
INTRODUCTION 

Review question / Objective: The aims of 
this review are: i) to recapitulate and 
critically apprise relevant literature on 
dopamine-related mechanisms of TRS; ii) 
to discuss the methodological limitations 

of the studies so far conducted and 
delineate a theoretical framework on 
dopamine mechanisms of TRS; iii) to 
highlight future perspectives of research 
and unmet needs. Dopamine-related 
neurobiological mechanisms of TRS may 
be multiple and putatively subdivided in 
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dopamine synthesis and/or release compared to responder 
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three biological points: 1) D2R-related, 
including increased D2R levels; increased 
density of D2Rs in the high-affinity state; 
aberrant D2R d imer or heteromer 
formation; imbalance between D2R short 
and long variants; extrastriatal D2Rs; 2) 
presynaptic dopamine, including low or 
normal dopamine synthesis and/or release 
compared to responder patients; 3) 
exaggerated post-synaptic D2R-mediated 
neurotransmission. Future points to be 
addressed are: i) a more neurobiologically-
oriented phenotypic categorization of TRS; 
ii) implementation of neurobiological 
studies by directly comparing TRS vs. non-
TRS populations; iii) development of a 
reliable animal model of non-response to 
antipsychotics. 

Condition being studied: Treatment 
R e s i s t a n t S c h i z o p h re n i a ( T R S ) i s 
characterized by a lack or suboptimal 
response to ant ipsychot ic agents. 
Biological underpinnings of TRS are still 
s c a r c e l y u n d e r s t o o d . S i n c e a l l 
ant ipsychotics block dopamine D2 
receptors (D2R) , dopamine-related 
mechanisms should be considered as the 
main candidates in the neurobiology of 
antipsychotic non-response, although 
other neurotransmitter systems play a role. 

METHODS 

Participant or population: The population 
included TRS and non- TRS patients 
involving dopamine-related mechanisms; 
and animal models of schizophrenia with 
dopamine related neurobiological correlate 
of response to antipsychotics. 

Intervention: We analyze the impact of 
antipsychotic treatments on dopamine 
related neurobiological correlate of 
response and resistance to pharma-
chological interventions. 

Comparator: Healthy control population or 
individuals treated with placebo and animal 
models administered with vehicle. 

Study designs to be included: We deemed 
eligible English-written articles, published 
in peer-reviewed journals related to 

treatment resistance/unresponsiveness, 
schizophrenia/psychotic disorders, and 
dopamine. Reports on dopamine-related 
m o l e c u l a r m e c h a n i s m s p u t a t i v e l y 
implicated in the pathophysiology of 
sch izophren ia or in ant ipsychot ic 
mechanism of action have been included in 
the manuscript to enlarge the discussion of 
the purported dopamine basis of resistance 
to antipsychotic treatment. 

Eligibility criteria: No time constraints were 
applied, and original clinical, and preclinical 
research studies and reviews were 
included. Conference abstracts, and 
commentaries were excluded. 

Information sources: A comprehensive 
review of the literature was carried out 
through Medline/Pubmed, Embase, and 
Scopus databases. Keywords were 
searched in the Title/Abstract fields; no 
date restriction was set; only publications 
in the English language were included. 

Main outcome(s): The latest update of 
available literature was conducted on 
February 17th, 2023. The search returned 
4610 articles. After removing duplicates, 
2184 papers were retrieved. All publications 
were screened by title and abstract to 
remove not pert inent art icles. The 
outcomes at this stage were: i) any type of 
direct neurobiological comparison between 
TRS and non-TRS patients involving 
dopamine-related mechanisms; and ii) any 
type of dopamine-related neurobiological 
correlate of response to antipsychotics. 
After this step, a total of 724 publications 
were selected and the full paper of all of 
them was read. Again, not pertinent 
publications were removed, and the 
resulting ones formed the literature base 
for the present work. These latter steps 
were carried out separately and in blind by 
two experimenters. In case of lack of 
agreement (publications removed by one 
and included by the other), the first Author 
was in charge to decide. Additional 
publications were hand-searched based on 
the references of included publications. At 
the end of the screening process, a total of 
99 articles were included in the qualitative 
synthesis. 
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Quality assessment / Risk of bias analysis: 
Not applicable. 

Strategy of data synthesis: Not applicable. 

Subgroup analysis: Not applicable. 

Sensitivity analysis: Not applicable. 

Language restriction: Only publications in 
the English language were included. 

Country(ies) involved: Italy. 
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