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Abstract  Polysubstance abuse involving synthetic cathinones and traditional opioids is an increasing concern in addiction 

medicine. This type of dependence is characterized by rapid tolerance development, severe somatic and psychiatric 

complications, and a high relapse rate. The article examines epidemiological aspects, neurobiological mechanisms of 

addiction formation, clinical manifestations, and modern treatment approaches. Due to the complex nature of this addiction, a 

multidisciplinary approach is required, including pharmacotherapy, psychotherapy, and social rehabilitation. Further 

research is needed to optimize therapeutic strategies and prevent relapses.  
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1. Introduction 

Polysubstance abuse is diagnosed when dependence on 

two or more narcotic substances is detected, used simultaneously 

or in a certain sequence. Polysubstance abuse is a qualitatively 

new condition, different from the corresponding monodrug 

addictions. According to research, this condition has features 

of formation, course, clinical manifestations, withdrawal 

syndrome, medical and social consequences. 

Three types of consumption of two or more drugs have 

been identified: 

  combined use – simultaneous administration of two   

or more drugs or use of the next drug in a state of 

intoxication with the previous one; 

  intermittent use – use of the next drug immediately after 

the effect of the previous one has ended; 

  periodic use – alternating periods of use of different 

drugs or their combinations [1,35,36]. 

Polysubstance abuse and complicated monodrug abuse may 

occur at the stage of drug selection, at one of the subsequent 

stages, or be the outcome of the disease. The reasons for 

switching to additional intake of another psychoactive 

substance may be: 

 

* Corresponding author: 

ravshanovjakhongir9@gmail.com (Jakhongir Azimjon Ugli Ravshanov) 

Received: Feb. 19, 2025; Accepted: Mar. 9, 2025; Published: Mar. 11, 2025 

Published online at http://journal.sapub.org/ajmms 

  disappearance of the desired euphoria from the original 

substance due to increasing tolerance; 

  persistent insomnia requiring the use of sedatives and 

hypnotics; 

  difficult availability of the original psychoactive 

substance; 

  the need to eliminate withdrawal disorders caused by 

the withdrawal of the original psychoactive substance 

[2,3,4].  

When abusing stimulants and opioids, a person takes the 

psychoactive substance repeatedly to experience the same 

euphoria. During this time, the person is disconnected from 

family, work, and social life. This continuous drug use continues 

until the person is physically and mentally exhausted [5,6,8]. 

2. Objectives 

This study aims to analyze the epidemiological aspects, 

neurobiological mechanisms of addiction formation, clinical 

manifestations, and modern treatment approaches for 

polysubstance abuse involving synthetic cathinones and 

opioids.  

3. Methods 

The study is based on a review of relevant literature from 

scientific journals, clinical studies, and reports from international 

organizations. Epidemiological data were obtained from 
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UNODC reports, while neurobiological and clinical aspects 

were analyzed through a review of previously published 

experimental and clinical studies. The methodology includes: 

  Review of historical trends and current epidemiology of 

opioid and stimulant addiction. 

  Analysis of neurobiological mechanisms of addiction 

formation. 

  Examination of clinical manifestations and treatment 

approaches. 

4. Results 

Brief Historical Overview of Opioid and Stimulant Addiction 

Opioid addiction has a long history, dating back to the use 

of opium in ancient civilizations. Over time, heroin was 

synthesized, gaining popularity in the 20th century and 

triggering waves of addiction epidemics [9]. 

Simultaneously, stimulants (amphetamines) emerged in 

medicine, initially prescribed for the treatment of asthma, 

narcolepsy, and even depressive conditions. However, 

recreational use of these substances became widespread over 

time. Later, synthetic analogs such as methamphetamine and 

cathinones appeared, rapidly spreading on the illicit drug 

market [10]. 

Modern Epidemiology of Polydrug Use 

According to UNODC, the proportion of individuals using 

multiple psychoactive substances (PAS) is increasing  

across most drug markets. The combination of opioids and 

psychostimulants is particularly common, as it enhances 

euphoria, "compensates" for the undesirable effects of one 

substance with another, and induces cross-tolerance [11,39]. 

