
Methamphetamine

Dr Sam McBride



Methamphetamine 

• Methamphetamines are sympathomimetic 
amines 

• Comes in liquid, tablet or crystal form

• Ingested, smoked, inhaled , injected 

• Immediate intense euphoria –longer lasting 
than cocaine

• Results in hours of stimulation, excitation and 
alertness

• Rush dissipates well before ½ life 

• Highly physically addictive 



Pharmacokinetics of 
Methamphetamine

• Freely penetrate blood brain barrier  and 
cardiovascular system due to the methyl 
group(lipophilic)

• ½ life -5-12 hours (eating bicarbonate can increase 
half life)

• Metabolised in liver by cytochrome p450 enzyme 
system. Specifically, CYP2D6 enzyme. (people with 
genetic variations in this enzyme can be more 
susceptible to psychosis and cardiomyopathy)

• Excreted primarily via the kidneys and detected up 
to 4 days in the urine after use



Methamphetamine at the 
synapse
Euphoria: increases 
release, blocks uptake and 
reduces degradation of 
dopamine, NA, serotonin 
both centrally and 
peripherally





“A large proportion of people in society consume licit

and/or illicit drugs. Only a minority of these use drugs

in a problematic manner. Nevertheless, the effects of

drugs are generally portrayed as negative in the 
media

(Global Commission on Drug Policy, 2017), leading to

the stigmatisation of people who use drugs as media

representations can have a strong influence on public

perceptions (Global Commission on Drug Policy,

2017).”



Spectrum of use



Methamphetamine 
a brief history 
Aotearoa

• 1960 amphetamines were 1st introduced in NZ as a 
weight loss drug and it was used to treat narcolepsy and 
ADHD

• 1970’s amphetamine was starting to be manufactured 
in labs by Hells angels(uncovered 1980)

• 1990 due to crackdown and limits on precursor 
availability experimenting lead to methamphetamine   
“poor man’s cocaine”

• A report in early 2000s said annual detection in labs by 
police increased by 200 from 1998 until 2003

• These labs were often using pseudoephedrine as the 
precursor and in 2003 the misuse of drugs amendment 
act was passed making it an offense. Restriction on 
pseudoephedrine sales in place



Amphetamine use by adults (15+) in selected populations 30 June 2019 and 2020



Deaths with an underlying or contributing cause of death, or nature of injury code indicating methamphetamine, years ending 30 June 2008 to 
2017



Publicly funded hospital discharges with a primary diagnosis indicating methamphetamine, years 
ending 30 June 2015 to 2020



Conceptualising 
harm















Price of meth in NZ



Why the increase?



Increasing 
presence of 

synthetic 
stimulants in 
Pacific region

• Pacific has become a 
significant trading 
highway for illicit drugs

• Limited capacity for law 
enforcement 

• Deportee processes of 
US, Australia AND New 
Zealand exacerbating 
problem

• Growing domestic 
markets and associated 
harms emerging 





Cardiovascular System(CVS)Disorders and 
methamphetamine use 
Acute

• Haemorrhagic stroke 5x increased risk, 15% of all strokes< 44yrs

• Aortic dissection (Second only to high blood pressure)

• Malignant hypertension

• IHD ( vasospasm, plaque rupture, coronary artery dissection)

• Placental abruption and ischaemic bowel

• Sudden death 

Chronic

• CAD

• Cardiomyopathy 

• Pulmonary hypertension 

• Endocarditis 



Methamphetamine and cardiac arrhythmia’s

Methamphetamine has 
been shown to increase the 

risk of sudden cardiac 
death (27% increased risk) 

compared to controls

- There is growing evidence 
that methamphetamine 
induces prolonged QT 

acutely and chronically.

Chronic changes are due to 
inflammation and fibrosis 
of the heart with cardiac 

electrical remodelling, 
hypertrophy and impaired 

functioning 



Methamphetamine 
induced 

cardiomyopathy

• MAC first reported in 1980’s in America, 
increasing diagnosis globally with increase 
in methamphetamine use.

• Increased vulnerability in CYP2D6 
extensive metabolisers

• Dilated cardiomyopathy is most commonly 
associated with methamphetamine use.

• Hypertrophic and stress cardiomyopathy 
(takotsubo) also seen with 
methamphetamine use.

