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ABSTRACT 

 The abundance of pharmacological interventions to treat substance abuse disorder has solidified globally. Despite 
promising effects, use of pharmacological interventions in substance abuse disorder are limited in asian territories. This 
study aimed to identify and explore existing effective pharmacological interventions on abstinence of substance abuse 
disorder. A systematic review was conducted adhering to PRISMA guidelines. Google scholar, Pubmed, Hinari, and 
Cochrane databases were systematically searched and the topic and abstract of the articles were screened for eligibility. 
Articles of empirical studies on pharmacological interventions on abstinence of substance abuse disorder, which were 
published in peer-reviewed journals during 2010 to 2020, written in English, were included and articles on alcohol and 
smoking cessation were excluded from the review. Full papers were then assessed against eligibility criteria. Quality 
appraisal and data extraction of the selected articles were performed by two independent reviewers and discrepancies 
were discussed with another independent reviewer to reach consensus. Three hundred and seven research articles 
were identified through a comprehensive database search. After screening the topics and abstracts of the articles and 
assessing the relevant full texts for eligibility, 26 articles of the empirical studies were included in the systematic review. 
High doses of Buprenorphine, Methadone, Lofexidine, Naltrexone, SB-334867, Prazosin, and Baclofen were identified 
to be significantly effective in abstinence from substance abuse. It was concluded that empirical evidence of effective 
pharmacological interventions exists and its combination with existing non-pharmacological rehabilitation interventions 
are proposed as more effective in the treatment of substance abuse. 
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INTRODUCTION 

 “Substance” is any psychoactive compound with the potential to cause health problems (physical, 

psychological, and social). According to the rules and regulations of the country, some of the substances 

may be legal (e.g., alcohol and tobacco) or illegal (e.g., heroin and cocaine). “Substance misuse” is defined 

as using any of these substances at high doses or in inappropriate situations. Repeated and prolonged 

misuse of any of these substances can cause substance use disorder which is significantly affecting the 

health and may require treatment. Substance use disorder (SUD) is a cluster of physiological, behavioral, 

and cognitive phenomena where the use of a substance(s) takes a higher priority in an individual than the 

other behaviors that once had a greater value [1]. SUD can range from mild, temporary to severe and chronic. 

Globally, it was estimated that around 269 million people misused various substances. Of them, 35.6 million 

people suffering from substance use disorders. Adolescents and young adults are the most accounted group 

and one out of three substance users is a woman. Furthermore, it has also been found that people who are 

socially and economically disadvantaged are more vulnerable to develop drug use disorders [2]. 

SUD has become a global crisis causing major problems in public health and law enforcement [3]. A 

hundred and sixty eight deaths per thousand population with an uncertainty range of 155-176, has been 

reported to WHO Global Health Estimates (GHE), in 2015. This accounts for 0.3% of all deaths reported 

within the WHO regions [3]. In addition, illicit drug dependence has contributed to many health problems, 

creating a substantial economic burden in countries by attributing to high expenses in healthcare. Expenses 

for health care involve prevention, diagnosis, treatment, and rehabilitation. There is an indirect cost where 

the productivity of these people is very low to the society and the workforce of a country [4]. 

According to the National Dangerous Drug Control Board, Sri Lanka, a total number of 89321 drug-

related arrests have been reported in 2019. As per the reports of the Drug Abuse Monitoring System, 3613 

patients have been treated for SUD  in the same year in Sri Lanka [5]. Moreover, as a developing country, 

Sri Lanka has faced serious social consequences due to SUD by its severe impact on public health, tendency 

to encourage crime, causes of diseases, poverty, and destruction of family life [6]. Therefore, many 

treatments and Preventive measures have been taken against SUD at national and global levels. Despite the 

efforts taken to treat SUD, relapse of drug use has become a major challenge. Therefore, different 

approaches for treating SUD are a paramount topic to be discussed to help people remain abstinent [7]. 

