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From substance use, misuse to 

dependence. 
You, your friends & colleagues & 

your patients.  
  
 

Anne Lingford-Hughes 
Professor of Addiction Biology. 

Hon Consultant Psychiatrist, CNWL 
 

•  Alcohol and/or drug abuse is very common 
and many of the patients you have already 
seen will have been abusing alcohol and/or 
drugs. Doctors often have the impression 
that these patients are difficult to treat 
and do not get better. This is frequently 
not the case.  

•  Whatever area of medicine you go into, 
some of your patients will have alcohol and/
or drugs problems affecting the condition 
you are treating.  

•  Many of the principles described today will 
also apply to other behaviours that start out 
pleasurable but become ‘controlling’ e.g. 
eating, exercise. 

•  You are entering an ‘at risk’ profession for 
drug and alcohol problems.  
–  This could apply to you directly or one of your 

friends or colleagues. 
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some 
newspapers 
don’t get it 

 

A drug is 
any chemical 
you take 
that affects 
the way your 
body works  

Experimental Use 
(large numbers) 

Dependence : lack of control 

‘misuse’ 

The 3 cornerstones of 
addiction  - traditional view 

Social factors  

Personal 
biological 
factors  

Drug factors  

Addiction  

Brain mechanisms 
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Current view 

Social factors  

Personal 
biological 
factors  

Drug 
factors  

Addiction  

Brain mechanisms 
 

Some key aspects of  
brain chemistry. 

 
Dopamine 

opioid  
GABA-benzodiazepine. 

PLEASURE / LIKING / RUSH 
All drugs of abuse increase 

dopamine concentration in the brain. 
   

        
       
    
cocaine 
amphetamine 
alcohol  
opiates  
nicotine   
cannabinoids 
MDMA 
 
& ‘natural 
pleasures’ e.g.  
food, sex 

Nucleus  
accumbens  

Prefrontal 
cortex 

Ventral tegmental  
         area             
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Increases in brain  
dopamine are associated 
with reinforcing effects 
of psychostimulants in  
humans. 
 

                          

 
 
 
 
 
 

Volkow et al 1999 

Synapse, 2003 

What happens when this 
dopaminergic system is 

continuously or  
stimulated often ? 

 
The brain gets depleted in dopamine 

and dopaminergic function is 
reduced. 

: associated with irritability, low 
mood 
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Measuring dopamine D2 
receptor levels in 
addiction : 
 
Reduced levels have 
been found  
 
 
Although some recovery 
may be seen, this is 
generally not complete, 
even after many months. 
 
 
Cause or consequence ?  

Lower levels of 
dopamine D2 receptors 
are associated with 
‘liking’ the effects of a 
psychostimulant 
 
 Volkow et al 1999 

high D2 levels : unpleasant 

low D2 levels : pleasant 

PLEASURE / LIKING / RUSH 
All drugs of abuse increase 

dopamine concentration in the brain. 
   

        
       
    

Nucleus  
accumbens  

Prefrontal 
cortex 

Ventral tegmental  
         area             

Dopamine system 
is modulated by 
other 
neurotransmitters 
 
Opioids –  
‘endorphin rush’ 
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The dopamine reinforcement pathway: 
where substances of misuse interact. 

DA Nucleus 
accumbens 

GABA  

VTA 

•  opiates (mu) 
•  alcohol   
•  nicotine 
•  cannabis  
 
All inhibit GABA neuron via mu opioid receptor leading to 
increased DA-ergic neuronal firing. 

Correlation of 
elevations in striatal µ-

opioid receptor 
availability in detoxified 
alcoholic patients with 

alcohol craving. 

Heinz et al 2005 

L ventral striatum     R ventral striatum   Alcohol        Control 
dependent 

The opioid receptor in 
addiction. 

•  Increase in opioid receptor availability 
in subjects recently detoxified from  
 Opioids  
 Alcohol   related to craving 
 Cocaine 

 

Suggesting that changes in the opioid 
system play a fundamental role in 
addiction and possibly craving 

? 
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The GABA-benzodiazepine 
[GABAA] receptor complex. 

OUT 
 
 
 
 
 
IN 
CELL 

This receptor is the 
brain’s major inhibitory 
system. 
 
Acutely, alcohol 
increases activity of 
this system leading to : 

reduced anxiety, 
ataxia, slurred speech, 
disinhibition, sedation, 
reduced levels of 
consciousness. 

Cl - 

The GABAA receptor & alcohol  

β	

 β	



γ	


α	



   
   Cl-     Cl-        Cl- 

       No alcohol              Acute alcohol           Chronic alcohol 
           less effect 

TOLERANCE 

Glutamate : ‘excitatory system’  

•  Acutely, alcohol inhibits this system : NMDA  

  

  
•  Chronic alcohol leads to receptor up-regulation 

- associated with impaired memory 
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Alcohol withdrawal  

•  increased excitation   
–  glutamate NMDA receptor     
                      

•  decreased inhibition 
–  GABA-ergic activity 

Leads to :  
•  neuronal 
hyperexcitability 
•  seizures 
•  cell death 
 
 

Ca2+ flux 

Treat with benzodiazepines to enhance GABA-ergic function 

Alcohol withdrawal in the hippocampus 
leads to cell death. 

Hippocampus bathed in 
alcohol : cells are alive. 

