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Implication for health policy/practice/research/medical education:
The fact that the long term health eﬀects of opiates have been seriously underestimated is a potent stimulus to the quest for new
forms of analgesia which are less damaging, contraindicates indeﬁnite opiate agonist maintenance programs such as methadone,
argues against heroin trials, and suggests that understanding why
addicts get so many disorders of advanced aging would greatly
improve our treatment not only of opiate dependency but also of
degenerative disorders of the elderly such as atherosclerosis, neuropsychiatric disease, cancer and ageing. It also powerfully underpins
law enforcement and harm prevention eﬀorts.
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For many years it has been well known, and well documented that the majority of the world’s heroin originates
in Afghanistan (1). For nations immediately adjacent to
this major source, and for nation on the overland distribution routes to Europe, this poses an almost insuperable
public safety and law and order challenge related to the
virtual impossibility of close control of land borders. The
enormous public health challenges posed by an uncontrolled opiate inﬂux are further ampliﬁed by the weak
medical consensus relating to the medical consequences
of long term clinical opiate dependence (COD). This poses an immediate and severe apparent paradox: whilst the
eﬀects of long term opiate dependence on the majority
of its users are all too obvious to the general public, many
sources of expert medical opinion deny that there are in
fact any signiﬁcant health impacts associated with long
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term opiate dependence (2).
This contradictory scenario, which is the common situation in most developed nations, sets up a double disconnection: ﬁrstly between the general public and the
medical profession which guard and advise their communities; and secondly within the medical profession
itself where the all too obvious physical and psychiatric
ravages of long term drug addiction have been routinely
denied for decades. It is the central thesis of this editorial that the resolution of this double dysjunction is to be
found by an improved understanding of the long term
toxic pathophysiology of opiate dependence by the medical profession based on a greater appreciation of old
and new insights from researchers in the basic sciences
informing clinical practice and public health policy. This
renewed, revitalized and refreshed clinical appreciation
can then more rightly inform public health approaches
and treatment programs, to properly advise and warn
the general public.
In considering the epidemiological impacts of chronic
opiate abuse it is instructive to consider ﬁrst some major
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overarching multi-systems contributions. As long ago as
1877 Claude Bernard wrote a whole chapter in his book
on diabetes based on the common understanding at that
time that opiates would acutely induce a hyperglycaemic
diabetes-like state (3). This observation, now long forgotten, has proven to be profoundly prescient given our
current understanding of diabetes as frequently being
a degenerative disease of ageing, a disorder of dysfunctional immunity, and a disorder of impaired stem cell regeneration. More recently, Australian workers reviewing
a 21 year history of a methadone maintenance program,
showed that long term dependency was associated with
elevated mortality rates from neuropsychiatric, cardiovascular, gastro-intestinal, respiratory and cancerous
diseases (4). This group has also shown rates of severe
coronary disease of 17% in COD more than 44 years of age,
and shown that the impacts of methadone on single organ systems (OR = 4.13) and multiple organ systems (OR
= 3.11) is more severe than heroin (5). Workers in California found rates of heart and liver disease, stroke, cancer
and suicide elevated 3-30 times (6). Rosen, also in the
US, found that opiate dependent patients of 50 years or
more had worse functioning than an older control group
of the general community in all eight areas of physical
and mental function assessed (7), to the point where she
called for COD older than 50 years to have a geriatrician
appointed to their care due to the accelerated appearance
of the disorders of old age. 47% or her group required psychotropic medication, and 18% of African-Americans selfreported diabetes.
Negative health eﬀects of opiates have been reported
with atherosclerosis (8), osteoporosis (9), immune dysfunction (10), hair greying (11), stem cell deﬁciencies (12)
and cancers (6, 13). Atherosclerosis and osteoporosis are
well deﬁned age related disorders. 83% of a Boston study
had reduced bone mass (9). COD demonstrate the polyclonal gammopathy seen in high risk nonagenarians facing a 2-year mortality of over 60% (14). Hair greying is the
