). Another systematic review and meta-analysis have 
also supported the superiority of clozapine compared to 
other FGAs and SGAs in improving positive symptoms 
in patients with TRS, in both the short and long term 
(24). Furthermore, clozapine was associated with a 
lower risk of hospitalisation compared to quetiapine 
and aripiprazole, as well as a lower risk of all-cause 
cessation compared to other SGAs, according to a 
recent meta-analysis (25). Several randomised trials 
have demonstrated that clozapine is superior to other 
SGAs and is considered the gold standard in treating 
TRS (4). 

On the other hand, an 18-week randomised, double-
blind, parallel research comparing the efficacy and 
safety of olanzapine and clozapine in treatment-resistant 
and treatment-intolerant patients found that olanzapine 
is equally effective as clozapine as an option in treating 
TRS (26). Additionally, a network meta-analysis of 
antipsychotics’ purported efficacy for TRS found no 
evidence to support clozapine’s higher efficacy over 
other SGAs, especially in blinded RCTs (27). 

Maintenance treatment and adherence to antipsychotics
The simplification of medication regimens positively 
impacts adherence and clinical outcomes among patients 
with chronic conditions (28). Therefore, it is essential to 
note that long-acting injectables (LAIs) have comparable 
safety and tolerability to their oral counterparts, and SGA 
LAIs have comparable efficacy to FGA-like preparations. 
As a result, more scrutiny and education of patients on 
the differences between the safety profiles of different 

Table I: Summary of the main findings of SGAs’ efficacy and 
safety.

N u m -
ber 

Main findings of the efficacy and safety of the SGAs’ 

1 Clozapine is considered the gold standard for TRS treat-
ment, but more studies should be conducted since the evi-
dence from blinded RCT is still not conclusive.

2 Paliperidone palmitate LAIs showed comparable efficacy 
and longer relapse time than other SGAs as maintenance 
treatment. 

3 Compared to quetiapine, lurasidone showed more signif-
icant improvement in PANSS total and positive subscale 
and lower relapse rate. 

4 Lurasidone and olanzapine showed comparable effective-
ness for treating acute schizophrenia.

5 Clozapine and olanzapine have a higher likelihood of 
causing weight gain and diabetes mellitus than other 
SGAs.

6 Risperidone had the highest number of cases than other 
SGAs for SGAs-induced NMS.

7 Risperidone was associated with a significant increase in 
prolactin level. 

8 Ziprasidone showed the highest tendency to cause QT 
prolongation, while olanzapine was the less likely drug to 
cause this effect. 

Comparative Review of SGAs Safety. 
Safety of the indicated therapeutic interventions is affected 
by several factors such as the patients’ demographics or 
the intervention type (34). Determinants for antipsychotic 
safety can be linked in many cases to the prescribed dose 
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Clozapine and olanzapine have the highest risk of 
developing metabolic syndrome, including high blood 
sugar, abnormal lipid levels, and weight gain; quetiapine 
and risperidone have a moderate risk; and aripiprazole, 
ziprasidone, asenapine, and lurasidone have a low 
risk (39). Amisulpride showed a lower incidence of 
weight gain and lower fasting glycaemic levels when 
compared to olanzapine, as well as a decreased risk of 
somnolence and constipation (15). In order to prevent 
diabetes and weight gain, SGAs had to be administered 
in conjunction with antidiabetic medications such as 
metformin and a healthy lifestyle (40). Overall, it can be 
deduced that metabolic side effects largely depend on 
the prescribed antipsychotic, the number (three or two 
or monotherapy), and the cumulative dose received by 
patients over the long term.

SGAs induced cardiovascular events
SGAs are also commonly associated with cardiovascular 
events. The cardiovascular events are partially dose-
dependent  (41). There is no conclusive evidence 
regarding the exact mechanism of action that causes 
the two most common cardiovascular events: ECG 
abnormalities and sudden death (42). However, it is 
believed that the ECG abnormalities, specifically QT 
prolongation, are caused by the inhibition of the delayed 
rectifier potassium channels that allow sustained 
potassium efflux (42). 

Moreover, in a review of the reports of FDA Adverse 
Event Reporting Systems from 1997 to 2011, the QT 
prolongation was primarily caused by olanzapine, 
quetiapine, aripiprazole, risperidone, and ziprasidone 
(43). Ziprasidone was linked to the highest risk of QT 
prolongation; meanwhile, the lowest risk was reported 
with olanzapine (43). Given the potential for death from 
cardiovascular events, patients at high risk of having a 
prolonged QT interval must not receive antipsychotics 
that cause QT prolongation. Before initiating an 
antipsychotic regimen, the patient should undergo 
electrocardiography (ECG). Thus, the patient can be 
prescribed the most appropriate regimen that is both 
efficacious and safe.

