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EMCDDA, annual report 2017 

    Main issues:  

 

• Rising overdose deaths 

• Continued availability of new psychoactive 
substances, and 

• The growing health threat of highly potent 
synthetic opioids   
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Treatment: Current status 

• There has been a enormous research in finding new 
medications preventing drug dependence.   

• In addition to traditional psychotherapy, several 
pharmaceutical agents are available to assist in the 
maintenance of opiate abstinence.  

• Substitution therapy with long-acting opioid drugs is 
effective at reducing craving for heroin and illicit opioid 
use.  

• However, substitution therapy is restricted by the risk 
for continued dependence and relapse, in addition to 
potential adverse effects caused by chronic opioid use.  
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The future? 

• Exploring novel options becomes an 
important need for the day.  

• Therapeutic vaccines are being explored 
during the last decade, for selected drugs of 
abuse and even alcohol. 

• Scientists see great promise in the idea of 
producing anti-drug vaccines and of 
combining vaccines with other interventions 
in addiction treatment. 
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Every drug of abuse has to act on the brain, 
for this has to cross the blood-brain barrier 
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If somehow a drug is prevented from 
entering the blood-brain barrier, it 
would prevent it from showing its 

psychological effect. 
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The immunoconjugate should elicit serum IgG 
antibodies with the ability to sequester the target drug 

to prevent its entry to the brain   
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How it works 
Image credit: Bremer et al, doi: 10.1021/jacs.7b03334. 
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Vaccines should be  

• Capable enough to produce high titer of 
antibodies  

• Long lasting  

• Safe  

• Cost- effective  

 

9 



Vaccines already tested in animals 

• Nicotine (4 vaccines under clinical trials) 

• Phencyclidine (for overdose cases) 

• Cocaine 
• Heroin 
• Oxycodone 
• Hydrocodone  
• Alcohol (*through genetic mutation) 

• Methamphetamine  
• Fenethylline (2017) 
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Limitations  

• During the first clinical trials, only 40% of 
patients treated with cocaine vaccine 
produced enough antibodies: better adjuvant 
is needed. 

• Multiple metabolites: the case of heroin 

• The case of Fenethylline –Captagon. The 
source of psychoactive effects has been a 
debated subject. 

11 



Therapeutic vs. prophylactic vaccines 

• No vaccine is 100% effective 

• Vaccines for infectious diseases are 
administered to prevent infections or to block 
toxin activity after exposure 

• Therapeutic vaccines are tested in drug users, 
when the concentration of the drug in blood 
and brain greatly exceeds the number of drug-
specific binding sites on Antibodies (Ab)   
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FACTS and FUTURE of drug vaccines 

• Efficacy depends in individual response 

• More realistic to test clinical efficacy in 
preventing early escalation of drug use after 
an initial exposure or relapse after a period of 
abstinence 

• Identification of patients most likely to benefit 
from vaccination using adequate biomarkers 
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Further research: 
protection against multiple drugs 

• It is possible to co-administer different 
vaccines in multivalent immunization 
strategies 

• Preclinical tests show that there is no 
overlapping: nicotine and opiate vaccines 
activate distinct B cells populations 

• The case of Captagon research: Dissection 
through vaccination, DISSECTIV 
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Nature, Aug.2017 

Vaccine-driven pharmacodynamic dissection 
and mitigation of fenethylline psychoactivity 

• Cody Wenthur, Bin Zhou and Kim Janda 

The prominent stimulant features can be 
attributed to amphetamine, with synergistic 
support from theophylline, and no direct 
contributions from the parent drug molecule 
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Conclusions  

• Therapeutic vaccines are a new approach to 
deal with the problem of drug addiction 

• The obstacles that are being faced are inability 
to produce high titer of antibodies in all 
patients and maintenance of the antibodies 
for a sustained period. 

• If  one of such conjugate is successful,  it will 
open the door for development of other 
vaccines 
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