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Suboxone: History, controversy,
and open questions
Andy Sivils, Paige Lyell, John Q. Wang and Xiang-Ping Chu*

Department of Biomedical Sciences, School of Medicine, University of Missouri-Kansas City,
Kansas City, MO, United States

There are more than 200 opioid overdose deaths each day in the US. In

combating this epidemic we look to available treatment tools. Here, we

find only three medications approved by the Food and Drug Administration

(FDA) for the treatment of opioid use disorder. Of the three, buprenorphine

is of particular importance due to its reduced overdose potential as a

partial opioid agonist. Evidence supports its clinical equivalence to its full

agonist cousin methadone, and suggests that it is better slated for long-

term treatment of opioid use disorder compared to the non-selective opioid

antagonist naltrexone. Buprenorphine is most popularized within Suboxone, a

medication which also contains the non-selective opioid antagonist naloxone.

The naloxone has no additional effect when the drug is taken as instructed, as

it is intended to prevent diversion in those that would attempt to inject the

medication. While Suboxone is regarded by some as the future of medical

treatment, others have expressed concerns. This review aims to explore the

history, controversy, and open questions that surround buprenorphine and

its most prescribed variation, Suboxone. These include its pharmacological,

legislative, and social history, alternative indications, efficacy as a treatment

of opioid use disorder, and more. Armed with this information, the reader will

have a more in-depth and holistic understanding of the medication’s place in

their community.
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Suboxone, buprenorphine, addiction, opioid use disorder, opioid epidemic,
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Introduction

In 2021, drug overdose deaths in the United States exceeded 107,000–a record high
(1). 80,816 of these involved opioids (1). These totals are a substantial increase from just
2 years prior in 2019, where an estimated 70,630 lives were lost to overdose and 49,860 of
them were opioid-related (2, 3). Looking back further, since the beginning of the opioid
epidemic in 1999, there has been a nine-fold increase in opioid-involved overdose deaths
(1, 4). These statistics reveal a pattern over the last two decades worthy of investigation.
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The Centers for Disease Control and Prevention (CDC)
identifies three waves of the opioid epidemic: first, prescription
opioids (e.g., oxycodone, hydrocodone); second, heroin; and
third, synthetic opioids (e.g., fentanyl). The first wave began
shortly after OxyContin (oxycodone controlled-release) was
approved by the Food and Drug Administration (FDA) in
1995. By 1999, some 400,000 Americans admitted to abusing
oxycodone (2, 4, 5). Just 4 years later, this number increased
to nearly 2.8 million Americans, and by 2010, it rose to nearly
12 million (5, 6). The number of opioid prescriptions and
the rate of opioid-overdose deaths increased in parallel, both
showing a four-fold increase from 1999 to 2010 (7, 8). This
first wave of deaths was a surprise to prescribers who had been
told that the drug’s controlled-release mechanism made it less
susceptible to abuse.

As the population of prescription drug users rose, so
did the price. Users had to find more economic alternatives.
Thus, the second wave centered around heroin–a cheap, more
potent substitution to prescription opioids (2). In 2010, heroin
overdose deaths had a sharp uptick which resulted in a 350%
increase by 2013 (2–4, 9). During this wave, the American
Society of Addiction Medicine (ASAM) reported that about 80%
of new heroin users had first started their illicit drug use by
misusing prescription opioids (8). But as time went on, and
the market for illicit opioids continued to increase, even more
potent drugs began to take the lead.

The third wave was therefore marked by the surge in
synthetic opioids, most commonly Fentanyl, shortly after
2014 (2, 4). According to the National Forensic Laboratory
Information System, law enforcement reports of Fentanyl
increased by 247% from the second half of 2013 to the first half
of 2014 (10). Today, synthetic opioids account for over 80%
of all opioid overdose deaths (11). Fentanyl is 50 times more
potent than heroin and 100 times more potent than morphine
(12). The problem was so bad during this period that the CDC
attributes the general decrease in life expectancy from 2014 to
2017 to the increase in these opioid overdose deaths (13). For
perspective, this was the first decline in general life expectancy
since 1993–when the acquired immunodeficiency syndrome
(AIDS) epidemic ravaged the US (13). Now, more than 150
Americans die every day due to synthetic opioid overdose (12).

Using the three-wave categorization is useful to understand
the way this epidemic has evolved and worsened overtime.
However, it’s equally important to recognize that with each new
wave the old waves do not die out. They simply plateau and are
surpassed by a new medium. All together, they demonstrate a
serious problem in our community and an increasing risk to
a vulnerable patient population. The medical field’s attempts at
reducing these deaths have not all been a success.

Detoxification, abstinence-based programs, and
psychosocial therapies alone have consistently failed (14–16).
Currently, the FDA recommends medication-assisted treatment
(MAT) for substance use disorders (SUD) (17). For opioid

use disorder (OUD) specifically, there are three medications
approved by the FDA–an opioid antagonist, naltrexone, and
two opioid agonists, methadone and buprenorphine (17). Each
of these forms of MAT has been shown to significantly benefit
OUD patients, most notably by decreasing the rates of overdose
and death (14, 17–21). One meta-analysis found that the risk of
death due to overdose in patients receiving no MAT was eight
times higher than in those receiving MAT (19). Prior research
has also shown that MAT leads to a reduction in the rates of
HIV and hepatitis C transmission, relapse, and criminal activity
(14, 16, 20, 21).

