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because multiple other drugs have been detected
at autopsy in the majority of opioid-related
deaths (Darke & Zador, 1996) and because such
combination drug usc may have additive respir-
atory depressant effects.

All these authors suggested that continued cm-
ployment of the term “overdose” in initiatives to
reduce such fatalities was counterproductive be-
cause it ignored the contribution of other drugs
to the cause of death and implicd that users had
control over the ‘safc’ or ‘right’ dose of heroin.
Other explanations for heroin-related deaths in
the past have included anaphylactic or hypersen-
sitivity  recactions and contaminant theories,
which presently enjoy little currency.

White & Irvine’s (1999) impressive and long-
needed review of the mechanisms of opioid over-
dose docs not buy into the various theorics
surrounding the cause of an opioid death. In-
deed they do not define ‘fatal opioid overdose’ at
all except to state that opioid drug-induced res-
piratory depression is the underlying niechanism
of death. The aim of their paper is to examine in
detail the pharmacological basis of this respirat-
ory depression.

Ambulance officers, witnesses and drug and
alcohol workers have noted on occasion that a
batch of heroin which resulted in a fatal outcome
for onc person did not do so for another who
shared the same deal. Here, White & Irvine
meticulously investigate the contribution of other
factors which may account for some of the intra-
and inter-personal variation in susceptibility
to overdose. Heroin metabolites, ratc of metha-
done mectabolism, concomitant usc of other
drugs as well as variable development of toler-
ance to the different cffects of opioids (about
which we know too little) arc examined and their
implications for bctter prevention of overdose
discussed.

The rcview also briefly draws attention to the
contribution of non-pharmacological factors to
risk of overdose such as physical environment
which has been reported previously in the litera-
ture (Guticrrez-Cebollada et al., 1994). How-
cver, ingesting heroin in an unusual or
unfamiliar setting is not currently publicized as a
risk, probably because the role of environmental
factors in opioid overdosc prevention has not
been fully cxplored or understood.

Clearly, further rescarch into the pharmacol-
ogy of opioid overdose is nceded to better
prevent and manage this event. The review in

this issue of Addiction defines the key directions
this rapidly developing field of research should
take.
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More on opioid overdose
Rafael de la Torre & Jordi Cami

Fatal opioid overdose is still one of the major
contributors to mortality among heroin uscrs.
According to rccent data, about a thousand
decaths in Britain' and several hundreds in Aus-
tralia® are due to heroin overdose. In this context
the comprehensive review® on the mechanisms
involved in fatal opioid overdose published in
this journal is of great interest. We particularly
cnjoyed the sections focused on “anatomy and
physiology of respiration” and “opioid actions
and effects”.

However, scveral comments concerning meta-
bolic factors contributing to opioid overdosc
seem pertinent. While the inability of subjects to
hydrolyse  heroin of a silent
cholinesterase could contribute to opioid toxic-
ity, cspecially in first users, in our opinion it is
unlikely that after months or years of opioid

because
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consumption this very rare genetic trait could be
the main causc of an overdose episode in most
drug addicts. Genetic variations in the ex-
pression of uridine diphosphate glucurony! trans-
ferase or drug interactions with the rate of
morphine glucuronidation (its major metabolic
pathway) arc probably of academic interest, but
of low clinical impact as the authors recognize
that morphine and morphine glucuronide conju-
gates have similar pharmacological activitics.
Nevertheless, we fully agree that morphine glu-
curonides play a major role in the overall opioid
activity in cases of non-fatal overdose.*?

In rclation to methadone, a gencral comment
on its clearance from a clinical perspective is that
there are very few patients under treatment with
this compound who are drug free from concomi-
tant medications (psychotropic drugs, antivirals,
antimicrobials, etc.). Methadone disposition in
this very small subset of drug-free paticnts is
quite foreseeable and there is a good correlation
between dose and steady state concentration.
Most patients cnrolled in mecthadone mainte-
nance programmecs arc treated with a myriad of
drugs acting either as inducers or inhibitors of its
metabolism.® Potential contributors to interindi-
vidual variations in methadone disposition not
considered by the authors but ranking first
among the most common prescribed and/or
abused drugs by thesc patients are benzodi-
azepines. Most benzodiazepines popular among
these patients, such as flunitrazepam and alpra-
zolam, are cleared hepatically by CYDP3Ad4,
which is the same isoenzyme of cytochrome
450 involved in mcthadone metabolism. Future
studics on methadone should include a much
larger scries of patients that will allow re-
searchers to stratify the population according to
concurrent pharmacological treatments to gain
insight on the relevance of mecthadone itself
against drugs interactions.

We have no more comments regarding the rest
of this cxcellent review. With regard to future
research dircctions, we would like to add a fur-
ther comment not strictly related to the mecha-
nisms of fatal opioid overdoses but with its
prevention. Up to the present therc are scveral
well-known factors contributing to opioid over-
dose, including the concomitant consumption of
depressant drugs such as alcohol and benzodi-
azepines, changes in tolerance after a period of
abstinence or differences in the environment in
which drug is administered. As has been sug-
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gested recently, overdoses among opioid users
arc preventable either by educating patients on
risk factors® or by facilitating the supply of re-
suscitation drugs such as naloxone, which is
available today as a nasal spray.! Most of our
efforts in the future should be focused on those
dircctions.

RAFALL DE 1.A TORRE

Institur Municipal d’Investigacio Médica (IMIM)
and

Universitat Autonoma de Barcelona,

Carrer del Doctor Aiguader 80,

E-08003, Barcelona, Spain

& Jorpt CaMmi

Institur Municipal d’Investigacio Médica (IMIM)
and

Universitat Pompeu Fabra, Barcelona, Spain.

1. Aspasi, K. (1998) Deaths from heroin overdcse
arc preventable, British Medical Journal, 316, 331.

2. McGriGor, C., DarkE, S, Arl, R, & CHRISTIE, P.
(1998) Experience of non-fatal overdose among
heroin users in Adelaide, Australia: circumstances
and risk perceptions, Addiction, 93, 701-711.

3. W, J. M. & Irving, R, ] (1999) Mechanisms
of fatal opioid overdose, Addiction, 94, 961-972.

4.  GuTHRREZ-CEROLLADA, J., DE 1A TORRE, R., OR-
TUNO, J., GARCES, J. M. & CaMi, J. (1994) Psy-
chotropic drug consumption and other factors
associated with heroin overdose, Drug and Alcohol
Dependence, 35. 169-174.

5. GUTIERREZ-CEBO11.ADA, J.,, CamMi, J. & DE 1A
TorrE, R. (1991) Heroin intoxication: the relation
between plasma morphine concentration and clini-
cal statc at admission, European Journal of Clinical
Pharmacology, 40, 635.

6. TorriNs, M, Casiiro, C., Sax, L., DEL. MORAL,
E., Gonzariz-Merixo, M. L. & DE 1A TORRE, R,
(1998) Plasma methadone concentrations as an
indicator of opioid withdrawal symptoms and
heroin usc in methadone maintenance program,
Drug and Alcohol Dependence, 52, 193-200.

The answer lics within selective ligands and
pharmacogenomics
Robert Kerwin

This is an exccllent review' both of opioid recep-
tor pharmacology, metabolizing enzyme pharma-
cology of opiates and the physiology and
pharmacology of the brain stem control of respir-
ation.

Although not an cxpert on addictions myself I

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