• One study described 107 young patients 
with new diagnosis of idiopathic 
cardiomyopathy with subsequent 
interview and UDS 40% prevalence of 
methamphetamine use (Yeo et al)



Methamphetamine 
induced 

cardiomyopathy



• Identify main neurological effects of stimulants as stroke, 
neurocognitive impairment, seizures (cocaine), psychosis and 
Parkinson's disease

• Medicated through acute monoamine release, long term effects on 
neurotransmitter systems and indirect effects





Cognitive impairment



Psychosis



Psychosis

Methamphetamine-related psychosis is a 
growing public health concern. All 
individuals with transient amphetamine-
related psychotic symptoms should be
considered to be at risk for future 
development of an enduring psychotic 
illness, and prioritized for early intervention 
of integrated care across substance use and 
mental health services. 

• Lappin et.al. Lancet 2016



Treatments





Substitution treatment?

• Systematic review of 10 RTC (x=561)

• Trials included studies of 
methylphenidate (7) in doses of 54-180 
mg and dexamphetamine (3) in doses 
of 60-110mg

• Some reduction in amp +  urine 
associated with high dose long term 
treatments (> 162mg methylphenidate) 
on subgroup analysis and may reduce 
craving 



Worth it?



Community 
interventions





Deaths of despair

“But as the crisis has evolved to include 
heroin, fentanyl, and most recently 
stimulant drugs, it has become all too clear 
that the problem is far more complex. It is 
about pain, but that pain is as much social 
as it is physical. It is inflicted by increasingly 
difficult realities in which more and more 
people find themselves isolated, struggling, 
and despairing”
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Community surveys across the world 

have found that many people who 

meet diagnostic criteria for a mental 

disorder do not receive treatment. 

Closing this ‘treatment gap’ has been 

promoted as a way to improve mental 

health globally (Saraceno, 2002). 

However, despite substantial increases 

in treatment uptake in recent decades 

in a number of high-income countries, 

including Australia and New Zealand, 

there has been no measurable reduc-

tion in the prevalence of common 

mental disorders (Jorm, 2014; Jorm 

et al., 2017; Mulder et al., 2017). A 

number of reasons have been 

advanced to account for the failure of 

reducing the treatment gap to 

improve population mental health, 

including limitations in the quality and 

targeting of treatment (Jorm et al., 

2017). Another possibility is that we 

have focussed too heavily on treat-

ment services as the solution to men-

tal health problems in the community 

and have ignored prevention and the 

social determinants of mental health 

(Jorm, 2014; Mulder et al., 2017). In 

this Viewpoint, we expand on what 

needs to be done to redress the bal-

ance towards prevention and social 

determinants.

Current approaches to 
prevention

Prevention of mental disorders 

remains largely neglected and stands in 

stark contrast to the situation with 

major physical diseases where preven-

tion efforts are more widespread. 

Despite this neglect, evidence has 

been slowly accumulating that preven-

tion of mental disorders is possible. 

Many randomized controlled trials 

have been carried out on preventive 

interventions for common mental dis-

orders and show that prevention can 

be effective, although the effects are 

small and it is not known whether they 

persist beyond the short term 

(Stockings et al., 2016; van Zoonen 

et al., 2014). Most of these interven-

tions are based on psychological 

therapies like cognitive-behaviour 

therapy, which have been moved 

down the continuum of mental ill 

health to be applied to mainly young 

people with sub-threshold or no 

symptoms. In many ways, this approach 

to prevention is the ultimate exten-

sion of the ‘close the treatment gap’ 

strategy. It goes beyond extending 

psychological treatment to cases of 

mental disorder and attempts to 

extend it to sub-threshold cases (indi-

cated prevention) or across the whole 

population (universal prevention). 