Choosing the appropriate medication is multifactorial, and
treatment should always be individualized. However, MAT with
the use of an opioid agonist is generally preferred especially in
those with moderate-to-severe OUD (17). The largest barrier
to MAT with naltrexone is that a patient must undergo
full detoxification before initiating treatment (18, 21). While
buprenorphine and methadone can be started as soon as a
patient has made the decision to seek treatment, with some
consideration to not precipitate withdrawal depending on the
patient’s current use (18, 21).

Withdrawal from short-acting opioids (e.g., heroin,
fentanyl) can last four to ten days (22). During this time, a
patient is prone to experience insomnia, diarrhea, intense pains,
and anxiety resulting in severe distress (20, 22). Therefore,
many patients struggle to fully detox prior to the start of
treatment and ultimately choose to return to their illicit drug
of choice (18). That said, evidence suggests that naltrexone
has similar efficacy in the treatment of OUD compared to the
opioid agonists when successfully administered (18). However,
the data regarding overdose and death following relapse
demonstrate that the opioid antagonist is worse compared to
buprenorphine and methadone (19, 22, 23). During abstinence
from opioids, as in naltrexone therapy, there is a loss of opioid
tolerance–a tolerance that is for the most part maintained on
agonist medications (22). Therefore, patients who relapse after
antagonist medication use are more likely to misjudge the
amount of drug they can safely use.

Another significant deficit of naltrexone compared to the
agonist medications is the lack of a recommendation for
treatment in pregnant women. With a significant rise in
OUD prevalence seen in this population, this is of particular
importance to the medical community (24, 25). One study found
that from 2010 to 2017, there was a 131% increase in OUD in
pregnant women documented at the time of birth (24). Another
study found that from 1999 to 2013, the incidence of neonatal
abstinence syndrome increased nearly 300% (26). Opioid use
during pregnancy has been linked to poor outcomes in the infant
such as birth defects (e.g., cleft palate/lip, atrial and ventral septal
defects, spina bifida), low birth-weight, increased utilization of
healthcare services during infancy, and sudden infant death
syndrome (27–29). It is worth noting that the prevalence of
OUD has also significantly increased in women of childbearing
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age; thus, opioid agonists may be more appropriate for this
patient population as well (21, 22, 25, 30).

As for the two agonist medications that can be given to
women in this population, methadone was the first to be
approved and was the first successful medication used to treat
OUD (17). It was originally approved by the FDA in 1947 for
its long-acting analgesic and antitussive effects (31). However,
in the early 1960’s, Dr. Vincent Dole and Dr. Marie Nyswander
began the first clinical studies to examine its potential as an
OUD treatment (31). They hypothesized that the drug’s long-
acting, morphine-like effects would satisfy opioid cravings and
decrease drug-seeking behavior in patients addicted to heroin
and morphine (31). This provides patients with a chance to
lead more productive, fulfilling lives. The results of these studies
quickly gained popularity, and methadone’s indication for OUD
was approved in 1972 (31). The influence methadone had on
OUD treatment even landed it a spot on the World Health
Organization’s List of Essential Medicines (20, 32).

Now, there are three agencies that oversee methadone
regulation at the federal level–the FDA, the National Institute
of Drug Abuse (NIDA), and the Substance Abuse and
Mental Health Services Administration (SAMHSA) (31). These
regulations ensure methadone is only prescribed to patients
who are currently inpatient or part of a federally regulated
treatment program (31). In addition to these three regulatory
bodies, methadone treatment is further restricted at the state
level and sometimes at the county level as well (31). Though
some have argued to the contrary, many contend that this level
of oversight is needed. This is partly explained by previous
attempts at maintenance therapy for OUD. Morphine clinics,
which were mainly for soldiers who had become addicted
following war wounds, proved to cause more harm than good
(31). Following the Harrison Narcotic Act of 1914, the American
Medical Associated (AMA) adopted a resolution in 1920 (31).
This resolution led to a closing of all the “ambulatory clinics”
that were providing maintenance morphine therapy to addicts–
considering these venues to not be medicine but instead simple
drug-trafficking (31).

Some 50 years later, with the Nixon administration in full
swing, legislation was passed which led to the creation of drug
schedules (31). With the creation of these, the newly formed
Drug Enforcement Administration (DEA) labeled methadone as
a Schedule II substance due to its high potential for abuse and
dependency (20, 31, 33, 34). Shortly after the implementation
of methadone therapy in the 1970s, reports of diversion
began to emerge (35). This, coupled with shifting presidential
administrations and government sentiment toward addiction
treatment, led to continued legislative changes regulating the
prescription of methadone maintenance (31).