Treatment interventions deployed on abstinence of SUD are being conducted with both non-

pharmacological and pharmacological interventions [8–11]. Among the different treatment methods used for 

SUD, pharmacotherapy is one of the treatment approaches proved to be effective and an abundance of 

scientific evidence are available in favor of its effectiveness. However, in Sri Lanka and Asian territories, non-

pharmacological interventions are known to be more prominent. Despite the promising effects, limited use of 

pharmacological therapies is observed, which may be an alarming reason for the high relapse rates reported 

even after rehabilitation or treatment. Therefore, the identification and exploration of the pharmacological 

interventions reported on the abstinence of substance abuse disorder is a salient topic to be reviewed.  
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This review article brings upon the most effective pharmacotherapy for SUD where it also draws 

attention to the emerging drugs that are still in the preclinical phase that might be useful as a treatment 

intervention in the future. 

MATERIAL AND METHODS 

Study Selection 

The systematic review was conducted and reported adhering to the Preferred Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines [12,13]. Four electronic research databases (Cochrane 

Library, Google Scholar, Hinari, and PubMed Central) were systematically searched to identify relevant 

articles. The concepts and keywords of “Substance-related disorder”, “Drug addiction”, Substance use”, 

“Therapy”, “Treatment” “Rehabilitation” (refer to Table 1 for the search equation) were used with Boolean 

algebras to identify the articles. All duplicate articles were removed using Mendeley desktop version 1.19.4. 

The reference lists of the retrieved articles were additionally examined to find more articles related to the 

topic of interest. 

Table 1. Search equations and strategy used for identification of articles. 

PubMed Central 

MeSH descriptor: [Substance – Related Disorders] AND MeSH descriptor: [Rehabilitation] 
AND MeSH descriptor: [Treatment Outcome] OR MeSH descriptor [Residential Treatment] 
OR MeSH descriptor [Substance Abuse Treatment Centers] NOT Homeless NOT Alcoholic 
(words variations have been searched) NOT Smoking (words variations have been 
searched). 

Cochrane Library 

("substance related disorders"[MeSH Terms]) AND "substance related 
disorders/therapy"[MeSH Terms]) AND "substance related disorders/rehabilitation"[MeSH 
Terms])) NOT Alcoholic[MeSH Terms]) NOT smokers[MeSH Terms]) NOT homeless[MeSH 
Terms] AND ("last 10 years"[PDat]). 

Hinari 

("Substance related disorder") AND (rehabilitation) AND (methods) OR ("substance related 
disorder rehabilitation method") OR ("substance related disorder therapy") NOT (smok*) NOT 
(alcohol*) NOT (homeless). 

Google Scholar 

Substance related rehabilitation method "substance related disorders rehabilitation 
treatment" "substance related disorders rehabilitation" -"alcoholic smokers homeless". 

 

The topic and abstract of the articles were screened for suitability by two independent reviewers. 

Disagreements were arbitrated by a third reviewer. Articles of empirical studies on pharmacological 

interventions on abstinence of substance abuse disorder which were published in peer-reviewed journals 

from 2010 to 2020, written in English, were included and articles on alcohol and smoking cessation were 

excluded from the review. Articles were excluded when the abstract and titles were mismatched. The full 

texts of the selected articles were retrieved and each retrieved article was critically appraised for quality using 

the English translation of the Critical Appraisal Skill Programme (CASP) [14] by the same independent 
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reviewers. Articles were appraised based on twelve questions that were used to understand the validity of 

the study, results, value, and relevance of the study outcomes. The question regarding local relevance was 

excluded since the articles were published worldwide.  

The research articles obtaining a score between 9-11 were considered as excellent quality, 7-8 was 

good, 5-6 was fair quality and ≤ 4 was considered as poor quality, after the evaluation of studies utilizing the 

eleven questions related to CASP. Special attention was given to the articles of the preclinical studies and 

was discussed and reported separately. Those preclinical studies may reveal the emerging pharmacological 

treatments for substance use disorder.  

Data Extraction 

Data extraction was done using a data extraction form created by the investigators after a discussion 

with the research team. Outcomes of the retrieved articles were categorized under its study design, target 

drug, tested pharmacological drug, and its effectivity. Data extraction was conducted by two independent 

reviewers and the data were pooled into a table by another reviewer after discussing the discrepancies with 

reviewers to reach a consensus.  