Young people are at the highest risk of polydrug use due to 

the easy availability of substances online and the influence of 

social networks [12]. 

Socioeconomic Consequences 

The combined abuse of opioids and stimulants places a 

significant burden on healthcare systems, law enforcement 

agencies, and social services [13]. The rising number of 

overdoses and severe complications necessitates the expansion 

of toxicology departments and intensive care unit (ICU) beds. 

Moreover, individuals struggling with polydrug  

addiction often lose social connections, face unemployment, 

and experience family breakdowns, further deepening 

marginalization and stigmatization. Consequently, polydrug 

addiction is not only a medical issue but also a pressing 

social problem. 

Neurobiological Mechanisms of Addiction 

General Mechanisms of Addiction Formation 

Substance use disorder is associated with the activation of 

the mesolimbic reward system, which includes the ventral 

tegmental area (VTA), nucleus accumbens, and medial 

prefrontal cortex. An increased release of dopamine in these 

regions reinforces pleasure perception and induces pathological 

neuroplasticity, contributing to addiction development [9]. 

In polydrug addiction, tolerance formation occurs more 

rapidly due to the divergent effects of different substances, 

which simultaneously engage various neurochemical 

pathways [14]. 

Role of the Dynorphin/Kappa-Opioid System 

The dynorphin/kappa-opioid receptor (KOR) system  

plays a key role in modulating addiction. Dynorphin, an 

endogenous opioid peptide, binds to kappa-opioid receptors, 

activating a negative feedback system that suppresses 

excessive dopaminergic activity. This mechanism helps 

stabilize neurotransmission, but under chronic exposure to 

psychoactive substances (PAS), it leads to dysphoria, anxiety, 

and depression. 

Clinical studies indicate that the administration of KOR 

antagonists can reduce the severity of these symptoms and 

lower the risk of relapse [14]. 

Effects of Combined Substance Use 

The simultaneous use of opioids and psychostimulants 

results in complex interactions, leading to an enhanced euphoric 

effect and a higher risk of addiction. Opioids activate 

mu-opioid receptors, inhibiting the release of excitatory 

neurotransmitters such as glutamate, which produces a 

sedative effect. In contrast, psychostimulants increase the 

release of dopamine and norepinephrine, inducing alertness 

and energy. 

This combination causes pathological hyperactivation of 

the mesolimbic system, which accelerates addiction development 

and exacerbates cognitive impairments [14]. 

Characteristics of Opioid Addiction 

Opioids activate mu-opioid receptors, leading to a 

decrease in the release of excitatory neurotransmitters, such 

as glutamate, and an increase in gamma-aminobutyric acid 

(GABA) levels. This results in analgesia, sedation, and 

euphoria. 

Prolonged opioid use causes mu-receptor desensitization, 

leading to the development of tolerance. Additionally, it 

suppresses adenylate cyclase pathway activity, which explains 

the severe withdrawal symptoms, including pain, tachycardia, 

and chills [15]. 

Characteristics of Psychostimulant Addiction 

Psychostimulants enhance catecholamine (dopamine and, 

to a lesser extent, norepinephrine) neurotransmission by 

directly increasing synaptic concentrations of neurotransmitters, 

and are generally divided into two categories: reuptake 

inhibitors and catecholamine release stimulants. 

