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ABSTRACT: Amphetamines are substances that act in the central 
and peripheral nervous system and can cause intense damage and 
trigger psychotic symptoms (delusions, hallucinations). This review 
aimed to identify studies with essential information to understand 
the relationships between the use of these substances and the 
development of psychotic conditions, whether transient (happening 
only during use), persistent (during use and after abstinence), or 
when evolving to primary disorders, like schizophrenia. A search 
in two databases allowed the selection of references to meet the 
study objectives. Different studies sought to explain the action 
mechanisms of these drugs, and the neurological, biochemical, 
physiological, and molecular factors involved in psychotic disorders, 
looking for evidence of connections between the three situations 
described previously. Significant similarities between the conditions 
were identified through neuroimaging exams, analysis of clinical 
presentations, statistical evidence, among other. However, future 
studies are necessary to clarify some aspects of this topic and 
improve the etiological, clinical, and diagnostic classification and 
the treatment of these patients.
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RESUMO: Anfetaminas são substâncias com ações no sistema 
nervoso central e periférico com potencial de causar dano intenso 
e de desencadear sintomas psicóticos (delírios, alucinações). Esta 
revisão procurou identificar trabalhos com informações essenciais 
para a compreensão das relações entre o uso dessas substâncias 
por indivíduos e o desenvolvimento de quadros psicóticos, tanto 
transitórios, ocorridos apenas durante o uso, quanto persistentes 
durante e após o período de abstinência, ou evoluindo para 
transtornos primários, como a esquizofrenia. Através de busca em 
dois bancos de dados foi possível selecionar as referências que 
supriram os objetivos. Diversas pesquisas buscaram desvendar 
os mecanismos de ação dessas drogas, e as bases neurológicas, 
bioquímicas, fisiológicas e moleculares dos transtornos psicóticos, 
procurando evidências das ligações entre as três situações citadas 
anteriormente, e similaridades significativas entre os quadros 
foram identificadas, incluindo em exames de neuroimagem e 
análises de quadros clínicos, além de comprovações estatísticas. 
Contudo, futuros estudos são necessários para esclarecer alguns 
aspectos desse tema e melhorar classificação etiológica, clínica 
e diagnóstica, além do manejo desses pacientes.

Palavras-chave: Metanfetamina; Transtornos psicóticos; 
Psiquiatria.
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INTRODUCTION

Amphetamines are stimulant drugs and a class of 
synthetic sympathomimetic amines that act on 

the central nervous system1. These drugs act by inhibiting 
the reuptake of dopamine, noradrenaline/adrenaline and 
serotonin, the so-called monoamines, leading to increased 
concentration of these neurotransmitters2. Medications 
belonging to this group of substances are used for the 
treatment of narcolepsy, obesity, and attention deficit 
hyperactivity disorder (ADHD), and cause several physical 
and/or behavioral reactions, including tachycardia, 
tachypnea, increased blood pressure, sleep disturbances, 
euphoria, appetite suppression, among others3,4. The 
routes of administration of amphetamines, including its 
most common illicit analogue, methamphetamine, may be 
inhalation, intravenous and oral2,5.

According to the United Nations World Drug 
Report 20196, in 2017, 29 million people aged 15–64 
all over the world had used amphetamines or other 
related stimulants and 21.3 million of them of them used 
methylenedioxymethamphetamine (MDMA), a drug 
popularly known as “ecstasy”. The use of methamphetamine 
is of great concern to global public health specialists. This is 
explained by the increasing popularity of the drug, mainly 
in parts of Asia and America6, and because, in addition to 
the risk of dependence, it is possible that the use of this 
substance can cause intense psychotic episodes7,8,9.

According to the Diagnostic and Statistical Manual 
of Mental Disorders, 5th edition10, substance/medication-
induced psychotic disorder is defined as the presence 
of delusions and/or hallucinations, with evidence of the 
development of symptoms during or after substance 
use or during withdrawal. In addition, (1) there must be 
evidence that the substance used is capable of producing the 
specific condition; (2) symptoms cannot occur exclusively 
during the course of a delirium and (3) evidence of an 
independent psychotic disorder must be investigated10. 
Methamphetamine-induced psychotic disorder is so 
statistically significant that it is called “methamphetamine-
associated psychosis”. It is studied not only to correlate 
the action of the substance and the symptoms, but also 
with the objective of understanding its implications and 
its association with the disorders within the schizophrenia 
spectrum, considered primary psychotic disorders11,12,13.