sine qua non of human ageing, and its three fold high rate
in COD strongly implies accelerated ageing processes in
these patients (11). Lower stem cell counts in opiate dependence also suggest accelerated age related change
(12). The cardiovascular surgical group from Tehran have
shown that COD is associated with an odds ratio of coronary disease requiring revascularization of 1.8, demonstrated a dose-response relationship, preceded that developing in non-COD by four years, and was independent
of tobacco consumption (8, 15). Series of increased rates
of lung, liver and anogenital (including cervical) (4, 16),
larynx, esophagus, and bladder have been published.
Careful work from an Iranian group showed that rates
of laryngeal cancer elevated 25-fold were independent of
the eﬀects of tobacco (13).
Clearly such a widespread pattern of generalized organ
dysfunction strongly suggests that common underlying
mechanisms of cellular cytotoxicity might be at play to
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account for these observed phenomena. The ﬁrst such
mechanism has been studied since the 1970’s and has
now been shown to be related to the speciﬁc binding
of opiates to the perinuclear receptor called the opiate
growth factor receptor (OGFr) which has been cloned
and sequenced at both the protein and gene levels. Upon
ligation the OGFr migrates to the nucleus and stimulates
the major blocks to cell cycle renewal by P16 inhibitor
of cyclin dependent kinase 4A (P16INK4A) and cyclin dependent kinase inhibitor 1 (P21 WAF1/CIP1) (17) at the G1/S
checkpoint. This eﬀect is exacerbated by an eﬀect of opiates to precipitate or predispose towards apoptosis or
cell death. Dividing cells, including stem cells, are known
to be particularly susceptible to immune activity (18).
The other area of great research interest in modern
times is the direct neuroimmune eﬀects of opiates. It has
been shown that the morphine an opiate nucleus binds
directly to the endotoxin grove of myeloid diﬀerentiation factor 2 (MD2) which is the extracellular binding
partner of the toll-like receptor (TLR4). In doing so it directly triggers the powerful TLR4 - NF-κB (nuclear factor
kappa –B) immune signalling pathway and synthesis and
release of the pro-inﬂammatory pre-proteins interleukin
(IL) -1 and -18. Inﬂammatory and stressful activity in the
extracellular and intracellular milieu trigger inﬂammasome formation by multiple pathways and so the active
native forms of the protein are cleaved from their precursors and the powerful inﬂammatory cascades downstream of these sequences are unleashed. The point is
that at the juncture of inﬂammasome function, inﬂammatory, stress, and cell death and cell damage signals are
integrated and powerfully ampliﬁed both in the brain in
all other organ systems (19). Clinical studies showing elevated levels of TNFα (tumour necrosis factor-α) and IL-1β
in COD strongly endorse this schema (10) as does a wealth
of recent basic sciences research.
In addition to binding at classical μ, γ, κ and orphanin/
nociception receptors, opiates have also been shown to
bind to the mitogen activated protein kinase (MAPK),
transforming growth factor-beta (TGFβ), and phosphoinositol-3 kinase (PI3K) pathways, all of which are
critically involved in cell renewal – cell death decisions
and classical oncogenic pathways. Taken together this
under-recognized epidemiological and molecular body
of evidence strongly suggests that the true toxicity of
long term opiate addiction has been seriously underestimated by mainstream medical practice. Moreover if COD
were thoroughly and rigorously investigated and understood at the molecular level our appreciation of the basic
biology of degenerative disorders including atherosclerosis, neuropsychiatric disease, cancer and ageing would
almost certainly be improved. The advent of subcutaneous naltrexone implants, which reverse the pathophysiology of COD, and can act for up to two years, creates a
major therapeutic alternative to indeﬁnite opiate maintenance which in many places has become a treatment
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of last resort, and is closely aligned with a philosophy
of therapeutic despair and nihilism. In other words advances in general biology will inform our understanding
of the treatment of opiate dependency, and advances in
our understanding of the pathophysiology of opiate dependence will inform our biological perceptions, and indicate potential therapeutic targets for many age related
disorders such as those alluded to above.
The key to unlocking this puzzle will be dedicated research coupled with open dissemination of information
ﬁrst throughout the medical profession and then to the
wider community beyond. The treatment of both COD
and age related disease in the general community can be
expected to beneﬁt.

