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You are in listen-only mode

This webinar is being recorded and will be made available on 
Cracks in the Ice, along with a handout of the slides.

Please type your questions using the Q&A button on your 
dashboard.
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One in a series of webinars. For more information on the series 
visit Cracks in the Ice (cracksintheice.org.au) 

https://cracksintheice.org.au/
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Case Study

Spectrum of methamphetamine-related complications

Q&A 

Focus on methamphetamine cardiomyopathy



Case study

42yo gentleman, 
7 year history of methamphetamine abuse 

$100/day of ice
Occasional EtOH, ex-marijuana smoker

Presented to Emergency Department with severe peripheral 
oedema, admitted under Cardiology for further assessment

Other PMH :
• Bilateral varicose veins
• Mild acquired brain injury









Commenced on therapy…

• ACE inhibitor  : perindopril 2.5mg
• beta-blocker : bisoprolol 2.5mg
• spironolactone : 25mg daily
• frusemide : 40mg mane



Issues with adherence

• initially, NYHA IV -> II on therapy.
• however, issues with non-adherence re-emerged :

• Spironolactone -> very dramatic and painful gynaecomastia, to extent that 
mastectomy under consideration
• Generally non-adherent to other medications
• Re-adherence to methamphetamine abuse

• worsening of symptoms again
• progression of cardiomyopathy severity on serial TTEs



Progress

• out-of-hospital ventricular tachycardia requiring direct 
cardioversion
• multiple episodes of conscious ventricular tachycardia 
with acute pulmonary oedema requiring non-invasive 
ventilation and GTN infusion

Progress and prognosis:
• multiple episodes VT

• Amiodarone infusion, direct cardioversion >5 times

• extensive discussions
• Not for device therapy
• Not for transplant given overall patterns of 
behaviour

• conservative trajectory of care pursued



Methamphetamine-
related cardiac 
complications



pharmacology

• a sympathomimetic psychostimulant that 
causes the release and blocks the reuptake of 
monoamine neurotransmitters, including 
dopamine, noradrenaline, and serotonin.

• Causes the release : by displacing 
noradrenaline, adrenaline, dopamine and 
serotonin out of cytoplasmic vesicles into 
the synapse

• Blocks the reuptake : by inactivating 
metabolism

• Net effect : +++ monoamines in synapse
• Stimulant, anorexiant, euphoric, hallucinogenic





Gray et al MJA 2007
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Escalating the risks….

Co-ingestion :
– Co-ingestion with alcohol or other drugs
– This can significantly increase toxicity by 

cross-inhibition of metabolism or 
interaction

‘Dirty drugs’ :
– Also the risks of ‘street preparation’
– Case reports for example of direct 

manganese toxicity causing 
cardiomyopathy in a 
methamphetamine abuser whose drugs 
were contaminated with heavy metals



Kaye et al Addiction 2008
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• Cardiovascular pathology 
was present in 54% of 
methamphetamine-related 
fatalities (mean age 32 
years old)

• Very high rates of coronary 
artery disease in this group –
likely accelerated

Kaye et al Addiction 2008



methamphetamine-
associated malignant 
hypertension
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• Sympathomimetic toxicity 
(methamphetamine, cocaine) can 
cause generalised increase of both 
alpha and beta-adrenergic tone

• giving B-bs may cause unopposed 
excess of alpha-adrenergic 
vasoconstriction (as will lose the beta-2 
mediated vasodilation opposing the 
alpha-adrenergic effects)

beta-blockers and methamphetamines
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• Most of the literature regarding B-bs in sympathomimetic toxicity is to do with 
cocaine and phaeochromocytomas

•For example, in one double-blinded RCT, patients in Texas underwent coronary 
angiogram and were given cocaine then subsequently beta-blockers. 
Administration of beta-blockers in patients given cocaine worsened coronary 
artery vasospasm and peripheral hypertension.

• Extrapolating to methamphetamines, current suggestion is to avoid B-bs if at all 
able until after ‘adequate’ alpha-blockade has been provided (?10-14 days based 
on phaeochromocytoma literature).
• Benzodiazepines may be more efficacious in inhibiting CNS over-stimulation.

beta-blocker avoidance

Lange Annals of Internal Med 1990
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Greene et al Emerg Med Australasia 2008



cracksintheice.org.au

Paratz et al 2015



Methamphetamine-
associated 
cardiomyopathy
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Yeo KK, et al. Am J Med 2007.
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• In one cohort of young patients with a diagnosis of  ‘idiopathic’ cardiomyopathy in Hawaii, 
prevalence of methamphetamine abuse was found to be above-average on screening 
(questioning and urinalysis)

•107 young patients with cardiomyopathy (<45yo) vs age-matched controls
•40% of the young patients with cardiomyopathy were abusing methamphetamines vs 20% of the controls (OR 3.0, 95% CI 1.6-
5.7)

• Examining within the cohort of young patients with cardiomyopathy, mean LVEF was significantly 
lower amongst heart failure patients abusing methamphetamines (26%) vs those who were not 
(35%) (p=0.009)

Young patients with CM

Yeo KK, et al. Am J Med 2007.
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Paratz et al, 2015



What provokes 
methamphetamine 
associated 
cardiomyopathies?