Reuptake inhibitors block the transport proteins 

responsible for transporting the released neurotransmitter 

back to the presynaptic neuron for elimination and recycling, 

thereby increasing the synaptic concentration of that 

neurotransmitter. [16,17,19,20,21,22,23,24] Mephedrone 

has additionally been shown to mediate monoamine release 

via organic cation transporter 3 (OCT3), indicating that 

cathinones target both high-affinity and low-affinity/high- 
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capacity transporters [21]. Similar to amphetamines, cathinone 

designer drugs also interact with several adrenergic and 

serotonergic receptors [19,20,21,24]. Compared with 

amphetamines, however, cathinone designer drugs have 

been shown to interact less potently with TAAR1 and 

VMAT2 [16,25] These less potent interactions at TAAR1 

may result in a higher risk of cathinone depen dence compared 

with amphetamines. This leads to increased energy, heightened 

motivation, and euphoria. However, prolonged use depletes 

neurotransmitter reserves, resulting in the development of 

depressive states and cognitive impairments. Chronic use 

also leads to dopamine receptor depletion, which further 

exacerbates depression and cognitive dysfunction [26]. 

Additionally, the anxiogenic potential of stimulants, along 

with paranoid and psychotic episodes, makes treatment more 

challenging. 

Neurobiology of Combined Substance Use 

The simultaneous use of opioids and psychostimulants 

produces both synergistic and opposing effects. Opioids 

reduce anxiety and arousal, which can dampen the acute 

stimulation caused by psychostimulants. However, their 

combined use significantly enhances dopamine release in the 

reward system, leading to intense euphoria and rapid 

addiction development [14]. 

At the neuronal level, polydrug use amplifies synaptic 

plasticity alterations. Studies show that in the hippocampus 

and prefrontal cortex, there is an increase in abnormal 

dendritic spines, which is linked to impaired long-term memory 

formation and reduced impulse control. These changes 

contribute to aggression, cognitive decline, and behavioral 

disorders in affected individuals [26]. Clinical Features of 

Combined Addiction. 

The dangers of polydrug use compared to monodrug use are: 

Patients are more likely to inject drugs, which increases 

the risk of viral hepatitis and other infectious diseases. 

[1,27,28,30]. 

Poverty due to the social consequences. 

Co-use of opioids and stimulants poses significant 

challenges to health systems, law enforcement, and social 

structures [1,31]. 

The lack of specialized medications to relieve stimulant 

cravings complicates therapy [1,32]. 

Types of Clinical Progression 

Opioid-stimulant addiction, though relatively "rare" in 

early epidemiological studies, has recently been recognized 

as one of the most aggressive forms of substance use disorder. 

It is characterized by rapid tolerance development, severe 

withdrawal symptoms, and pronounced mental dysfunction. 

In the early stages of addiction, patients often engage in 

combined use of opioids (heroin, methadone, tramadol) and 

psychostimulants (cocaine, amphetamine, methamphetamine, 

synthetic cathinones) to enhance euphoria or counterbalance 

the side effects of one substance with another [39] A false 

compensation phenomenon is frequently observed in the 

initial phase of combined dependence: 

  The sedative-analgesic effects of opioids may temporarily 

mitigate the negative symptoms induced by excessive 

stimulation. 

  Conversely, psychostimulants help patients overcome 

drowsiness and lethargy, which are typical post-injection 

or post-intake effects of opioids. Patients report that 

their usual drug doses become insufficient, prompting 

them to significantly increase the amount of both opioids 

and stimulants within just a few weeks or months. 

Stimulants are often used as a “corrector” for opioid 

side effects, and vice versa [9]. 

This pattern results in the rapid formation of both physical 

and psychological dependence. Many patients subjectively 

feel more confident when regularly combining opioids and 

stimulants, believing that this prevents extreme sedation or 

excessive agitation. 

However, clinical experience suggests that even in the 

early stages, this self-regulation strategy can lead to: 

  Sleep disturbances, 

  Hidden cardiovascular complications (arrhythmias, 

blood pressure fluctuations), 

  Psychiatric decompensation (depressive episodes, 

irritability, aggression). 

Tolerance accumulation progresses faster than in 

monosubstance addiction, leading patients to reach the late, 

more severe stage of polydrug addiction much sooner [39]. 

Late-Stage Characteristics 

The late stage of combined opioid-stimulant addiction is 

marked by: 

  Progressive physical and psychological deterioration, 

  More severe withdrawal syndromes, 

  Intensified pathological cravings. 

