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Deaths from PMMA-contaminated ecstasy:
A coordinated multi-agency public health response
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cstasy is a common party drug
taken for its stimulant, euphoric, and empathogenic effects.
In 2013, 4% of youth age 12 to 19 surveyed in the BC Adolescent Health
Survey reported using ecstasy.1 In a
convenience sample of adults using
illicit drugs recreationally or while
attending parties, 63% reported using
ecstasy between 2008 and 2014 in
Victoria, and the same proportion in
Vancouver between 2008 and 2012.2
Annually, there are between 15 and
23 ecstasy‐related deaths in BC, and
emergency departments frequently
treat patients with ecstasy overdose.3
In October and November 2011,
the BC Drug and Poison Information Centre received calls from physicians caring for four patients who
developed unusually profound hyperthermia after using ecstasy. Two of
these patients died during this period.
Personnel at the BC Drug and Poison Information Centre wondered if
another substance was included in
the ecstasy they consumed besides
3,4methylenedioxymethamphetamine (MDMA). While MDMA is
the main ingredient in ecstasy, most
tablets/capsules contain multiple substances.4,5
The concern was reported to the
BC Drug Overdose and Alert Partnership (DOAP), a committee with
representatives from harm reduction, public health, toxicology, law
enforcement, health authorities, the
Coroners Service, and people who use
drugs. These established relationships
developed through DOAP enabled
timely information sharing and a
rapid and coordinated public health
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response to these fatalities. Personnel at the BC Drug and Poison Information Centre worked together with
regional health authorities to develop
alerts for health care professionals.
The BC provincial health officer was
briefed and spoke publicly. Information was distributed to schools and the
public through TV, radio, print materials, and social media.
A similar pattern of illness was
noted in Alberta and, in response,
clinical management guidelines were
developed by the BC Drug and Poison Information Centre, Alberta Poison and Drug Information Service,
and BC Ambulance Service. Drug
samples from affected patients were
obtained and tested by the BC Provincial Toxicology Laboratory. In January 2012 the BC Provincial Toxicology Laboratory identified an unknown
substance along with MDMA in the
samples, which the Alberta Provincial Toxicology Laboratory identified
as paramethoxymethamphetamine
(PMMA).
PMMA is a ring-substituted amphetamine similar in structure to
MDMA or ecstasy, but more toxic.
Nearly 50 deaths due to PMMA have
been reported worldwide and PMMA
has gained the street names “Death”
and “Dr Death.”
Between June 2011 and April 2012
there were 27 deaths caused by exposure to ecstasy containing PMMA in
Alberta and BC.6 Clinical features
of the patients have been characterized. Many of these patients developed hyperthermia. The mean first
recorded temperature was 39.4°C.
Serotonin syndrome was present in
94% of patients and many patients
developed multiple end-organ dysfunction. There was often a delay in
seeking medical attention. The mean
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time from exposure to arrival at the
emergency department was 6 hours.
The mean time from ingestion to
death was 17 hours.
The profound toxicity of PMMA
is related to its toxicological properties. PMMA has a very narrow safety
margin and lethal doses are only 2 to 4
times greater than therapeutic doses.
Because the time of onset of symptoms is slower following PMMA than
MDMA, users may not experience
the expected effect and take additional doses of PMMA-laced ecstasy.
PMMA causes release of serotonin
and dopamine from presynaptic neurons, and it has monoamine oxidase
inhibition activity, which prolongs
activity of the amines. These effects
can produce the serotonin syndrome.
A spectrum of toxicity from mild to
life threatening occurs in serotonin
syndrome. Clonus and hyperreflexia
are common and hyperthermia occurs
in severe toxicity. PMMA appears to
have a greater propensity for causing
profound hyperthermia than MDMA.
Algorithms for diagnosis have been
proposed.7,8
Patients with serotonin syndrome
should receive supportive care and
precipitating drugs should be removed. Patients with a temperature
above 41°C must be treated aggressively with immediate sedation, neuromuscular paralysis, orotracheal
intubation, and rapid cooling. Succinylcholine should not be used because
of the risk of hyperkalemia caused by
rhabdomyolysis. Benzodiazepines
may be effective; however, the efficacy of cyproheptadine, a 5-HT2A antagonist, has not been proved. Neither
propranolol nor bromocriptine should
be used.
In BC the ability to respond
quickly to this event was enhanced by

cohp
working with existing multi-agency BC DOAP members. In Alberta
a working group was created in response to the crisis with representatives from public health, addictions
and mental health, and the Poison and
Drug Information Service. The coordinated public health response in both
provinces played a role in the decline
of deaths due to PMMA. As seen in
this outbreak of PMMA fatalities, it is
important to have ongoing close communication and collaborative efforts
between representatives of various
stakeholder agencies in order to identify and address new issues as they
arise, which facilitate an effective and
coordinated public health response.
—Roy Purssell, MD
Emergency Medical Services
Committee
Medical Lead, BC Drug and
Poison Centre
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