From then on, many patients have had difficulties gaining
access to the medication. For example, treatment centers which
can prescribe methadone are often too far from patients’ homes
and are not offered in every state (36, 37). This is especially

true for patients living in rural areas, who have historically been
disproportionately affected by deaths due to opioid overdose
(36, 38). Furthermore, treatment centers typically have long
waitlists, which puts a strain on patients simply trying to live
their lives as productive members of society (37). Regardless
of these hurdles, methadone represented a shift in the way the
US combatted OUD and served as a harbinger for treatment
efforts to come.

The mainstay of contemporary treatment is the second of
the two agonists, buprenorphine. From 2004 to 2011, the use of
buprenorphine increased 2,318% compared to methadone’s 37%
(39). Its abuse which led to emergency room visits rose by 384%
over the same period compared to methadone’s 48% (39–41).
Buprenorphine’s pharmacological activity is unique compared
to methadone and other pure agonists. Additionally, its side
effect profile is better for patients than other opioids (42). These
factors led to its inclusion in the medication Suboxone, a 4:1
formulation with the opioid antagonist naloxone (43). Due to
these special features and the growing sentiment that it is the
gold standard for OUD management, the modern era of medical
care hinges on its safety, efficacy, and validity as a treatment.

The objectives of this review are to investigate Suboxone’s
history (Figure 1), relevant controversy, differing schools of
thought, research gaps, and to provide an overview of the state-
of-the-art treatment of opioid use disorder with this medication.
It is the hope of the authors that each reader acquires a deeper
appreciation for the nuance of this medication and a greater
sense of responsibility in treating those with addiction–not as
problems to be solved, or deaths to be prevented, but as lives to
be saved.

Pharmacological history and
controversy

The opium poppy Papaver somniferum is thought to date
back to around 5,000 BC, making it one of the oldest known
medicinal plants (44). It was not until 1,806 when morphine
was first extracted from this plant. In the 1,850s, shortly
after the invention of the hypodermic needle, morphine use
dramatically increased because it was found to be effective agent
for treating post-operative pain and as an adjunct to minor
surgical procedures (45, 46). The injection of morphine was
found to be particularly useful during the American Civil War,
where it was extensively used to treat wounded soldiers (44).
However, this led to many opioid-dependent veterans returning
home after the war. In fact, this was so prominent that opioid
addiction was referred to as “the soldiers’ disease” (44).

In 1874, heroin was synthesized (47). It was marketed as
less addictive than other opioids and was thus recommended
over the use of morphine. Prescription heroin was given for
analgesia, cough-suppression, and to treat morphine addiction
(47, 48). Fifty years after being synthesized, the Heroin Act
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FIGURE 1

Opioid timeline. NRC, National Research Council; CDA, Committee on Drug Addiction; CPDD, Committee on Problems of Drug Dependence;
ARC, Addiction Research Center; FDA, Food and Drug Administration; BUP, buprenorphine; CSA, Controlled Substance Act; OUD, opioid use
disorder; RBG, Reckitt Benckiser Group; BBG, Buprenorphine Business Group; DATA, Drug Addiction Treatment Act; SAMSHA, Substance Abuse
and Mental Health Services Administration (2, 5, 13, 31, 43, 45, 47, 48, 55).

determined that the medicinal use of heroin is illegal (48). It
is interesting to look back on this era, with the knowledge
of contemporary science, and see the clear mistakes that were
made. But it is important to recognize that with the information
professionals had at the time, it seemed a reasonable course of
action. One sizeable deficit in their knowledge was the fact that
opioid receptors had not been delineated yet.

It was not until the 1950s when researchers first proposed
the idea of opioid receptors, and it was not until the 1970s that
researchers were able to provide evidence of their existence (46,
47). We now know that there are three major opioid receptor
families–mu (MOR), kappa (KOR), and delta (DOR). Each
family consists of at least two to four subtypes; however, to
avoid complexity, this review will focus on each opioid receptor
family as a single entity (49). Each of these families consists of G
protein-coupled receptors (GPCRs) which are primarily, but not
exclusively, found in the peripheral and central nervous system
as they function to inhibit pain pathways and regulate reward
circuitry (45, 50). These families are in part distinguished by
their distinct physiological effects, in addition to their varying
specificities for endogenous and exogenous opioid ligands
(Table 1; 45, 51, 52). Analyzing these receptors’ interactions with
buprenorphine will help us establish an understanding of the
molecule and its unique place in pharmacological history.

Buprenorphine is generally accepted to be a partial agonist
at the MOR based on in vitro assays used for its FDA
approval; however, there is debate regarding the appropriate
label describing the drug’s pharmacological activity (54–57).
According to Trevor et al., a partial agonist produces less than

full effect at maximum dosage compared to a full agonist (52).
Conceptually, medical providers will explain this by saying
that the molecule binds to the receptor but stays bound for
a longer duration, therefore blocking other molecules from
binding. Multiple studies have shown that buprenorphine
does exactly this as it binds at MORs with high affinity
and exhibits slow dissociation (58). MOR activation decreases
pain perception and increases reward-related behavior, as
evidenced by experiments with MOR-knockout mice which
demonstrated increased pain perception and decreased reward-
related behaviors following morphine administration (50, 51,
59). Thus, buprenorphine activity at the MOR receptor
decreases pain and increases reward-related behavior up to the
purported ceiling of these effects.