When the alcohol is 
removed, cells in the 

hippocampus die due to 
influx of Ca2+ 

Dead 

Alive 

Experimental Use 
 

Dependence : lack of control 

‘misuse’ 
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Current view 

Social factors  

Personal 
biological 
factors  

Drug 
factors  

Addiction  

Brain mechanisms 
 

When does alcohol / drug 
use become a problem? 
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Drug harms  
•  from the drug   

•  acute toxicity  
•  chronic effects  

•  from the route of use  
•  infections  
•  skin lesions  
•  lung disease – cannabis  

•  from addiction to the drug  

Relative harms  
Index of toxicity = deaths per million users  

heroin >>>cocaine > amph -  MDMA - Cannabis 
20,000  -    170      -  70    -      50     -     5 
 
1 in 50 heroin users die of drug 
   

King L    ACMD report 2008 
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Don’t believe everything you 
read in the press! 

The Misuse of Drugs Act 1971 

 
 
Schedules 

Class A Class B Class C 

2-3-4  Medicines Opioids  
Metamphetamine  
i.v. amphetamine 

Amphetamines 
 
 
Barbiturates 

Benzodiazepines 
Ketamine 
GHB  
Buprenorphine 
Steroids  

1. Non-approved 
medical 
 

Cocaine  
MDMA  
 

Cannabis  

1. Never medical  
 

Benzylpiperazine 

 
The original intention of the MDAct was to have a system of relative based harm 
against which penalties would be applied (penalty fits the crime).  
The Act states that: 

 ‘Her Majesty may […] make such amendments in Schedule 2 to this Act as 
 may be requisite for the purpose of adding any substance or product to, or 
 removing any substance or product from …’ 

i.e. changes can be made as the evidence of relative harm becomes clearer. 

 

 

Possession: Dealing: 

Class A 

Ecstasy, LSD, heroin, 
cocaine, crack, magic 
mushrooms, 
amphetamines (if 
prepared for injection). 

Up to seven years in 
prison or an unlimited 
fine or both. 

Up to life in prison or an 
unlimited fine or both. 

Class B 

Amphetamines, Cannabis, 
Methylphenidate 
(Ritalin), Pholcodine, 
naphyrone (NRG1). 

Up to five years in prison 
or an unlimited fine or 
both. 

Up to 14 years in prison 
or an unlimited fine or 
both. 

Class C 

Tranquilisers, some 
painkillers, Gamma 
hydroxybutyrate (GHB), 
Ketamine. 

Up to two years in prison 
or an unlimited fine or 
both. 

Up to 14 years in prison 
or an unlimited fine or 
both. 
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Why reclassify drugs? 
•  Current classification of drugs arbitrary and illogical 

– what’s an A B or C drug? 
  undermines education messages 
  unfair penalties 
  no external reference e.g. alcohol  
  impairs research and treatment  

•  Harms can be measured  
 more scientific/rational classifications 

•  Could lead to better and fairer laws and improved 
educational messages 

•  But no agreed way of doing this -  

The nine parameters  
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Drug 
harm 
ranking 

tobacco 
alcohol  

cannabis  

Nutt et al 
Lancet 
2007 

Lancet 2010 
alcohol 

tobacco 
cannabis 

drug 
harms 
in the 
real 
world  



30/11/2011 

14 

Dangers of 
prohibition? 
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http://www.bma.org.uk/doctorshealthmatters 

•  BBC Radio 5 Live 
•  Victoria Derbyshire interviews a 

patient entering rehab 
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•  The very qualities that make a good 
doctor, such as empathy and 
attention to detail, can also make him 
or her vulnerable to stresses and 
burnout or to turning to drugs or 
alcohol.  

•  Be sensitive to the needs of your 
colleagues and encourage them to 
seek help if you are concerned about 
their health. 

Nihilism surrounding treating 
substance misuse – is it justified? 

•  Success rates in treating chronic 
physical ill health  
– Hypertension, diabetes, asthma  
–  Genetic vulnerability, life-style, 

behaviour 
– No ‘cures’ but effective treatments are 

available.  

McLellan  

Nihilism surrounding treating 
substance misuse – is it justified? 

•  “Success rates” for 
HT, diabetes, 
asthma 
–  Adherence to 

medication 
~30-60% 

–  Adherence to diet/
exercise ~30% 

–  Retreated in 12mo – 
30-80% 

•  Success rates 
(median, %, @6mo) 

•  Alcohol  50   (40-70) 
•  Nicotine 30   (20-40) 
•  Opioid    60   (50-80) 
•  Cocaine 55   (50-60) 
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Exercise 
1) Think of a significant change you have 

made in the last few years. 
Eg given up a habit, started a hobby, moved home 

2) Draw line, and mark on this 
 a) when you made the change 
 b) when you decided to make the change 
 c) when you first started thinking about the 
change 
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•  78% of medical students reported 
drinking in last month 

•  33% reported excessive drinking 
–  People in this group were less likely to 

counsel patients about alcohol misuse or 
see it as relevant 

You & Alcohol 
•  As a medic you 

have responsibility 
to offer treatment 
to people with 
alcohol problems. 

•  For you as an 
individual  
–  You may be putting 

your career at risk 
•  GMC 

–  You may be using 
excess alcohol to 
deal with stress/
depression/anxiety 
etc. 

•  Get help 
–    
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GMC, (student) Doctors and 
Substances. 

•  Although ‘recreational use’ of illicit drugs 
may not influence your practice it is a 
criminal offence and therefore you can be 
‘struck off’ 

•  This is different to alcohol; recreational 
use is OK but if becomes a ‘problem’ the 
GMC will be involved 

WRAP UP 

• Have fun 

• Look out for each other 

• If in trouble talk to someone 