There are still many gaps in the knowledge of the 
scientific community regarding these disorders, especially 
in the identification of causality and etiology and in the 
definition of clinical classifications. The relevance of the 

topic is evident if we consider all the impacts that arise when 
amphetamines are used (with possible dependence) at the 
same time as a psychotic episode. There are impairments in 
the cognitive function of users, and immeasurable physical 
and psychological suffering, including self-injury due to, 
for instance, hallucinations2. Furthermore, health care 
systems and care centers are also damaged by the high rates 
of trips to emergency departments among this population, 
with an additional stress load for professionals responsible 
for welcoming and caring for these patients, who can 
present with aggression, agitation and non-cooperation14.

Therefore, using the articles identified as the 
best sources in the current literature, this review aims to 
identify essential information and main problems still to 
be solved in relation to epidemiology, pathophysiological 
characteristics, clinical conditions, diagnosis, and 
management of individuals with history of use of 
amphetamines or related drugs and psychotic symptoms.

METHOD

This is a retrospective study developed through a 
systematic literature review. Articles extracted from the 
PubMed and Medline databases and six additional studies 
from other sources were used to construct this article.

The research descriptors were chosen based on 
the Health Sciences Descriptors, a well-known trilingual 
vocabulary for indexing articles in scientific journals. 
The following keywords were used in both databases: 
“Amphetamines” + “Psychotic Disorders”. No unfavorable 
results were found.

Studies published between January 1, 2010 and 
December 31, 2019 were analyzed, establishing a time 
frame of 10 years. The second filter applied was “full text”, 
aiming to guarantee that only articles available in full 
would be selected and excluding citations or patents. The 
last filter used was related to the languages of the articles: 
only studies written in English or Portuguese were selected. 
The results were counted and recorded.

After the quantitative analysis explained above and, 
considering the significant number of pre-selected articles, 
it was necessary to conduct a qualitative analysis, carried 
out by reading the titles and abstracts of all publications. 
The remaining studies after this process were read, 
interpreted, and analyzed. Finally, those that would serve as 
reference within the guidelines of this review were selected. 
Later, we verified if the objectives were achieved through 
this methodology.
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As shown in the flowchart in Figure 1, elaborated 
according to the PRISMA model (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses), 
the search initially identified 1,374 reports. After the 
application of the filters described above, the number of 
articles decreased to 433.

After the exclusion of duplicates, the first qualitative 
analysis was conducted by reading and interpreting the 
titles and abstracts of the studies found, which allowed the 
pre-selection of 111 full-text articles that were later read, 
analyzed, and interpreted. The criteria used for the exclusion 
of articles were the selection and exclusion of studies that 
were not correlated with the guidelines proposed for the 
present study. Finally, 58 studies were selected and used 
in this review and are cited in the bibliographic references 
at the end of this article.

RESULTS

All substances in the amphetamine class can trigger 
psychiatric symptoms at some level, due to their general 
mechanisms of action. Among these symptoms, psychotic 
conditions are the most reported, and occur not only acutely, 
during use, but also chronically15,16. The Euro-DEN (The 
European Drug Emergencies Network) database – a system 
that gathers information about patients using emergency 
services due to conditions caused by the recreational use 
of psychoactive substances in ten countries – registers that 
psychotic conditions caused by the use of a single drug 
are more frequently associated with amphetamines, which 
represented about 32.4% of cases9.

Some articles address specific derivatives/analogues 
and their relationship to psychosis. The substances used 
as appetite suppressants for the treatment of obesity 

and those used in the treatment of ADHD are the most 
cited among those that are legal, and, in this review, they 
represented 5.76% of the studies found. A case report on the 
irregular use of phentermine, derived from amphetamine, 
described the occurrence of recurrent psychosis after the 
administration of the drug in a 25-year-old female patient, 
who had concerns about her body image and was seeking 
weight loss17. A cohort study carried out in the United States 
between 2004 and 201518, including 221,846 young people 
diagnosed with ADHD aged between 13 and 25 years, 
found that one in approximately six hundred and sixty 
patients who were using amphetamine or methylphenidate 
(a derivative) for treatment had a record of psychotic 
symptoms. Also, regarding the use of this type of drug 
for therapeutic purposes, there are records of psychotic 
conditions associated with overuse of lisdexamfetamine 
and dextroamphetamine4.