One of the reasons for the dominance 

Prevention of mental disorders  
requires action on adverse  
childhood experiences

Anthony F Jorm1 and Roger T Mulder2

Abstract

The increased availability of treatment has not reduced the prevalence of mental disorders, suggesting a need for a 

greater emphasis on prevention. With chronic physical diseases, successful prevention efforts have focused on reducing 

the big risk factors. If this approach is applied to mental disorders, the big risk factors are adverse childhood experiences, 

which have major effects on most classes of mental disorder across the lifespan. While the evidence base is limited, there 

is suppor t for a number of interventions to reduce adverse childhood experiences, including an important role for mental 

health professionals. Taking action on adverse childhood experiences may be our best chance of emulating the success of 

public health action to prevent chronic physical diseases and thereby reduce the large global burden of mental disorders. 
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Psychiatric services in developed 

countries face a dilemma: despite 

increased effort and resources 

directed at mental health problems, 

measures of psychological distress 

appear to be worsening. In New 

Zealand, for example, mental health 

funding rose from NZD1.1 billion in 

2008/2009 to nearly NZD.4 billion in 

2015/2016 (New Zealand Ministry of 

Health data). The number of psychia-

trists and psychologists almost dou-

bled from 2005 to 2015. More people 

than ever are receiving mental health 

treatment. For example, the Auckland 

District Health Board reported an 

increase from around 2000 crisis 

referrals in 2010 to more than 6000 in 

2015. More people are taking psycho-

tropic medications than ever 

recorded. PHARMAC data in 2015 

reveal that 13.7% of all New 

Zealanders have been dispensed anti-

depressants and 3.1% antipsychotics. 

Both rates have increased by more 

than 50% in the past decade (Ministry 

of Health Pharmaceutical Collection).

Despite all this effort, objective 

measures of community mental health 

have not been improving and in most 

cases are worsening. According to the 

New Zealand Health Survey, the 

number of children suffering from 

psychiatric problems has more than 

doubled between 2008 and 2013. The 

percentage of the adult population 

with high psychological distress 

(K10 ⩾  12) has increased from 4.5% in 

2011 to 6.8% in 2016. There has been 

a fourfold increase in people on disa-

bility benefits due to a mental illness 

from 1991 to 2011 (Statistics New 

Zealand Annual Reports). The suicide 

rate remains stubbornly high.

These data lead to an obvious 

question: if the treatments we provide 

are effective, then increasing them 

should lead to a decrease in measures 

of community mental disorder rather 

than the increase we appear to be 

experiencing. In other words, if our 

treatments work shouldn’t we have 

fewer people presenting in crisis, less 

people on a disability benefit due to 

mental illness, a reduction in commu-

nity measures of psychological dis-

tress and a decrease in the suicide 

rate?

Given this does not appear to be 

the case, is doing more of the same a 

reasonable option? Is training more 

mental health workers, prescribing 

more drugs and expanding current 

services the way to proceed? There 

are effective treatments in psychiatry 

which benefit individual patients as 

shown by randomised controlled tri-

als. But these treatments do not 

appear to be working at a community 

level. Is this because they are not 

being directed at those who will ben-

efit? Have non-illnesses become over-

diagnosed and the more severe 

illnesses, where arguably treatment is 

more effective, left untreated? Is 

treatment of poor quality? Are treat-

ments being applied too late? Would 

things be even worse without the 

increase in mental health treatments?

Regardless, the data require us to 

pause and reflect on our model of 

treatment and service delivery. We 

need to, at the least, consider whether 

our current mental health systems 

might be causing unintentional harm 

in some areas. It is possible that in 

order to achieve better outcomes, we 

need to do less, not more. For exam-

ple, the widespread use of long-term 

medications has not convincingly been 

associated with better long-term out-

comes for mental disorders (Mulder 

and Frampton, 2014). Despite access 

to costly biomedical treatment, some-

thing central to recovery appears to 

be missing in the social fabric of devel-

oped countries. It seems likely that 

factors such as income inequality, dis-

crimination, prejudice, unemployment 

and strongly materialistic and com-

petitive values may contribute to 

increased mental distress. In a recent 

New Zealand study, the level of high 

psychological distress ranged from 

24.3% in the most deprived decile of 

the population compared to 5.8% 

overall and 0.8% in the least deprived 

decile (Foulds et al., 2014). People 

with low incomes have double the 

rate of reported loneliness which is 

associated with psychological distress 

compared to those with higher 

incomes (Statistics New Zealand: 

New Zealand General Social Survey 

2014).

W hy has increased provision of 
psychiatric treatment not reduced  
the prevalence of mental disorder?
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Debate “It may be time for psychiatry to focus more on 
factors outside the delivery of good clinical practice 
to those with a mental illness……. We also need to 
consider whether there has been too little emphasis 
on reducing incidence through prevention?”

Mulder et.al 2017



Discussion