TABLE 1 Opioid receptor families, their major functions, and
associated endogenous agonists (52, 53).

Receptor family Mu Kappa Delta

Functions Analgesia
Euphoria
Physical
dependence
Respiratory
depression
Reduced gastric
motility

Analgesia
Dysphoria
Reduced gastric
motility

Analgesia
Tolerance
Anxiolytic

Endogenous
agonists

Endorphins Dynorphins Endorphins
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Furthermore, the longer duration of receptor occupancy
is reported to lead to less severe withdrawal symptoms
and reduction in cravings compared to other opioids (58).
Perhaps an even more clinically relevant difference is the
risk of overdose. When a patient on buprenorphine takes an
opioid such as heroin or fentanyl, the risk of overdose is
significantly decreased because there are less receptors available
to be bound (58, 60). These characteristics have led this
chemical to the center of the world’s conversation on substance
use and treatment.

However, there are other explanations of the pharmacology
which conflict with this description. These arise first when
reviewing clinical efficacy. The primary desired clinical effect
of opioids is analgesia. Multiple studies have shown that
buprenorphine can produce the same or greater analgesic effects
as other opioid agonists (56, 57, 61, 62). This suggests that
whatever ceiling effect buprenorphine might have at the MOR,
it is not low enough to make a difference in the perception of
pain–or maybe something other than partial agonism happens
at this receptor (56, 57, 61, 62).

One claim is that buprenorphine is actually a full agonist at
the mu receptor (56). The studies which led to the conclusion
that buprenorphine was a partial agonist came from the
aforementioned in vitro assays in the 1970s (56). To the
contrary, more modern evidence suggests that not only is there
no ceiling effect on analgesia produced by agonist activity at
the mu receptor, but that buprenorphine is on average 30 times
more potent than morphine (56, 61). Another report involving
a group of physicians and scientists from all over the world
concluded that buprenorphine clearly behaves as a full mu-
opioid agonist for analgesia in clinical practice (57). They only
mentioned its ceiling effect, or proposed partial agonist status,
in regard to the ceiling on respiratory depression (57).

Some researchers contend that even if this molecule had
partial agonist activity beyond its influence on respiratory
depression, because the desired clinical effect–analgesia–is
produced when only 5–10% of mu receptors are occupied
such a classification would be inaccurate (56, 63). This idea
is important for understanding the differing pharmacological
schools of thought. Imagine a full agonist and partial agonist
provide a hypothetical number of relief points. The full
agonist can provide ten times more relief points than the
partial agonist. Suppose it is then discovered that the relief
points required for subjective pain relief are well below the
maximum that the full agonist can provide. In fact, the amount
required is below even the partial agonist’s maximum. Then the
hypothesized pharmacological difference in these medications
would be irrelevant. Thus, it is “nowadays widely accepted” in
the scientific community that buprenorphine behaves as a full
agonist in analgesia at the MOR (64).

But the arguments continue to widen in scope. The
previously mentioned inhibition of other opioids due to
buprenorphine partial agonist activity at the mu receptor has

not been consistently produced. As shown in a randomized,
double-blinded, four-arm trial study by Oifa et al., when
buprenorphine was added to morphine for pain control in
the 12 h following abdominal surgery, the analgesia was
superior and not inhibited (56, 65). A similar study reported
equivalent findings where subcutaneous administration of
buprenorphine led to a synergistic effect with the participant
group receiving the medication in addition to morphine (56, 66).
The previously cited consensus expert report found once again
that buprenorphine administration with other opioids created
no problems in producing the needed analgesia (57). Together,
these findings make a compelling case for buprenorphine’s status
a full agonist at the MOR. But others contend that instead of
full and partial agonism, perhaps another kind of pharmacology
is taking shape.

This third option involves what is called biased agonism.
This is a relatively new pharmacological receptor theory which
involves the activation of a specific downstream pathway
compared to others after G-protein coupled receptor (GPCR)
activation by a ligand (64, 67, 68). In the case of the MOR,
there are two main pathways after GPCR activation: G-protein
or arrestin mediated downstream pathways (67). Research
has shown that in arrestin-3-knockout mice (also known as
β-arrestin-2), the respiratory depressant and gastrointestinal
effects of morphine are reduced (67, 69). An investigation
into the bias of buprenorphine reported a G-protein bias
(70). These findings underscore the mu agonist activity, apart
from respiratory depression, and provide a more accurate
pharmacological description of the substance. But even this
description could be incomplete, the other two opioid receptor
families may play a part.