However, about 65.38% of the studies address 
this relationship with the analogue methamphetamine – 
consequently, most of the information cited here will be 
related to this substance. It is known that the use of this 
illicit drug leads to significantly high levels of psychological 
damage, stress, depressive and psychotic symptoms, 
which make life difficult for users, even during periods of 
withdrawal19. Therefore, it is of extreme epidemiological 
and clinical importance to understand the interactions of 
all factors involved in a psychotic condition triggered by a 
substance capable of promoting so much damage.

DISCUSSION

The psychotic disorders described in the chapter of 
the latest edition of the Diagnostic and Statistical Manual 
of Mental Disorders – DSM-V can be divided into 3 main 
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groups: 1) schizophrenia spectrum, composed of: delusional 
disorder, brief psychotic disorder, schizophreniform 
disorder, schizoaffective disorder, and schizophrenia; 2) 
substance/medication-induced psychotic disorders; and 
3) psychotic disorders due to other medical conditions10. 
Historically, substance-induced psychotic disorders were 
identified and described as disorders secondary to specific 
and known causes, without further characterization at first, 
while schizophrenia was considered a disease with a likely 
genetic cause, with no apparent reason to investigate the 
association between the two groups20.

However, as reported by Castle and Buckley21, 
neurobiological and anatomical studies carried out 
later found out that schizophrenia was a multifactorial 
syndrome, and researchers, using drugs that induce 
psychotic symptoms and neuroimaging techniques 
capable of capturing brain alterations, developed several 
theories to explain the etiology and pathology of psychotic 
disorders – one of them is the “dopaminergic hypothesis”. 
Developed based on observations of conditions triggered 
by amphetamines, it is based on the concept that positive 
symptoms (e.g., delusions, hallucinations, aggression) are 
the result of increased dopamine function in the mesolimbic 
pathway, while negative symptoms (affective blunting, 
social isolation, anhedonia, apathy) are associated with 
the reduced dopamine stimulation in the mesocortical 
pathway22. An indication that these associations are real is 
the effective use of typical antipsychotics in the treatment 
of psychotic disorders, which, when blocking D2 receptors 
indiscriminately, can lead to a secondary decrease in 
the concentration of mesocortical dopamine, causing or 
worsening negative symptoms23.

According to Peleg-Raibstein et al. (2009), cited by 
Murray et al.20 (p.663), another part of the neurochemical 
explanation of schizophrenia, based on the dopaminergic 
hypothesis, is called the “sensitization hypothesis”, which 
postulates that a sensitized dopamine system is responsible 
for the genesis of psychotic symptom. This was confirmed 
by studies demonstrating that each dose of amphetamine 
administered to a subject caused greater dopamine release 
in their striatum. These features seem to be common in 
the pathology of schizophrenia and amphetamine-induced 
psychosis (methamphetamine in particular), making the 
latter an excellent model for a deeper study of disorders 
in the schizophrenia spectrum24. In addition, another 
variable already elucidated is the mechanisms through 
which amphetamines trigger the increase in extracellular 
dopamine concentration: amphetamine is a competitive 
substrate for dopamine transporters; it blocks the reuptake 
of the neurotransmitter, entering neurons and moving the 
dopamine present in the vesicles, causing its release and 
efflux in the neuron cytosol, which, in turn, increases the 
stimulation of receptors and the activity for dopamine 
locomotion25.

There are several studies that can be cited when 

analyzing the relationship between the development of 
schizophrenia and an individual’s history of drug use. 
Finnish researchers, for example, analyzed the hospital 
history of 18,478 Finnish individuals between 1987 and 
2003, since their first hospitalization for substance-induced 
psychosis and until the first hospitalization with a diagnosis 
of schizophrenia spectrum disorder, death or the end of 
2003, and found that, over an 8-year period, those admitted 
for amphetamine-induced psychosis had a 30% risk of 
receiving a schizophrenia spectrum diagnosis26. Another 
interesting study, carried out in the same year in Norway, 
showed that the use of amphetamines is a significant risk 
factor for readmission of schizophrenic patients who had 
a history of drug use. In addition, it found that individuals 
with a history of schizophrenia have a known tendency of 
using drugs, which exacerbates their condition and causes 
readmission in 78.7% of cases27.