RESULTS AND DISCUSSION 

 Through a thorough, systematic search of the databases of Pubmed Central (114), Cochrane Library 

(118), Hinari (55), and Google scholar (20), 307 research records were identified and after removing the 

duplicate records, 305 research records were selected for screening. Hundred and eighty-two irrelevant 

records were excluded after screening the titles, abstracts, and date of publication, and narrowed it down to 

123 articles. From the articles narrowed down, 73 were excluded as the articles were consisting only of non-

pharmacological interventions utilized for SUD. The remaining articles were retained for assessing against 

the predetermined eligibility criteria for the systematic review. Upon assessment by CASP, 26 articles 

including current pharmacological interventions and emerging pharmacological interventions which scored 

more than 5 during appraisal were selected (figure 1). 

Data of the 26 selected articles were extracted into a data extraction table that comprised the variables 

of author information, characteristics of the treatment group and control group, characteristics of the 

pharmacological intervention, effectiveness or statistical significance reported, and the conclusion of the 

study. Among the selected articles for the review, 20 articles included medications that are currently being 

utilized as a treatment for SUD, and six articles were related to the preclinical trials which are emerging 

pharmacological interventions for SUD.    

The study revealed that the Buprenorphine, Disulfiram, Methadone, Naltrexone, Naloxone, Diazepam, 

Aripiprazole, Morphine, Topiramate, and Modafinil (Table 2) were currently utilized in the treatment regimens 

for the SUD. Half of the research articles included in the review belonged to the United States and other 

countries reported were Iran (8%), Singapore (4%), Sweden (4%), Netherland (4%), Switzerland (4%), and 

the United Kingdom (4%). Seventeen randomized control trials (65%), two comparison studies (7%), and one 
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case study have been included in the review. Six articles of preclinical trials related to the pharmacological 

interventions concluded that LY379268, Antalarmin, SB-334867, Prazosin, and Baclofen were proved to be 

effective against SUD (Table 3). 

 

Figure 1. PRISMA Flow Diagram. 

Current Pharmacological Interventions 

Buprenorphine (BUP) is used to treat opioid abuse disorder and is found to be effective in most of the 

studies [15,16]. Tompkins et al. 2014 conducted a comparison study using BUP (total daily dose was 32 mg) 

and morphine (total daily dose was 120 mg) as a treatment for opioid abuse disorder [16]. Observer-rated, 

subject-rated, psychomotor, cognitive, performance, physiological, and sleep were the five types of opioid 

withdrawal measures evaluated in the study. The study revealed that morphine was accompanied by more 

withdrawal symptoms than BUP. In another study, three single high-dose BUP regimens of 32 mg, 64 mg, 

and 96 mg have been administered to eligible randomized participants. Higher effectiveness (having a rapid, 

effective, and safe means of opioid withdrawal), which has been observed within individuals at higher doses 

(64mg and 96 mg), maybe due to the higher occupancy of mu-opioid receptors [15]. An open randomized 

trial was conducted with BUP and methadone (MET) for a study period of 24 weeks.  
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Table 2. Current pharmacological interventions on substance abuse disorder. 

Author/Year Study design Country Sample 

size 

Pharmacological 

drug/s 

Mechanism of action 

 

Targeted 

substance 

Effectiveness 

(Ahmadi et al., 

2018) 

Double blind 

randomized trial 

Iran 90 Buprenorphine 

(BUP) 

Partial agonist at mu-opioid 

receptors, an antagonist at 

delta- and kappa-opioid 

receptors 

Opioids Maximal treatment 

retention (64 mg, 96 mg 

doses group)  

(Tompkins et 

al., 2014) 

Double blind 

comparison study 

USA 12 BUP /Morphine Bind to opioid receptors 

(mu, Kappa, Delta) [48] 

Heroin Minimal withdrawal 

symptoms after BUP 

cessation 

(Hser et al., 

2014) 

Multi-site, open-

label, randomized 

trial 

USA 1269 BUP/ Methadone 

(MET) 

A long-acting opioid 

analgesic [49] 

Opioids Higher completion and 

retention rates in MET 

high doses compared to 

BUP.  