Authors’ Contribution
Dr Reece performed the literature, analysed the evidence, and wrote the paper.

Financial Disclosure
Nil Funding Provided.

References
1.
2.
3.
4.

5.

6.

United Nations Oﬃce of Drugs and Crime. World Drug Report
2009. Vienna: UN ODC; 2009
Wodak AD. Public health and politics: the demise of the ACT heroin trial. Med J Aust. 1997;167(7):348-9.
Bernard C. Leçons sur le diabète et la glycogenèse animale. Baillière;
1877.
Degenhardt L, Randall D, Hall W, Law M, Butler T, Burns L. Mortality among clients of a state-wide opioid pharmacotherapy
program over 20 years: risk factors and lives saved. Drug Alcohol
Depend. 2009;105(1-2):9-15.
Darke S, Duﬂou J, Torok M. The comparative toxicology and
major organ pathology of fatal methadone and heroin toxicity
cases. Drug Alcohol Depend. 2010;106(1):1-6.
Smyth B, Hoﬀman V, Fan J, Hser YI. Years of potential life lost

Int J High Risk Behav Addict. 2012; 1(2)

7.

8.

9.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

among heroin addicts 33 years after treatment. Prev Med.
2007;44(4):369-74.
Rosen D, Smith ML, Reynolds CF, 3rd. The prevalence of mental
and physical health disorders among older methadone patients.
Am J Geriatr Psychiatry. 2008;16(6):488-97.
Sadeghian S, Darvish S, Davoodi G, Salarifar M, Mahmoodian M,
Fallah N, et al. The association of opium with coronary artery disease. Eur J Cardiovasc Prev Rehabil. 2007;14(5):715-7.
Kim TW, Alford DP, Malabanan A, Holick MF, Samet JH. Low bone
density in patients receiving methadone maintenance treatment. Drug Alcohol Depend. 2006;85(3):258-62.
Neri S, Bruno CM, Pulvirenti D, Malaguarnera M, Italiano C, Mauceri B, et al. Randomized clinical trial to compare the eﬀects of
methadone and buprenorphine on the immune system in drug
abusers. Psychopharmacology (Berl). 2005;179(3):700-4.
Reece AS. Hair graying in substance addiction. Arch Dermatol.
2007;143(1):116-8.
Reece AS, Davidson P. Deﬁcit of circulating stem--progenitor cells
in opiate addiction: a pilot study. Subst Abuse Treat Prev Policy.
2007;2:19-28.
Mousavi MR, Damghani MA, Haghdoust AA, Khamesipour A. Opium and risk of laryngeal cancer. Laryngoscope. 2003;113(11):193943.
De Martinis M, Franceschi C, Monti D, Ginaldi L. Inﬂamm-ageing
and lifelong antigenic load as major determinants of ageing rate
and longevity. FEBS Lett. 2005;579(10):2035-9.
Sadeghian S, Dowlatshahi S, Karimi A, Tazik M. Epidemiology
of opium use in 4398 patients admitted for coronary artery
bypass graft in Tehran Heart Center. J Cardiovasc Surg (Torino).
2011;52(1):140-1.
Randall D, Degenhardt L, Vajdic CM, Burns L, Hall WD, Law M, et
al. Increasing cancer mortality among opioid-dependent persons in Australia: a new public health challenge for a disadvantaged population. Aust N Z J Public Health. 2011;35(3):220-5.
Zagon IS, Verderame MF, McLaughlin PJ. The biology of the
opioid growth factor receptor (OGFr). Brain Res Brain Res Rev.
2002;38(3):351-76.
Anderson JE. A role for nitric oxide in muscle repair: nitric oxide-mediated activation of muscle satellite cells. Mol Biol Cell.
2000;11(5):1859-74.
Hutchinson MR, Shavit Y, Grace PM, Rice KC, Maier SF, Watkins
LR. Exploring the neuroimmunopharmacology of opioids: an
integrative review of mechanisms of central immune signaling and their implications for opioid analgesia. Pharmacol Rev.
2011;63(3):772-810.

49

