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How Will Science Help to Address the Opioid Crisis?

Lola Welsch

You have probably heard about the opioid crisis: an epidemic of opioid abuse and overdoses of highly potent pain-
killers such as morphine, heroin or oxycodone - raging in North America since 2010. The number of opioid-related
deaths surpassed 4,000 in 2017 in Canada alone, placing opioid use as the leading cause of premature deaths (above car
accidents). On top of that, opioid abuse during pregnancy has led to a dramatic increase in drug-dependent newborns
and has additionally contributed to the spread of infectious diseases such as HIV and hepatitis C [1]. If we take a look
back, we can better understand the origins of this crisis: morphine, the active substance in opium extracted from poppies,
has been used for centuries due to its unparalleled pain-relieving and euphoria-inducing properties. In the 1990s, the
modern pharmacopeia introduced synthetic molecules such as oxycodone, marketed by pharmaceutical companies as safe,
non-addictive pain-relievers. Subsequently, the prescription rate of opioids increased dramatically, reaching a peak in
2010, exposing a large numbers of North Americans to highly addictive drugs. Prescription opioids have been a gateway
to non-medical use of opioids for many people: approximately 10% of patients with opioid prescription develop an opioid
use disorder [2]. In addition to facilitating drug use among non-users, prescription opioids were also the main supply
for the illicit market, making opioids available on the streets. In 2012, authorities grew increasingly recognizant of the
harms resulting from over-prescription and took measures to reduce the prescription of opioids [1]. Despite these efforts,
the crisis worsened with the introduction of a new, incredibly potent and easily synthesized opioid on the illicit market.
Prescription-reliant opioid users, at times, had no choice but to turn to this hazardous drug, exacerbating the current
opioid crisis. Several national measures have since been implemented to contain this global health issue: reduction of
opioid prescription, intensification of the monitoring of prescribed opioids, creation of safe consumption centers and
distribution of naloxone, an overdose-reversing drug. Despite these efforts, considerable work remains to overcome the
crisis, and research has an important role to play [3].

The National Institute of Health (NIH) have drawn two lines of research to foster the efforts to address the epidemic:
the first objective is reactive and focuses on improving care for opioid use and addiction. The second objective is
proactive and attempts to mitigate opioid use by offering alternative pain relief techniques (Initiatives Research plans,
NIH, 2018). In April 2018, the NIH started the HEAL program (Helping to End Addiction Long-term). The initiative
encourages improvements to opioid use disorder therapies, in particular though the combination of psycho-therapies and
medication-assisted treatment (promoting transition drugs such as buprenorphine or methadone).

Interestingly, computer-based tools are under development to broaden and facilitate access to psychiatric care, often in
limited availability. For instance, the National Institute of Drug Abuse is developing an interactive program intended for
cognitive-behavioral therapy (CBT). In essence, CBT is a form of psycho-therapy focused on treating specific maladaptive
behaviors, problems, and symptoms. CBT has shown efficacy in addressing substance use disorders and coping with the
disease. In this program, Dr. Caroll and colleagues use a combination of games, cartoons and interactive exercises to
teach patients how to deal with stressful or risky situations without returning to drug use. These kinds of computer-
assisted therapies offer several advantages compared to currently available therapies; CBT could be the first step for
patients to engage in a complete therapeutic process and to enhance the recovery rate. Their use also liberates time for
the psycho-medical staff to manage in-person clinical therapies [4]. Other teams in the field of addiction therapy are
working on tools for early diagnosis of substance use disorders. These include using innovative approaches such as state-
of-the-art neuro-imaging techniques [5], or combining social media data with deep neural networks to identify at-risk
populations [6]. All of these efforts are made in the hope to better address addiction disorders, parallel to traditional
addiction prevention strategies.

The majority of opioids abusers are first introduced to these drugs via prescriptions for severe and/or chronic pain;
despite the harmful and addictive potential of opioids, they remain the best class of drugs for pain relief. In this context,
researchers are looking for opioid-like painkillers with fewer unwanted side-effects. To this end, some drug discovery
strategies comprise designing “better opioids” by tweaking the cellular target of the drugs. Scientists have been able
to manipulate the effects of the chemicals. Progress has been made in this field particularly with drugs called “biased
opioids”: as traditional opioids, they target the mu opioid receptor, responsible for all the effects of morphine. However,
unlike traditional opioids, they are biased toward a specific cell signaling pathway, the one thought to be responsible
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for pain relief. It is also believed that they lessen the activation of the pathway thought to be responsible for tolerance
development, respiratory depression, nausea and constipation. Other similar approaches to designing the ideal opioid
involve identifying molecules acting at different opioid receptors. However, the question of the addictive potential of
these drugs and their rewarding properties is still debated and likely will not be available in the clinic for many years
[7]. To avoid opioids altogether, a considerable effort is taking place to develop new non-opioid analgesics. For instance,
there is increasing evidence supporting the use of medical marijuana in treating chronic pain [8]. In parallel, other
non-pharmacological approaches are underway: pilot studies with demonstrated efficacy of physiotherapy or meditation
in the reduction of chronic pain offer some hope [9].

Science has taken a very diverse approach and tackles the opioid crisis from complimentary perspectives. Even if we
can distinguish major priorities in research, this article is not an exhaustive list of all existing attempts to address the
issue, but every idea and effort is an important piece of the puzzle. Importantly, the solution can only be complete by
combining research, medicine, technologies, personal psychiatric care, public health interventions and harm reduction
policies. To conclude, we can pinpoint that researchers and clinicians working in the field of opioid use disorders
recommend talking about it and treating it as a chronic illness and not a moral failing. The first step in addressing the
crisis would then be to go over the stigmatisation and marginalization of opioid use to make a change in how we choose
to move for better care [10].
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