(Potter et al., 

2013) 

Multi-site, open-

label,  randomized 

trial  

USA 1250 BUP combined with 

Naloxone/ MET 

Mu-opioid antagonists 

(MOA) [50] 

Opioids 

analgesics 

(OA), Heroin 

BUP appear to have no 

superiority over MET on 

OA users versus heroin 

users 

(Moran et al., 

2017) 

Randomized 

double-blind clinical 

trial 

USA 18 Aripiprazole/ MET Partial agonist at dopamine 

D2, serotonin 5-HT1A 

receptors and an 

antagonist at 5-HT2A 

receptors  

Cocaine, 

Opioids 

Aripiprazole is not 

effective and slightly 

increase the craving on 

those who have achieved 

abstinence  

(Lofwall et al., 

2014) 

Double blind, 

randomized, 

placebo-controlled 

mixed-design study. 

USA 7 Aripiprazole Agonist in 

hypodopaminergic states, 

functional antagonist in 

hyperdopaminergic 

states 

Cocaine No attenuation in 

reinforcing of cocaine and 

relieving withdrawal 

effects 

(Oliveto et al., 

2011) 

Double blind, 

randomized, 

placebo-controlled 

clinical trial 

USA 155 Disulfiram/ MMT 

 

 

Dopamine-b-hydroxylase 

Inhibitors [51] 

Cocaine Ccontraindicated for 

cocaine dependence at 

doses <250 mg/day 

(Carroll et al., 

2016) 

Randomized double 

blind clinical trial  

USA 99 Disulfiram Dopamine-b-hydroxylase 

Inhibitors (Forray & 

Sofuoglu, 2014) 

Cocaine No added benefit to the 

CBT in reducing the 

cocaine use. 

Appeared as a safe 

medication within the 

sample 

(Hermes et al., 

2019) 

Randomized, 

double-blind 

placebo controlled, 

12-week relapse 

prevention study. 

USA 57 Lofexidine (LFX) 

combined therapy 

Naltrexone (NTX) 

a2- adrenergic agonists Opioids Significant improvement in 

opioid craving due to the 

use of LFX/NTX 

NTX may have limited the 

ability to detect the 

positive effects of LFX.  
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(Guo et al., 

2018) 

Randomized, 

double blind 

placebo-controlled 

trial  

Singapore 108 LFX/ Diazepam Stimulate the inhibitory 

GABA-signaling pathways 

[52] 

Heroin Withdrawal symptoms and 

opiate craving were lower 

in the Lofexidine group 

relative to the Diazepam 

group 

(Hiltunen, 

Eklund & Borg, 

2011) 

Fifteen years 

follow-up study 

(Cohort Study) 

Sweden 38 Methadone 

Maintenance 

Treatment (MMT) 

A long-acting opioid 

analgesic [49] 

Opiates Proper termination of MMT 

have improved the life 

situation of the subjects 

(Law et al., 

2017) 

Randomized 

double-blind 

controlled trial  

UK 80 BUP/Naloxone 

(NLX) vs MET/LFX 

(Described individually) 

Opiates Craving was greater in 

BUP/NLX group than 

MET/LFX. However 

withdrawal symptoms 

were earlier in the 

MET/LFX group. 

(Rich et al., 

2015) 

Randomized, open-

label trial 

USA 223 Methadone A long-acting opioid 

analgesic [49] 

Opioid Adherence to treatment 

was reported even after 

dismissal from in-house 

treatment among the 

subjects continued MMT 

during incarceration. 

Engagement of risk 

behaviors and the risk of 

death from overdose have 

been reduced 

(Hämmig et al., 

2014) 

International, multi‐

center, two‐phase 

cross over study 

Switzerland 276 MET/ Slow 

releasing Oral 

Morphine 

(Described individually) Opioid SROM was more effective 

in long-term treatment 

maintenance and reducing 

craving 

(Mannelli et al., 

2011) 

Double-blind, 

randomized trial 

USA 174 Very Low Dose NTX 

(VLNTX) 

Competitive binding at the 

opioid receptors in the 

brain [53] 

Opioids Reduction of withdrawal 

symptoms and better 

completion treatment rates 

have been reported. Safe 

and effective for treatment 

retention and for reducing 

withdrawal severity 

(Pirnia et al., 

2018) 

Single-center 

placebo-controlled 

Trial 

Iran 54 Topiramate/ MMT Enhances the GABAergic 

system, antagonizes the 

glutamatergic system 

Cocaine and 

opioids 

Reduced the craving no 

effect on the durability of 

the treatment  

(Umbricht et 

al., 2014) 