SGAs induced hyperprolactinemia
SGAs can disrupt prolactin levels in the blood due to the 
inhibition of dopamine receptors in the anterior pituitary 
gland (44). Dopamine acts as an inhibitor of prolactin 
release in the anterior pituitary gland; thus, dopamine 
inhibition results in sustained prolactin release. This will 
increase the prolactin level and cause hyperprolactinemia 
that is increased directly with the dose increments of 
several SGAs, including risperidone, olanzapine, and 
ziprasidone (45). Specifically, risperidone was found 
to raise prolactin levels significantly (46). Compared to 
amisulpride, olanzapine was found to have a lower risk 
of insomnia, amenorrhea, and lactation (15). 

Aripiprazole, on the other hand, may lower prolactin 

Table II: The important considerations for comparing SGAs’ 
efficacy and safety

No Important considerations regarding the comparison between 
SGAs’ efficacy and safety

1 No significant differences in the time to clinical response be-
tween several SGAs opening the role of clinical judgement 
and balancing benefits and risks across individual cases.  

2 In the acute phase, the effectiveness tended to be dose-depen-
dent, with each antipsychotic having its own dose-response 
curve 

3 The degree of the dose dependence of antipsychotic adverse 
effects varies significantly across adverse effect types. 

4 Dose-related adverse effects were reported for parkinsonism, 
hyperprolactinemia, weight gain, and neurocognitive impair-
ment. 

5 Less evidence of dose-dependent adverse effects was report-
ed for akathisia, tardive dyskinesia, osteoporosis, sexual dys-
function, diabetes mellitus, QT prolongation, and neuroleptic 
malignant syndrome

6 Metabolic side effects depend on the prescribed antipsychot-
ic, the number (monotherapy, 2 or 3), and the cumulative 
dose received by patients in the long term.

SGAs induced metabolic syndrome
Metabolic abnormalities manifested as obesity, 
diabetes, weight changes, or atherogenic dyslipidemia 
are some of the perplexing issues associated with the 
use of SGAs (42). The increased risk of metabolic 
syndrome and weight gain is related to the affinity 
for blocking serotonin, dopamine, histamine, and 
muscarinic receptors (35). Compared to several SGAs, 
clozapine is linked to an increased risk of weight gain 
and type 2 diabetes mellitus (25). A 12-month clinical 
trial compared the weight gain induced by olanzapine, 
risperidone, and aripiprazole; risperidone caused the 
most significant weight gain, while aripiprazole caused 
the least (36). This study highlighted that the weight 
changes occurred primarily in the first 6-month of the 
treatment, followed by weight stabilisation. 

Diabetes risk was also affected by the number of 
antipsychotic medications a patient was prescribed, 
with those taking three antipsychotics more likely to 
develop type 2 diabetes than those taking only two 
(37). A matched cohort study comparing those receiving 
antipsychotics to those receiving placebo reported a 
threefold increase in diabetes risk that increased with 
cumulative dose increment and remained at increased 
risk one year after treatment discontinuation (38). 

and antipsychotic dose dependence varies significantly 
across adverse effect types. Parkinsonism, weight 
gain, hyperprolactinemia, and cognition impairment 
have been documented as dose-related side effects. 
Akathisia, myocardial infarction, diabetes mellitus, 
QT prolongation, neuroleptic malignant syndrome, 
tardive dyskinesia, sexual dysfunction, somnolence, 
pneumonia, and osteoporosis were less likely to be dose-
dependent side effects (7) . A summary of the important 
considerations for comparing SGAs’ efficacy and safety 
is provided in Table II. 
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PANSS total score, quality of life, and time to relapse.
In terms of safety, clozapine and olanzapine were 
associated with a greater likelihood of weight gain 
and diabetes mellitus than other SGAs. Additionally, 
ziprasidone has the most remarkable proclivity for QT 
prolongation in SGAs, whereas olanzapine has the least 
proclivity for this effect. Additionally, risperidone has 
been shown to significantly increase prolactin levels, 
suggesting that aripiprazole may be used as adjunctive 
treatment for risperidone-induced hyperprolactinemia.
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