As for methamphetamine, a cohort study conducted 
in California, U.S., accessed the hospital discharge records 
from 1990 to 2000 of patients who were initially free from 
persistent psychosis symptoms. Among them, 42,412 
patients with methamphetamine-related disorders were 
selected, along with a control group of patients hospitalized 
for appendicitis in the same period. The analysis of which 
group had the highest rate of evolutions to schizophrenia 
showed that the risk is 9.37 times higher for drug users 
when compared to non-users28.

Researchers who identified significant relationships 
between amphetamine use and later development of 
schizophrenia spectrum disorders reported that their study 
made them realize that if health professionals understood 
the characteristics of individuals with this clinical condition 
and prognosis, they could tailor the way these patients are 
treated and identify those who could receive a different 
early intervention to improve their quality of life15,29. A 
meta-analysis of 17 studies from 3 continents, with a total 
of 4,095 individuals analyzed, found that the prevalence 
of substance-induced psychotic disorder is 36.5% among 
methamphetamine users. This led the authors to conclude 
that, considering the exorbitant rate of psychosis induced 
by methamphetamine, its use should be considered a risk 
factor for schizophrenia, as is already the case with the 
use of cannabis8.

An important addition is that the combined use of 
other drugs and amphetamines/methamphetamine is more 
common than its isolated use29. A study conducted by Voce 
et al.23, with 154 methamphetamine users who had psychotic 
symptoms found high rates of use of other drugs, as also 
found in a study by McKetin et al.30 with 278 participants of 
a cohort study who had a diagnosis of methamphetamine-
induced psychotic disorder, and in a study by Bousman 
et al.31, which analyzed 40 methamphetamine users with 
substance-induced psychotic disorder. Figure 2 shows 
which drugs were associated with amphetamine use and 
their percentages in relation to the number of users in each 
study cited above.
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Knowing that the interaction with other substances 
is so common, and that it can change the classic clinical 
presentations, mask problems, and get in the way of an 
accurate diagnosis (between schizophrenia and psychosis 
disorder induced by persistent methamphetamine use, 
for example), the professionals should evaluate these 
patients carefully, focusing on each individual and their 
personal history and analyzing drug and medication use, 
as central nervous system depressant substances such as 
benzodiazepines are legal, and concomitant use with a 
stimulant can make it difficult to treat this patient if the 
professional is not aware of the combination23.

Isolated methamphetamine use is associated with 
extensive neurodegeneration, cognitive impairment, and 
psychosis – and several studies try to find links between 
these consequences32. Evidence suggests that glutamatergic 
alterations, neuronal inflammation, neurotoxicity-induced 
apoptosis, involvement of protein kinases as mediators, 
among other mechanisms, are related to the development of 
these conditions and that the increased dopamine function 
and dopamine sensitization seen in the pathology of 
schizophrenia also occurs in psychotic conditions triggered 
by drugs33.

According to Baig34, the increase in the dopaminergic 
concentration in the striatum of the mesolimbic pathway 
leads to an increase in the release of glutamate and, 
consequently, in its concentration in the cortex. These 
actions and reactions involving dopaminergic, glutamatergic 
and, in sequence, GABAergic neurons prove that these 
systems are associated between themselves and with 
complex neural circuits involved in several pathological 
explanations of mental disorders35. Subsequently, excess 
cortical glutamate causes damage to the interneurons 
of the gamma-aminobutyric acid system, known as the 
GABA neurotransmitter24. The loss of cortical GABAergic 
functionality causes dysregulation in thalamocortical 
signaling, which may result in the onset of psychotic 
symptoms. It is not clear if this damage to the GABAergic 
system has a direct role in psychosis or only in changes in 
associated cognitive functions.35.

Shin et al.32 suggested that genetic predispositions 
linked to the dopaminergic and serotonergic systems may 
contribute to the development of psychotic conditions 
after the use of methamphetamine. As for the serotonin 

system in particular, two studies36,37 found brain regions of 
this system apparently impaired by induced neurotoxicity 
due to drug abuse, including limbic structures and basal 
ganglia, both in methamphetamine-dependent humans and 
in animal models of addiction. In addition, there is evidence 
that methamphetamine exposure can alter the expression of 
proteins in the striatum, which are key to neural regulation 
(neural protection, neuroplasticity, maintenance of the 
cellular cytoskeleton, energy regulation, and maintenance 
of synaptic vesicles)38.