Randomized 

double-blind 

controlled clinical 

trial 

USA 171 Topiramate/ MMT  Cocaine No significant increase or 

decrease in cocaine 

craving or abstinence 

(Kampman et 

al., 2015) 

Double-blind 

placebo-controlled 

trial 

USA 94 Modafinil 
Alpha-adrenergic/glutamate 

agonist 

 

Cocaine and 

alcohol 

Significantly blunting the 

cocaine craving and 

improve the abstinent from 

cocaine 
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Table 3. Emerging pharmacological interventions. 

 

The study revealed that the treatment completion and treatment retention were higher in the MET 

group (74%) and positive urine results of opioids were higher in the MET group than the BUP (p<0.01). The 

use of higher doses proved to be associated with better retention in treatment with respect to both 

medications. However, BUP high doses proved to be lowering the Opiate use among continued Opiate users 

[17]. In contrast to that, treatment with opioid analgesics and heroin abuse was targeted in a study done by 

Potter et al. 2013, and as the treatment method, BUP in combination with Naloxone alongside with the 

Methadone Maintenance Treatment (MMT) were compared [18]. The findings of Potter et al. 2013 were 

surprising as BUP was not indicated as a superior treatment method to MET in comparison [18].   

 Lofwall et al., 2014, revealed that no diminishing or positive reinforcement was reported among the 

participants (intravenous cocaine and nicotine) who received aripiprazole as a treatment and no attenuating 

effect on nicotine withdrawal as well [19]. The results were against Aripiprazole as an effective treatment 

method for cocaine abuse and nicotine withdrawal and cessation. A double-blind clinical trial with 

randomization to either Aripiprazole or placebo reported similar cocaine craving rates among the participants 

in both groups and aripiprazole was also reported to be increasing cocaine craving in those who had achieved 

(Dackis et al., 

2012) 

Randomized 

double-blind, 

placebo-controlled 

trial 

USA 210 Modafinil  Cocaine Negative outcomes, 

though further research is 

warranted 

(Nuijten et al., 

2015) 

Open-label, 

randomised 

feasibility trial. 

Netherland 65 Modafinil  Cocaine Further research is 

warranted 

Author/Year Study Design Pharmacological 

agent 

Mechanism of action Outcomes 

(Justinova et al., 

2016) 

Pre-clinical trial LY379268 Group II metabotropic 

glutamate receptor agonist 

[51] 

May have an effect on nicotine seeking behavior, but 

there is no effect on cocaine seeking behavior 

(Mello et al., 2006) Pre-clinical trial Antalarmin   Corticotrophin-releasing 

factor 1 receptor [51] 

Produced sedation, though there were no significant 

reduction in Cocaine reinforcement or self-

administration was reported 

(Erami et al., 2012) Pre-clinical trial SB-334867 Orexin-1 receptor 

antagonist [51] 

 

Protect against physical withdrawal and bars the 

development of morphine tolerance 

(Ranjbar-Slamloo et 

al., 2012) 

Pre-clinical trial SB-334867 Orexin-1 receptor 

antagonist [51] 

 

Development of tolerance to morphine is attenuated 

however no effect on already developed tolerance 

(Greenwell et al., 

2009) 

Pre-clinical trial Prazosin α1-Adrenergic receptor 

agonist [51] 

Decreased the heroin self-administration in rats with 

long access (12h) rats and reversed the impaired 

food intake and duration of meals 

(Spano et al., 2007) Pre-clinical trial Baclofen GABAB receptor agonist 

[51] 

Block reinforcement of heroin seeking behavior dose 

dependently; (0.625 and 1.25 mg/kg) 
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abstinence previously [20]. Current literature is not supportive enough for the effectiveness of Aripiprazole as 

a pharmacological intervention for cocaine abuse and nicotine abuse.  