Unlike most mu-opioid agonists, buprenorphine acts as
an antagonist at KORs and DORs. The KOR family is
unique in its production of dysphoria and depression (49).
Endogenously, this is produced by dynorphins (51). It is thought
that this pathway helps regulate the MOR/endorphin pathway
(51). Thus, KOR antagonism has been shown to offer some
improvement in comorbid depression and anxiety (49, 58, 71).
Together with buprenorphine’s known action on the receptor,
it is hypothesized that buprenorphine’s anti-hyperalgesia is due
to its KOR antagonism (64). There is also some evidence
suggesting that the antagonism of DORs may reduce the
addictive profile of the drug.

A further look at these receptors and the reward system
yields some consensus conclusions. For one, the MOR family
produces euphoria and is highly implicated in rewarding
behavior (53). It is also known that the DOR family acts similarly
with MORs to increase analgesia (72). When MORs and DORs
are activated, they cause a synergistic increase in dopamine
in the nucleus accumbens, which results in more reward (i.e.,
reinforced addictive behaviors) (53, 72, 73).

In contrast, KOR agonism decreases dopamine in the
nucleus accumbens when activated (73). Experiments on
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adolescent rats showed decreased social play after kappa agonist
administration (74). Thus, KOR antagonism leads to an increase
in dopamine in the nucleus accumbens relative to its physiologic
or synthetic antagonism (75). In the case of buprenorphine,
this means that both the mu agonism and kappa antagonism
produce rewarding effects in known circuity, and it is possible
that the delta antagonism produces a comparatively negative
effect. No current science can quantify the exact reward, namely
dopamine, produced by each substance due to the variation
in receptor density, ligand composition, individual neuronal
variance, and many other technological factors. This is a notable
gap in the research which can only be filled with considerable
time, effort, and scientific advancement. However, the known
receptor theory and accompanying data are sufficient to support
the notion of a rewarding pharmacology for buprenorphine, like
other opioids–not constituted by partial agonism.

Regardless of the school of thought one falls in given the
evidence, arguments for and against its status as a partial
agonist are weakened by the fact that all opioids produce
differing analgesic effects in patients and in animal models
(47, 76). Pain is hard to measure. It is a subjective entity that
contains an emotional component. Investigations have shown
that perception of pain does not always correlate to the intensity
of a pain stimulus (76). So, the mainstay of clinical measurement
in this class of medication is quantitatively hard to gauge,
thus limiting the validity of any conclusive statements. And
regardless, it is widely accepted that it produces less adverse
effects like respiratory depression and euphoria (60, 61, 77, 78).
Thus, buprenorphine is still clinically relevant given its superior
side effect profile compared to other agonists.

Outside of the pharmacology of buprenorphine is the
one other component of Suboxone: naloxone. This mu-
opioid antagonist counteracts opioid agonists, but only when
intramuscularly, subcutaneously, intranasally, or intravenously
administered (79). When given sublingually, as in Suboxone,
naloxone has no effect on buprenorphine and is not intended
to. The addition of naloxone was an effort to prevent
diversion and abuse of Suboxone via the previously listed
mechanisms. It does not reduce or effect the agonist activity
of buprenorphine when Suboxone is taken as prescribed.
Essentially, a patient administering Suboxone as instructed is
taking buprenorphine alone.

However, there has been recent debate if naloxone is actually
efficacious in Suboxone when diversion is attempted (60).
According to Suboxone’s FDA label, the half-life of naloxone
ranges from 2 to 12 h, while that of buprenorphine ranges
from 24 to 42 h (55). The antagonist effects of naloxone would
theoretically wear off long before the agonism of buprenorphine
(60, 80). Even still, some evidence suggests that the subjective
effect of a drug is not the driving purpose for addiction. Instead,
the drug-associated rewards could be entirely separated from the
pleasurable effects of the drug, where individuals pursue largely
subconscious manifestations and are sensitized over repeated

drug exposures (60, 81–84). And while the pharmacology itself
has been disputed, some clarity may be found within the broader
history of the molecule. Clinicians and scientists can garner
important insight into the origins of varying schools of thought
regarding the proper use of the medication.

History of medical policy and
controversy

In 1921, the National Research Council (NRC) created the
Committee on Drug Addiction (CDA), eventually known as the
Committee on Problems of Drug Dependence (CPDD), in order
to find morphine substitutes as a way to approach the “opium
problem” (43). In 1935, the first US Narcotic Farm opened in
Lexington, Kentucky (43). The 1,500 bed institution was shared
with the Federal Bureau of Prisons as the subjects for human
experimental research were felons convicted of drug charges
(85). It would later become known as the Addiction Research
Center (ARC) (43). John Lewis, a chemist in the UK who worked
at a home products company named Reckitt and Colman
(Reckitt), discovered buprenorphine in 1966 out of an effort to
develop analgesics (43). He later helped supply buprenorphine
to the ARC via Reckitt and Colman for research purposes (43).
Lewis describes his work developing buprenorphine by saying
“we were trying to beat morphine, not methadone” (43, 86).