The glutamatergic system has variations of 
GRIAs (genes encoding AMPA receptor subunits), 
which are associated with chemical dependence and 
psychosis. However, the association between these 
variations and specific methamphetamine dependence 
and methamphetamine-associated psychosis is still being 
investigated, with no significant results to date39. Another 
example is a study conducted with methamphetamine-
dependent men with associated psychosis symptoms40, who 
were genotyped for 2 single nucleotide polymorphisms 
of GRIN1 (responsible for encoding a subunit of the 
NMDA glutamatergic receptor). Variations of GRIN1 
were previously identified as risk factors for schizophrenia 
and drug dependence, supporting the hypothesis that 
glutamatergic dysfunction plays a role in the emergence 
of psychosis. However, the results of this study were not 
significant, and more studies are necessary to deepen the 
understanding of these relationships.

The association between addictive disorders 
(chemical dependence), methamphetamine-induced 
psychosis and schizophrenia are cited several times in 
studies about these topics. The simplest mechanism 
described is that amphetamines release dopamine in the 
nucleus accumbens through the mesolimbic pathway, which 
leads to a feeling of euphoria and interacts with the reward 
system, generating feedback loop, and, consequently, 
addiction2. One study showed that the synaptic protein 
expression is affected by methamphetamine in the dorsal 
striatum, a brain region known for its relationship with 
addiction, and identified that these changes may persist 
even in abstinence38. A neuroimaging study by Vuletic 
et al.41 investigated neural circuits associated with 
methamphetamine dependence and found differences in 
cerebral perfusion and brain glucose metabolism among 



6

Mesquita VH, et al. Relations between the use of amphetamines and psychotic symptoms: a systematic review

drug users.
In the molecular area, it has been reported that 

methamphetamine exposure causes the release of central 
and peripheral monoamine neurotransmitters, which 
may have neurotoxic effects (increased oxidative stress, 
ubiquitin-proteasome system dysfunction, endoplasmic 
reticulum stress, inflammation, among others) on 
dopaminergic systems and other neurotransmitters42. A 
study carried out in Cape Town, South Africa43 obtained 
similar results with blood, clinical and neuroimaging 
analyzes in humans, and experimentally with rat brains, 
demonstrating that: 1) genes involved in circadian clock 
dysregulation may be prominent players in psychosis, and 
are detectable in peripheral blood and post-mortem brain 
profiles; 2) ubiquitin-proteasome system abnormalities 
have emerged as a common denominator in studies 
investigating psychosis, schizophrenia and bipolar disorder 
– in clinical practice there is overlap and comorbidity 
between affective disorders, schizophrenia and substance-
induced disorders; 3) a gene involved in ubiquitin-mediated 
proteolysis downregulation had a significant association 
with methamphetamine-associated psychosis; and 4) t 
volume changes both in the anterior corpus callosum and 
in the nucleus accumbens, and lower bilateral hippocampal 
volumes were found in subjects with methamphetamine-
associated psychosis. The findings are evidence that 
similar molecular and neurocognitive mechanisms may 
be involved in the pathophysiology of schizophrenia and 
psychosis, and the methamphetamine-associated psychosis 
paradigm should be used as an exemplar.

Neuroimaging studies, mainly using Functional 
Magnetic Resonance Imaging (fMRI), identified functional 
and morphological cortical and subcortical changes 
associated with cognitive dysfunction in methamphetamine 
users with or without psychosis. In addition, studies 
have provided evidence that both acute and chronic 
methamphetamine use are associated with neurotoxicity 
and cognitive impairment44. Researchers have highlighted 
important issues regarding cortical and subcortical regions 
possibly affected by methamphetamine use and psychosis, 
suggesting that patients with amphetamine dependence 
with or without psychosis have impaired affect regulation, 
with cortical differences such as lower cortical thickness 
and smaller hippocampal volume among individuals with 
both variables, which is consistent with neuroimaging 
findings in other psychotic disorders45. A study by Uhlmann 
et al.46 found that, as in schizophrenia, methamphetamine-
induced disorder is also associated with impaired white 
matter integrity, and that a frontal white matter pathology is 
partially responsible for the impulsive behavior associated 
with the use of alcohol, drugs and the consequent psychosis.

Studies report that chronic methamphetamine use 
and substance-induced psychosis are associated with 
dysfunction in several neural networks and that there is 
still significant evidence of these deficits in individuals 

with psychosis even when possible acute effects of 
methamphetamine are excluded47. After evaluation of 
several fMRI of brain structures and functional connectivity 
maps in patients with methamphetamine dependence, 
methamphetamine-associated psychosis and schizophrenia, 
a study found clear evidence that structural and functional 
abnormalities are associated with the development of 
methamphetamine-associated psychosis when this group 
is compared to the others48.