 Oliveto et al., 2011  conducted a double-blind, randomized, placebo-controlled clinical trial to assess 

the dose-related efficacy of Disulfiram for treating individuals with cocaine dependence using three different 

Disulfiram (62.5 mg, 125 mg, 250 mg) groups with a placebo group [21]. Thrice-weekly urine samples and 

self-reported opioid use were assessed as the primary outcomes. Cocaine-positive urine samples increased 

over time in Disulfiram groups which were treated with 62.5mg and 125mg and decreased over time in the 

250mg Disulfiram and placebo groups. Self-reported cocaine use increased in the 125mg Disulfiram group 

than the other three treatment groups. Another study was conducted by Carroll et al., 2016, to compare the 

effectiveness of Disulfiram (250 mg/d) therapy with placebo in combination with cognitive behavior therapy 

(CBT) [22]. The study revealed that the Disulfiram has no added benefit to the CBT in reducing cocaine use.  

Lofexidine (LFX), is a non-opiate, nonaddictive, alpha 2-adrenergic agonist. A randomized, double-

blind placebo-controlled trial was conducted to assess the effectiveness of lofexidine on opioid use outcomes 

and treatment compliance in combination with naltrexone. The study revealed significant improvement in 

opioid craving, delayed return to opioid use, and improved treatment compliance and treatment completion 

rates among individuals who received naltrexone and lofexidine combination therapy [9]. Guo et al., 2018, 

conducted a double-blind, Placebo-controlled trial to examine the safety and efficacy of Lofexidine in assisting 

opioid detoxification against diazepam [23]. According to the study, withdrawal symptoms and opiate craving 

were lower in the lofexidine group relative to the diazepam group. Evidence is suggesting the use of lofexidine 

in combination with other treatments enhanced opioid relapse prevention.  

Methadone (MET) is a commonly used treatment against substance use disorder [17,18,25,27,28]. 

Hiltunen, Eklund, and Borg, 2011, conducted a 15-year followed-up study among patients who underwent 

methadone maintenance treatment (MMT) [27]. The study confirmed that the patients’ life situation and 

subjective well-being seem to be higher after successful termination of MMT. Confirming that, a randomized, 

controlled trial conducted among incarcerated participants showed the benefits of the continuation of MMT, 

which could reduce the engagement of risk behaviors and the risk of death from overdose [26]. BUP with 

Naloxone (NLX) and MET with LFX were administered separately to two groups of opiate-dependent 

individuals. Withdrawal symptoms were earlier in the MET/ LFX group, although the craving for opiates was 

greater in the BUP/ NLX group [24]. This further confirmed the effectiveness of MET as a combination therapy. 

In contrast to that, Hämmig et al., 2014, conducted a multi-center, two-phase study to investigate the efficacy 

and safety of slow-release oral morphine to methadone [25]. Findings of this study showcased that slow-

releasing oral morphine was rated as high in treatment satisfaction, fewer cravings for heroin, and lower 

mental stress than the MET.  

Alcohol use is a major drawback that affects opioid dependence treatment. Naltrexone in very low 

doses (VLNTX) was used to treat problem drinking opioid detoxification, which is safe and is associated with 

reduced withdrawal symptoms and higher treatment completion rates [28].  
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Pirnia et al., 2018, conducted a randomized control trial to evaluate the effectiveness of topiramate 

for treating opiate and cocaine abuse [29]. The cocaine-dependent individuals with MET were randomized to 

the topiramate group or placebo group. Topiramate was not more effective than placebo in reducing cocaine 

use, and the study suggested that the efficacy of topiramate is limited as a treatment for cocaine abuse. A 

similar study (double-blind controlled clinical trial) has been conducted among patients with cocaine 

dependence on MMT, which has proven that topiramate is ineffective on cocaine craving or abstinence [30].   

Kampman et al., 2015, revealed that Modafinil was significantly blunting cocaine craving and improve 

the abstinent from cocaine based on the results of a double-blind, placebo-controlled clinical trial [31]. In 

contrast to that, Nuijten et al., 2015, conducted a randomized feasibility trial and revealed the Modafinil did 

not improve cocaine abstinence, cocaine craving, health, social functioning, and patient satisfaction, and 

treatment adherence to modafinil was low as well [32]. Confirming the findings, Dackis et al., 2005, found 

that there were no significant differences in cocaine abstinence, craving, cocaine withdrawal, retention, and 

tolerability between Modafinil and placebo patients based on a randomized, double-blind, placebo-controlled 

study. Evidence suggests that Modafinil may not demonstrate favorable clinical outcomes as a treatment for 

cocaine dependence [33]. 