The scientific community’s emphasis on buprenorphine
as a candidate for addiction treatment came in the wake
of bureaucratic reshaping that occurred in 1975 (43, 86).
The National Academy of Sciences reorganized its structure
which led to the termination of the Committee on Problems
of Drug Dependence (CPDD) as an NRC committee (43).
Then, in 1976 the Federal Bureau of Prisons decided to
phase out all participation of ARC’s prison recruitment
channel (43). In defense of the program, researchers placed
emphasis on buprenorphine as a sign of progress in developing
alternatives to methadone maintenance (43). Subsequently, in
1978, the landmark paper displaying research from ARC on
the therapeutic potential of buprenorphine for addiction was
published (87). However, the journey from scientific data to
being sold as a medication was filled with hurdles.

One of the hurdles seemed to be inherited from its MAT
predecessor methadone, regulation by federal authorities
citing diversion risk (43). Another set of hardships involved
scheduling, both nationally and internationally. Charles
O’Keefe, a former Clinton advisor and CEO of Reckitt Benckiser
Pharmaceuticals, Inc. (eventually absorbed into Indivior) from
1991–2004, was a notable figure in defending buprenorphine’s
classification internationally (43). In an interview with historian
Nancy Campbell, O’Keefe said “you had to jointly defend the
class of drugs, to keep the agonist/antagonist where they were”
(43). At the national level things loosened on buprenorphine, as
it was changed from schedule II to schedule V in 1985 (43, 88).
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Even Reckitt had their doubts at first. Mirroring the attitude
of most analgesic pharmaceutical distributers, they worried
their product might be “tainted” from the perspective of
providers and patients if it was also used in addiction treatment
(43). This reluctance was amplified, as remembered by Chris
Chapleo the Director of Buprenorphine Business from 2012–
2014 for Reckitt, by the “misuse, abuse, (and) diversion of
buprenorphine, the analgesic product” (43). In fact, more than
half of Temgesic, the buprenorphine analgesic medication, was
being used off-label to treat addicts in France (43). This led to it
being included in the Convention on Psychotropic Substances in
the late 1980s (43). After that, there was a 50% drop in sales (43).

More than a decade after the seminal paper displaying
buprenorphine’s potential as an addiction therapeutic the US
government placed a focus on finding an addiction treatment.
Specifically, the NIDA, which ARC was absorbed into, aimed
at relapse prevention and had buprenorphine in its sights
(85). As a result of this keen interest, a deal was ratified in
1994 between Reckitt and the US government (43). Reckitt
negotiators were purportedly convinced by arguments about
“social responsibility” toward drug addicts and the ethics
of withdrawing buprenorphine from patients taking it for
pain (43).

NIDA pledged to co-fund the development of Suboxone
for US distribution in the treatment of addiction (43). Orphan
status for Suboxone and Subutex was offered on the rare grounds
of the cost recovery principle–that Rickett might not be able
to make back its cost (43, 89). This granted the company
7 years of monopoly on the US market. After a series of
NIDA funded trials and lobbying efforts, the Drug Addiction
Treatment Act passed in 2000 (43). Physicians could now treat
opiate-dependent persons in the outpatient setting following
an 8-h certification (43). Then, in 2002, FDA approval was
granted for Subutex and Suboxone (43). Less than two decades
later, recouping the costs was never in doubt. In fact, Suboxone
generated $785 million in net revenue in 2019 compared to
Viagra’s roughly $500 million (90, 91).

But the DEA did end up restricting buprenorphine more,
taking it from schedule V to schedule III in the same year
the FDA approved Suboxone (43, 88). Citing deaths from
overdose and thousands of documented cases of diversion, the
agency contended that the medication was not an accurate fit
for schedule V (43, 88). Federal and state governments have
intervened with Suboxone since then, but this information
can be more thoroughly reviewed elsewhere (92–96). The
scheduling change, lawsuits, and other regulatory restrictions
are believed by some treatment professionals to be reflections of
systemic forces. The same kind that has affected the treatment of
addiction for its entire history–stigma.

The US National Sigma Studies have collected data via face-
to-face interviews since 1996. Analysis of the most recent data
revealed the first significant reduction in stigma for one mental
health diagnosis, major depression (97). However, the same

data revealed that the idea that alcohol dependence is related
to bad character or moral failure has increased over the same
period (97). Similarly, one recent paper aimed at investigating
the barriers to medication assisted treatment for opioid use
disorder identified stigma as a notable problem (98). In fact,
there is stigma specific to buprenorphine which involves seeing
the medication as “a crutch” and goes further to assert that the
person using that medication is not really sober (99).

These forces have a significant impact on individuals with
substance use disorders who are in recovery and are thus vitally
important to the medical community tasked with treating them.
Due to the increasing negative influence on this specific patient
population and their standard of care one researcher, Madden,
interviewed 47 addiction treatment professionals and examined
stigma specific to MAT, including Suboxone (100). One of
the addiction treatment professionals reported running into
friction when calling in a prescription for Suboxone, underlining
negative sentiments like “it’s a crutch drug”, “you’re keeping
them addicted to something else”, and “it’s a money making
scheme” (100). They reported calling the pharmacy multiple
times, only to be told the prescription was never sent and
suspected that the pharmacists preferred not to have these
patients at their business (100). This suggests a unique feature
of intervention stigma compared to conventional condition
stigma, the patient is not the only one targeted.