Clinical conditions involving amphetamine/
methamphetamine-induced psychosis disorder (MIPD) 
are often difficult to differentiate from primary psychotic 
disorders, especially schizophrenia11. The MIPD itself 
contains noticeable differences and similarities in its clinical 
courses, beginning with the differences in epidemiology 
and prognosis of the diagnostic categories, as individuals 
with transient MIPD have psychotic symptoms only when 
using methamphetamine for a period of one month, while 
individuals with persistent MIPD present psychosis during 
use and also in abstinence, for at least a month in each 
situation49. An example of these statistical differences is 
the fact that persecutory delusions have been recorded as 
the most common symptom of transient MIPD20,31, while 
other findings suggest that transient MIPD is associated 
with persecutory delusions and tactile hallucinations. On 
the other hand, persistent MIPD is related to several other 
hallucinations and delusions, such as reference delusions 
and complex auditory, visual, olfactory, and tactile 
hallucinations. There were no significant differences in 
the clinical profiles of primary psychosis and persistent 
MIPD patients49. According to McKetin et al.49, failure 
to differentiate the conditions is possibly because studies 
often focus on symptoms common to both disorders 
(e.g., persecutory delusions) or general categories (e.g., 
presence or severity of hallucinations or delusions), instead 
of specific types of delusions/hallucinations. It must be 
considered, however, that different psychotic experiences 
with different phenotypes may have different etiologies and 
clinical correlations29.

Considering the division explained above, 
persistent MIPD has already been significantly associated 
with more severe dependence, a diagnosis of major 
depression (comorbidity) and a family history of primary 
psychosis. This suggests there can be a pre-existing 
vulnerability to psychosis in these individuals, raising 
the question of whether persistent MIPD may reflect the 
precipitation of schizophrenia, acting as a risk factor or 
unmasking schizophrenia (acting as a trigger) in vulnerable 
individuals30.

A study carried out to verify if the concentration of 
methamphetamine in hair samples would be significantly 
associated with the intensity of the psychosis experiences 
found eight risk factors associated with MIPD: (1) being 
male; (2) diagnosis of antisocial personality disorder; (3) 
intravenous use in the past month; (4) methamphetamine 
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use for ≥ 16 days in the past month; (5) methamphetamine 
dependence; (6) history of hospitalization for mental 
illnesses; (7) history of hospitalization for substance abuse; 
and (8) younger age at first use7. After comparing 120 
methamphetamine users without psychotic symptoms and 
113 patients who tested positive for methamphetamine, 
the study found no significant relationship between 
methamphetamine concentration and symptom intensity. In 
a similar process, another study compared symptoms of a 
group of acutely admitted patients who tested positive for 
methamphetamine and were diagnosed with MIPD and a 
group of acutely admitted patients who tested negative for 
methamphetamine and were diagnosed with schizophrenia. 
The results showed no differences in positive psychotic 
symptoms between the two groups, and the levels of urine 
and blood methamphetamine concentrations were not 
associated with the severity of reported symptoms50. A study 
by Ma et al.51 assessed 528 Chinese individuals with chronic 
methamphetamine use and, after five interviews (four of 
them being follow-up visits) over two years, discovered that 
longer periods of methamphetamine use predicted a higher 
risk of experiencing psychotic symptoms, classifying long 
periods of chronic use as a risk factor for MIPD.

Researchers have pointed out31,52 that other 
psychiatric symptoms/disorders are commonly concomitant 
with psychosis in methamphetamine users, and this 
should change the approach to patients. In a sample of 
40 individuals with MIPD, the prevalences of major 
depressive disorder, antisocial personality disorder, ADHD 
and bipolar I disorder were respectively 60%, 38%, 18% 
and 13%31. A study conducted in a women’s prison in 
Japan analyzed 80 individuals in amphetamine abstinence 
and found that a significant factor, that affected even the 
intensity of psychotic conditions, was the presence of 
previous psychiatric comorbidity in 24% of individuals. 
It was also found that 20 of them (25%) had persistent 
psychotic symptoms, even without using the drug for more 
than a month52.