The opioid component of the addiction produces classical 

withdrawal symptoms, such as: 

  Severe muscle pain and body aches, 

  Dilated pupils, 

  Excessive sweating, 

  Autonomic instability. 

Meanwhile, stimulant withdrawal is characterized by: 

  Depressive episodes, 

  Severe apathy, 

  Psychomotor retardation, 

  Significant reduction in energy levels [9], 

  The simultaneous presence of both withdrawal syndromes 

creates a polymorphic clinical picture, with symptoms 

varying between: 

  Somatovegetative manifestations (nausea, vomiting, 

tachycardia, tremors), 

  Psychopathological symptoms (severe depression, anxiety 

disorders, sometimes delirious or paranoid psychotic 

episodes) Increased Suicide Risk in Late-Stage Polydrug 

Addiction. 

During the late stages of polydrug addiction, the risk of 

suicidal behavior significantly increases, driven by: 
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  Severe physical deterioration, 

  Unbearable withdrawal symptoms, 

  An acute psychoemotional crisis—patients become 

unable to "relieve" their internal suffering with either 

substance, as tolerance levels are extremely high, and 

adverse effects outweigh any euphoric potential [9,34], 

  Social maladaptation, including loss of meaningful 

relationships, family breakdown, and inability to work, 

further exacerbates the clinical picture. This creates a 

vicious cycle in which the patient is compelled to continue 

substance use due to both somatic and psychological 

pressures. 

Thus, the clinical progression of opioid-stimulant addiction 

can be divided into two key stages: 

1. Early Stage 

  Rapid tolerance escalation, 

  Compensatory use (patients use one substance  

to counteract the side effects of another), 

  Formation of persistent dual dependence. 

2. Late Stage 

  Severe physical and psychological distress, 

  Overlapping withdrawal syndromes, 

  Increased risk of severe complications and fatal 

outcomes, 

  This clinical specificity highlights the need for 

specialized diagnostic approaches, including: 

  Recognition of multi-substance use, 

  Comprehensive mental health assessment. 

Additionally, treatment strategies must be multidisciplinary, 

integrating: 

  Pharmacotherapy, 

  Psychotherapy, 

  Social rehabilitation measures. 

Opioid-stimulant addiction develops at both early and late 

stages of substance abuse. It is distinguished by rapid 

tolerance buildup and a severe withdrawal syndrome [9]. 

In the early stage, patients may attempt to "compensate" 

for the effects of one substance with another. 

  In the late stage, full-fledged polydrug addiction 

develops, increasing the risk of acute cardiovascular 

complications and psychiatric disorders. 

Cognitive and psychotic impairment 

Co-dependency causes more severe impairments in 

attention, memory, executive functions and a higher risk   

of psychotic states [11,13] Dopaminergic overdrive from 

stimulants and the sedative effect of opioids mutually 

reinforce the disorganization of neural networks [33]. 

Promising research directions 

Further study of the pathogenesis of combined addiction, 

including cross-processes of neuroadaptation, the role of 

genetic factors and the influence of stress-axis HPA [11] 

seems promising. Of particular interest is the development 

and implementation of special therapeutic regimens that 

include pharmacological correction of two types of 

withdrawal syndrome at once, as well as testing adapted 

psychotherapeutic modules. International institutes (NIDA, 

EMCDDA) emphasize the need for multicenter studies to 

develop unified recommendations [12]. 

5. Discussion and Conclusions 

Polydrug addiction, which begins with the abuse of 

stimulants, develops in a shorter time than with the initial use 

of opiates. More severe psychopathic changes, memory and 

intellect disorders develop. 

In general, the combined abuse of opiates and 

psychostimulants worsens the course of drug addiction, the 

number of severe somatoneurological complications increases, 

and personality changes occur quickly. 

The literature review suggests a need for further research 

to fill gaps in understanding the pathophysiology and clinical 

specificity of opioid-stimulant co-use and to facilitate the 

development of effective treatment, rehabilitation and relapse 

prevention regimens. 
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