Emerging Pharmacological Treatments 

Numerous preclinical trials have been conducted to explore the possibilities of alternative 

pharmacological interventions which can be utilized to treat SUD. LY379268, Antalarmin, SB-

334867, Prazosin, and Baclofen were found to be the new emerging treatment methods that were identified 

in the current systematic review.  

LY379268 is an agonist that acts on group II metabotropic glutamate receptors 2 and 3 (mGluR2/ 

mGluR3) which act as a mediator of drug-reinforced behaviors and are involved in the mechanisms 

underlying the relapse of SUD [34]. Justinova et al., 2016, conducted a pre-clinical study to assess the effects 

of LY379268 on nicotine and cocaine-seeking behavior in abstinent squirrel monkeys [34]. Study showcased 

that LY379268 may influence nicotine-seeking behavior, but there is no effect on cocaine-seeking behavior.  

Corticotropin-releasing factor (CRF1) agonist, Antalarmin had reported attenuating effects on alcohol/ 

ethanol self-administration in pre-clinical study literature [35,36]. Mello et al., 2006, evaluated the effect of 

antalarmin on cocaine self-administration and cocaine discrimination in rhesus monkeys [37]. Study revealed 

that Antalarmin did not significantly decrease the self-administration of cocaine and the reinforcing or the 

discriminative stimulus effects of cocaine. Also, Antalarmin in combined administration with BUP and NLX 

was found to be reversing the place aversion produced by precipitated opioid withdrawal in morphine-

dependent rats [38].   

Erami et al., 2012, evaluated the effects of pretreatment with SB-334867 (Orexin receptor type-1 

(OX1R) antagonist) on the development of morphine tolerance and physical signs of dependence in rats [39]. 

Study demonstrated that pre-treatment of SB-334867 delayed the development of morphine tolerance and 
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significantly decreased the somatic signs of withdrawal including diarrhea, teeth chattering, jumping, and 

defecation. Confirming that Ranjbar-Slamloo et al., 2012, revealed microinjection of SB-334867 prior to 

morphine injection inhibited the development of tolerance in rats [40]. 

Prazosin is a promising treatment used in alcohol dependence [41–43]. Greenwell et al., 2009, 

revealed that Prazosin was effective in decreasing heroin self-administration in rats [44]. Baclofen is a ℽ-

aminobutyric acid GABAB receptor agonist which showed promising results against alcohol abuse disorder 

[45,46]. A study was conducted to examine the effect of baclofen on the reinstatement of extinguished heroin-

seeking behavior in abstinent rats. Results revealed that Baclofen reduced the tendency to resume heroin-

seeking behavior in rats [47]. 

Limitations 

 Due to the limited availability of the literature, 03 articles related to emerging pharmacological 

interventions for SUD were included, which were not within the range of 2010 – 2020 as mentioned in the 

inclusion criteria. The current review only included articles written in English language, hence a significant 

number of articles written in other languages might not have been grasped. Limited access to the databases 

were also a limitation.   

CONCLUSIONS 

Various pharmacological interventions are existing to treat substance abuse disorder and have 

solidified globally. Present Systematic review revealed that Buprenorphine, Disulfiram, Methadone, 

Naltrexone, Naloxone, Diazepam, Aripiprazole, Morphine, Topiramate, and Modafinil are the currently 

utilizing pharmacological interventions to treat the substance use disorder. Buprenorphine, Methadone, 

Lofexidine, and Naltrexone were found to be significantly effective in abstinence from substance abuse, 

mainly for opiate-seeking behavior. With the aim of filling the vacuum of alternative pharmacological 

interventions against the substance use disorder, numerous pre-clinical trials have been conducted using 

LY379268, SB-334867, Antalarmin, Prazosin, and Baclofen. SB-334867, Prazosin, and Baclofen were the 

effective emerging pharmacological interventions for SUD. However, human trials based on pre-clinical trials 

are still controversial due to the lack of literature. Empirical evidence of effective pharmacological 

interventions exists and the combination of treatment with existing non-pharmacological rehabilitation 

interventions is considered more effective in the treatment of substance abuse. 
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