Providers are also stigmatized for engaging in MAT. Some
of this can be attributed to inexperience with addiction science,
where some health professionals may not have extensive training
or experience with treating this patient population (100).
However, the paper also suggests that some of intervention
stigma might be from other treatment professionals themselves,
particularly those that support an abstinent only approach. It
seems there are two major claims from this camp which contest
the tenants of MAT. The first claim being that you do not need
MAT to live a successful and drug free life (100). This serves
as a defense of patients from providers who otherwise might
push an unnecessary medication. The second claim being that
even if MAT is helpful and legitimate as medical care, extended
treatment duration might verge on negligence. Many treatment
professionals are proponents of these viewpoints, others are
distinctly opposed, and some are somewhere in the middle.

Another of the interviewed addiction treatment
professionals used an analogy in defense of MAT which
stated “if you have the flu, you do take medicine, but not
forever” (100). According to the study author, this was an
example of intervention stigma in the sense that it viewed
drugs like Suboxone as medicine but not as a medicine that
can be taken for extended periods of time (100). Another study
followed up on Madden’s findings with similar evidence of
intervention stigma in providers who saw MAT as a temporary
tool, one that should be weaned off as soon as possible in
order to achieve the goal of being “drug free” (101). Outside
of formal treatment professionals there are collectives like the
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12-step community which are fundamental in many recovering
patients’ lives. These groups sometimes express ideas like “you
are not clean until you are not on anything,” insinuating that
the use of MAT is not truly sober and according to Madden
perpetuate intervention stigma (102). There has not been a
consensus among treatment providers whether these ideas are
evidence of stigma or are valid opposing arguments on how to
best care for those with substance use disorders.

Discussion

There are no signs that addiction is going away. It continues
to invade communities all around the world, stealing lives 1 day
at a time. Efforts have been made to curtail this phenomenon,
specifically as it relates to opioid use disorder. Heroin was
generated as a treatment for morphine addiction, methadone for
heroin, and now buprenorphine. If the available data accurately
represent the current state of the epidemic, providers and
scientists working to care for patients do not have a grip on this
issue. However, progress has been made.

For one, we know that buprenorphine has a safer side
effect profile than all the other opioid agonist medications.
Specifically, the deadliest element of opioid overdose is the
decrease in respiratory drive and buprenorphine leads to less
respiratory depression than the other opioid agonists (39). This
fact, along with the benefit of no longer using illicit opioids
which can contain undetermined amounts of fentanyl, may
account for the almost ten-fold decrease in risk of death while
on the medication compared to being out of treatment (103).

A more recent systematic review published in JAMA
Psychiatry found that the all-cause mortality during either
methadone or buprenorphine maintenance was less than half
the rate while not in treatment (104). This same study
demonstrated that people with opioid dependence were at a
substantially lower risk of suicide, cancer, drug-related, alcohol-
related, and cardiovascular-related mortality during their opioid
agonist therapy compared to outside their therapy (104). These
findings are among many which demonstrate the unequivocal
truth–opioid use disorder patients are protected from death by
buprenorphine treatment.

However, these same studies highlight something else too.
Discontinuing opioid agonist therapy is deadly. In fact, the risk
of death increases by more than three times following cessation
of buprenorphine (105). In the first 4 weeks following cessation,
all-cause mortality jumps more than six times higher (104, 105).
The first multisite, large randomized controlled trial (RCT), also
published in JAMA Psychiatry, found that more than 90% of
patients returned to illicit drug use after discontinuation (106).
Compounding this risk is the fact that most patients cycle in
and out of substitution treatment (107, 108). Patients are thus
exposed to high-risk periods repeatedly.

One of the only long-term opioid agonist studies reported
between 9 and 15% of participants still received treatment
5 years after their first dose (107). A buprenorphine specific
study that examined over a thousand patients from 2002–2014
found that only one fourth of participants had a period of 5 years
or more in treatment (109). That number dropped to 5.2% when
looking for a ten-year treatment period (109). This suggests
that roughly 95% of patients started on buprenorphine will
discontinue treatment over a ten-year period. But what about
tapering the dose? A recent RCT published in JAMA showed
that even tapering the dose is associated with increased risk for
overdose and mental health crisis (110).

If a clinician were to survey the available data and make their
patient care decisions based on the state-of-the-art evidence-
based medicine, they would place every OUD patient on
Suboxone and never taper or take them off it. That is what data
suggests is the most efficacious treatment course to protect the
patient from death and adverse events. Some would suggest that
the only force fighting against long-term MAT in the form of
Suboxone are those displaying intervention stigma (100). They
contend that most of the resistance to MAT is born out of
ignorance, a lack of education. “The absence of harm reduction
science in training sets the stage for a professional treatment
community rife with intervention stigma due to limited
knowledge of the full spectrum of evidence-based recovery
approaches” (100). If an educated treatment professional with
personal experience in recovery from a substance use disorder
is encountered that disagrees with the logic behind harm
reduction, or simply with MAT itself, Madden contends that
“simply showing results of rigorous research may not change the
minds of counselors who place value on their own experiences
and 12-step community narratives.” But maybe there are
scientific grounds for further investigation.