cracksintheice.org.au

Reddy et al 2020
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• adrenergic-driven with sustained periods over time, similar to mechanism of a 
tachycardia-induced cardiomyopathy [catecholamine excess theory]
• may have a Takotsubo-like behaviour

catecholamine 
excess theory

Figueredo et al Am J Med 2011.
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• cumulative effect of multiple recurrent hypertensive crises leading to progressive LV failure [coronary 
vasospasm theory]

• impact of HTN in causing LV remodelling

• impact of recurrent episodes of hypoperfusion

coronary vasospasm 
theory

Karch et al J Forens Sci 1999
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• rats given methamphetamines demonstrate severe 
LV systolic dysfunction with ventricular myoglobin loss 
and mitochondrial injury with increases in reactive 
oxygen species.
• proposed to activate Ca2+/calmodulin protein 
kinase II which leads to myocardial hypertrophy and 
fibrosis
• human autopsy studies show interstitial fibrosis and 
contraction band  necrosis in the myocardium 

•These create a substrate for re-entrant arrhythmias 
including VT

direct myocardial toxicity

Wijetunga et al J Clin Toxicol 2003
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• Appear to progress more rapidly than either idiopathic dilated cardiomyopathy or ischaemic
cardiomyopathy patients

•Case-control study of 59 patients (<45yo) with idiopathic dilated cardiomyopathy vs 
methamphetamine-induced cardiomyopathy
•Methamphetamine abusers had TTE findings of more severe DCM compared to non-
abusers for same progression of time from diagnosis
•LA volume (120mL vs 86mL), LV end-diastolic volume (202mL vs 157mL), LV end-systolic 
volume (136mL vs 92mL), LVEF (33% vs 45%)

• Compared to ischaemic cardiomyopathy patients, also have more severe disease with 
worsened myocardial energy usage for same degree of LVEF

• mitochrondrial swelling, disruption of oxidative phosphorylation processes

more severe cardiomyopathy

Ito H et al. Clin Cardiol 2009
Won SK et al Circulation 2013



How is methamphetamine-associated 
cardiomyopathy identified? 

Can it be treated / reversed?



cracksintheice.org.au

Paratz et al, 2015



cracksintheice.org.au

Paratz et al, 2015



cracksintheice.org.au

ECG abnormalities seen in 72% of methamphetamine users, mean age 33 years
Compared to age and gender-matched controls:
- More tachyarrhythmias
- More right axis deviation
- More features of left ventricular hypertropy
- More signs of ischaemia: T wave inversion, Q waves
- Longer QTc interval

Of those that had echocardiograms performed, 38% had LV dysfunction.

ECG abnormalities
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Reduced systolic (pumping) function?

Remodelled heart – altered chamber sizes?

Any important other disease that needs 
intervention?

Echocardiography
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• methamphetamine-associated cardiomyopathy appears to be reversible, at least 
initially
• some patients have a Takotsubo-like pattern or even reverse-Takotsubo pattern on 
imaging that may reverse completely with abstinence
• multiple case studies of patients with significant dilated cardiomyopathy who 
abstained from methamphetamines and commenced medical therapy with 
excellent improvements
•the ‘window period’ of reversibility remains unclear

reversibility

Won et al. Clin Cardiol 2013
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• cardiac MRI may be useful in identifying patients 
with recoverable function :

•one case report describes a patient with 
severe methamphetamine-associated 
cardiomyopathy who underwent cardiac MR 
: this demonstrated no delayed gadolinium 
enhancement to suggest any significant 
fibrosis
•subsequently abstained from 
methamphetamines and commenced 
appropriate medical therapy
•LVEF improved from 37% to 64%, LV mass 
from 234g to 185g

predicting 
reversibility

Lopez et al. J Cardiovasc Mag Res 2009
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Voskoboinik et al 2016
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Very unwell population – mean age 35yo but 20% needed mechanical support and 
70% needed inotropic support

Factors predicting recovery:
Smaller LV and LA size (less adverse remodelling)
Shorter duration of methamphetamine use

Adverse features:
Fibrosis on cardiac MRI
Bigger LV and LA size

Key points
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• As with our patient, the current standard of care consists of :

• Abstinence from methamphetamines

• Appropriate anti-heart failure therapy
•ACE inhibitor
•Beta-blocker 
•Spironolactone
•Diuretics

• Device therapy if qualifies and is felt to be clinically appropriate

medical therapy
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Clinical management

Reddy et al 2020
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Methamphetamines cause a spectrum of cardiac damage. Key things to think 
about are:
• Malignant hypertension (incl risk aortic dissection)
• Accelerated coronary artery disease
• Severe cardiomyopathy

What can clinicians do?
- ‘screening approach’ is reasonable: ECG for all, low threshold to consider echo
- Be aware of management differences in treating hypertensive crises

- Sedation and vasodilators may be more important than beta-blockade
- Multidisciplinary involvement and support with cardiology teams to discuss 

prognosis, feasibility of advanced therapies

Summary



Q & A



Follow us on social

@cracksintheice

Download the app today

Search for “Cracks in the Ice” and 
download for FREE

twitter.com/cracksintheice
facebook.com/cracksintheice



info@cracksintheice.org.au
Find out more at: 

www.cracksintheice.org.au

THANK YOU
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