The DSM-V only considers delusions and 
hallucinations (positive psychotic symptoms) as criteria for 
the diagnosis of substance/medication-induced psychotic 
disorder (SIPD)10. The absence of negative symptoms 
for these disorders and their inclusion exclusively on the 
schizophrenia spectrum may be a good starting point for 
differentiating them. However, the literature has mixed 
results regarding the presence or absence of negative 
symptoms in MIPD. An analysis of 94 articles53 with a 
total number of 7,387 patients found that less than 20% 
of the studies analyzed presented a profile of negative 
symptoms in MIPD, and the studies that reported such 
characteristics found prevalences ranging from 20% to 26% 
within the groups of patients. Voce et al.23 evaluated 154 
individuals to identify the presence of negative symptoms, 
and confirmed a negative symptom syndrome which, 
unlike positive or affective symptoms, was not correlated 

with current methamphetamine use or related to familial 
risk for psychosis. This suggests that negative symptoms 
are unlikely due to the acute effect of the drug, but can be 
explained by one of the following hypotheses: (1) negative 
symptoms are consequences of neurotoxic impairment 
from long-term use; (2) prolonged or  heavy use prompts 
changes in the brain structure that can precipitate negative 
symptoms; 3) self-medication with sedatives to relieve 
symptoms generates a vicious cycle; or 4) the presence of 
negative symptoms are artifacts of polysubstance use – and 
this study found a significant association between negative 
symptoms and frequent use of heroin and benzodiazepine 
(CNS depressant) in the past month.

Wang et al.54 found that it is possible to find 
differences between the clinical presentation of primary 
psychotic disorders (schizophrenia) and MIPD, but 
diagnostic classifications and taxonomy are not identical 
in all studies and, over time and depending on management 
and prognosis, psychotic symptoms, like many psychiatric 
symptoms, may change their intensity in specific 
individuals. The differences between the triggering 
mechanisms and clinical courses of these disorders require 
further evaluation, especially in the long term, so that 
causality can be more accurately established.

Antipsychotics have been used for years and have 
been proven to effectively reduce acute symptoms in the 
short-term34. Studies comparing classes and subclasses of 
these drugs have been carried out, analyzing, for example, 
haloperidol, quetiapine, aripiprazole and risperidone, and 
have shown that there are no significant differences in the 
results, except for the treatment of positive symptoms 
(for which risperidone is more favorable) and negative 
symptoms (for which aripiprazole is more favorable)55,56. 
MIPD cases usually resolve in one week of abstinence, with 
a difficult phase with possible additional symptoms2. Acute 
cases of amphetamine intoxication, on the other hand, can 
be fatal and require immediate intervention, with several 
drugs that should be considered to control the condition, 
with benzodiazepines (lorazepam and midazolam) as 
drugs of first choice, and, if required, antipsychotics as 
second option in emergency care57. Beta-blockers, such 
as metoprolol, have already been used successfully to 
control hyperadrenergic vital signs in some cases, and it 
is important to consider their use2.

CONCLUSIONS

Considering the individual harm and the harm to 
global public health caused by the use of amphetamines, 
especially when involving psychiatric conditions (here we 
highlighted “psychosis”), the studies that seek to elucidate 
the neurological, biochemical, physiological, and molecular 
effects of these substances are extremely important and 
attract the attention of the scientific community. Significant 
discoveries have been made in the last 10 years, especially 
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in the areas of neuroimaging and biochemistry, which 
helped identifying what happens in the central nervous 
system of amphetamine users with or without associated 
psychotic symptoms. Furthermore, it is obvious that there 
is a relationship between amphetamine use, psychotic 
disorders induced by these drugs and a possible evolution 
to a condition within the schizophrenia spectrum, which 
was confirmed by all the studies used in this review with 
this relationship in their objective.

However, there are gaps in the knowledge of certain 
aspects of cause and effect, etiology and definition of 
specific clinical presentations and treatments. Future studies 
should aim to establish a more precise identification of 
risk factors for the persistence of psychotic disorders after 

abstinence, as there would be benefits in implementing 
more intense prevention actions earlier to those with this 
unfavorable prognosis. A second interesting focus of 
research would be improving the standardization of clinical 
and diagnostic classifications, with better identification of 
symptom patterns. In addition, greater efforts should be 
made to establish specific treatment choices, not only for 
acute amphetamine intoxication leading to psychosis, but 
also for a more complete management in cases in which 
symptoms persist for longer periods. These tools can allow 
a more effective reception of these individuals and provide 
more knowledge and instruments to improve the quality of 
life of these people, who are in a state of social vulnerability.
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