With the rigorous research displayed here, one could fairly
conclude that buprenorphine treatment only works if it is used
continually. That most patients unfortunately will not remain in
treatment continually and will be repeatedly exposed to a higher
risk of overdose. Specifically, a 2021 JAMA psychiatry paper that
included more than 26,000 patients in opioid agonist therapy
found a crude mortality rate of 54.19 per 1,000 in the 4 weeks
following opioid agonist therapy (104). This is higher than the
mortality rate of a patient with OUD in the general healthcare
system, found to be 48.6 per 1,000 (111). No experimental
evidence is required to conclude that the licit use of opioids
does not differ neurochemically from the illicit use of opioids.
Legalized buprenorphine molecules behave the same as illegal
buprenorphine molecules. The receptors in the brain which
help to process opioids are not aware of medically approved
substances versus those that are not.

This line of thinking seems to suggest that opioid
substitution is replacing one drug with another drug. Many
treatment professionals would contend that this suggestion is a
display of ignorance, of stigma. Here, listening to the developers
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of medications like buprenorphine can provide deeper insight.
One of the fathers of the CPDD, who helped conceptualize the
strategy of finding a morphine replacement, maintained that
“a substance which will support and maintain the “addicted
state” is essentially addictive in and of itself ” (112). Dole,
the first clinical researcher to study the potential medical
benefit of opioid substitution with methadone, contended
that a “significant number of patients through methadone
management have attained a reasonable degree of social
rehabilitation. Their dependence has not been ameliorated, it
has not been treated, it may have been augmented, but the
patient and society have gained” (113). Medication-assisted
treatment is not a treatment of the disease that afflicts the
patient, it is intended to reduce the negative impact that
substance use disorders have on society and provide the patient
with a chance to participate in society as a law-abiding citizen.

This is not a bad thing; in fact, it demonstrates significant
progress in how society interacts with those that suffer from
addiction and provides patients with a suitable option if they
wish to discontinue their illicit drug use. Though it is necessary
to note that some researchers see this differently. One author
contends that “methadone maintenance constitutes a qualitative
shift from penal to medical control, one that purports to be more
humanistic and benevolent, but one that replaces one form of
“domination” and “incarceration” with another” (114). Is this
a stigmatic response? Or is it a logical conclusion drawn in
conjunction with the founding members of opioid substitution?

Here, many will fall back to the consensus statement that
addiction, and thus opioid use disorder, is a chronic illness.
Some patients with diabetes may need insulin for the rest of their
life–some patients with opioid use disorder may need Suboxone
for the rest of their life. If their medical professional is following
empiric evidence, they will insist that they do use Suboxone and
that they never taper or get off it. And what would be the issue
here? Other than an antiquated idea that some inherent value
exists in the latent neurochemistry of an unmedicated brain–
a stigma. But again, the unfortunate gaps in modern research
prevent any strong conclusions, and good science requires us to
challenge our assumptions.

Is the brain equivalent to the pancreas? Do vessels embattled
by cholesterol, rescued by a statin, equate to the conscious
experience of craving which leads to relapse? No. They do not.
The analogy that addiction is a chronic disease was helpful
in shedding much of the bigotry that contended addiction to
be a moral failing. But here we must push ourselves to look
beyond this helpful sentiment toward the reality of this disease.
It pervades the deepest level of consciousness a person has.
It nestles underneath it, quietly steering its victim to the next
use again and again. It manifests itself not as the seizures from
alcohol withdrawal, or as the constipation in sustained opioid
use, but as the suburban teenager who decides one more pill
will not hurt them. The young professional who ties off their
arm in the parking lot of their job, hiding beneath the complex
rationalization that they are more productive at work. The

Suboxone patient who begins to contemplate calling his old
dealer after he discontinued treatment. The decades long MAT
patient who fears missing just one dose. This disease does not
manifest in blood sugar levels, it manifests in thought. It is not a
patient’s progressive insulin resistance; it is a subtle shift in their
perception of the world. That pain is not a hemoglobin A1c,
or worsening neuropathy. It is the unspeakable heartache as a
patient helplessly administers the next dose, licit or illicit, that
they desperately wish they did not have to take. These are the
threads sewn into the very fabric of the patient’s existence.

So, if we are to dispense the lifesaving medication that is
Suboxone, we must holistically review the evidence with the
patient. We are not treating your disease; we are making it easier
to perform your roles in life. We are not freeing you from the
bondage of your illness; we are shifting your dependence from
an illicit substance to a licit one–which has less chance of killing
you. We are not telling you that you cannot be free from drug
dependence; we are following evidence-based medicine which
insists that you should take this opioid for the rest of your life.
Perhaps this is the best that we can do as a field, perhaps it is not.
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