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Abstract

Background: Opioid analgesics remain a cornerstone for managing moderate to severe pain, yet their use is complicated by
risks of misuse, dependence, and life-threatening toxicity. Recent guidelines emphasize risk—benefit assessment and
multimodal strategies to optimize safety.

Aim: This review aims to provide pharmacists and medical professionals with evidence-based insights into opioid
pharmacotherapy, risk mitigation, and clinical stewardship.

Methods: A comprehensive analysis of current literature and CDC guidelines was conducted, focusing on opioid indications,
mechanisms of action, administration routes, adverse effects, contraindications, monitoring strategies, and toxicity
management.

Results: Opioids exert analgesic effects primarily via p, k, and & receptor activation, modulating nociceptive pathways at
spinal and supraspinal levels. Administration options include oral, parenteral, transdermal, and neuraxial routes, tailored to
clinical context. Adverse effects range from sedation and constipation to respiratory depression and endocrine dysfunction.
Risk factors for misuse include psychiatric comorbidity, prior substance abuse, and social instability. Monitoring strategies—
such as PDMP checks, urine screening, and structured agreements—are essential for safe prescribing. Naloxone remains the
cornerstone for reversing opioid toxicity, while methadone and serotonergic opioids require special caution due to QT
prolongation and serotonin syndrome risk.

Conclusion: Effective opioid stewardship demands individualized therapy, vigilant monitoring, and interprofessional
collaboration to balance analgesic benefits against potential harms. Integration of non-opioid modalities and adherence to
updated regulatory frameworks, such as the MAT Act, are critical for improving patient outcomes and reducing opioid-related
morbidity and mortality.

Keywords: Opioid analgesics, pain management, risk mitigation, naloxone, opioid use disorder, MAT Act, clinical
monitoring.

Introduction however, the notion of “appropriateness” has become

Opioid analgesics are indicated for the
treatment of pain in clinical circumstances in which
an opioid is judged to be an appropriate therapeutic
option, typically when the anticipated analgesic
benefit is meaningful and alternative approaches are
insufficient or unsuitable. In contemporary practice,

increasingly complex and, in many settings, actively
debated. This complexity reflects the need to balance
legitimate analgesic requirements against the well-
recognized risks associated with opioid exposure,
including dose-related adverse effects, tolerance,
physical dependence, misuse, and opioid use
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disorder. As a result, the indication for opioid therapy
is no longer interpreted solely through the lens of
pain intensity; rather, it is increasingly framed as a
structured risk—benefit decision that incorporates
clinical  context, functional goals, patient
comorbidities, and the feasibility of safer alternatives.
Guidance from the Centers for Disease Control and
Prevention (CDC) has been influential in shaping this
risk-based approach to opioid prescribing. In its 2016
recommendations addressing opioid use for chronic
pain, the CDC emphasizes that clinicians should
contemplate opioid therapy only when the expected
benefits are likely to outweigh the associated risks,
not merely in terms of pain reduction but also with
respect to improvements in functional outcomes. In
other words, opioid therapy is positioned as a
conditional strategy reserved for situations in which
clinically meaningful gains in both pain control and
daily functioning are reasonably anticipated.
Moreover, the CDC underscores that when opioids
are employed, they should be integrated into a
broader multimodal plan that includes
nonpharmacologic interventions and nonopioid
pharmacotherapies when appropriate, reflecting a
preference for combination strategies that may reduce
opioid  requirements and enhance  overall
safety.[1][2][3][4] The same CDC guidance also
addresses opioid use in acute pain, delineating
principles intended to minimize unnecessary
exposure while still permitting adequate symptom
control when opioids are clinically warranted. Within
this framework, acute pain prescribing is guided by
the principle of using the lowest effective dose, with
a preference for immediate-release formulations
rather than extended-release products, which are
generally less appropriate for initial treatment of
short-duration pain episodes. In addition, the CDC’s
recommendations stress that the quantity prescribed
should align closely with the expected duration of
pain severe enough to require opioids, thereby
discouraging routine excess supply that may increase
the likelihood of prolonged use, diversion, or
nonmedical consumption. The guideline further notes
that short courses are often sufficient in acute pain
scenarios and that extended durations are rarely
required, reinforcing the expectation that opioid
therapy for acute pain should be time-limited, closely
reassessed, and tapered or discontinued as soon as
clinically feasible.[1][2][3][4]
Mechanism of Action

Opioid analgesics exert their primary
therapeutic effect by modulating nociceptive
processing within the central and peripheral nervous
systems, thereby reducing the perception of pain and
the affective response associated with painful stimuli.
Their analgesic actions are mediated through binding
to specific G protein—coupled receptors—principally
the p (mu), x (kappa), and & (delta) opioid
receptors—which are distributed throughout the
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spinal cord dorsal horn, brainstem, thalamus, limbic
structures, and peripheral sensory neurons. Activation
of these receptors produces analgesia at both spinal
and supraspinal levels, reflecting the capacity of
opioids to attenuate ascending pain transmission
while also enhancing descending inhibitory pathways
that suppress nociceptive signaling.[5] This dual-site
activity helps explain the broad clinical utility of
opioids across many acute pain contexts and certain
chronic pain conditions when appropriately selected
and monitored. At the synaptic level, opioids act both
presynaptically and postsynaptically to diminish
neuronal excitability and disrupt neurotransmission
that underpins nociception. Presynaptically, opioids
inhibit voltage-gated calcium channels on nociceptive
afferent nerve terminals. By reducing calcium influx
during neuronal depolarization, opioids decrease
exocytotic release of key excitatory neurotransmitters
and neuropeptides involved in pain transmission,
including substance P and glutamate. These
mediators are particularly important in the dorsal
horn of the spinal cord, where primary afferent
neurons synapse with second-order neurons that
project to higher pain centers. By limiting the
presynaptic release of these signaling molecules,
opioids effectively reduce synaptic “drive” within
nociceptive pathways, thereby lowering the intensity
of pain signals propagated centrally.[5]
Postsynaptically, opioids promote the
opening of potassium channels, increasing potassium
efflux and producing hyperpolarization of the
postsynaptic neuronal membrane. This
hyperpolarized state raises the threshold required to
generate an action potential, making it more difficult
for nociceptive neurons to fire in response to
excitatory input. The functional consequence is
diminished transmission of nociceptive impulses,
both by reducing the probability of postsynaptic
activation and by impairing the ability of painful
stimuli to recruit higher-order signaling in central
pain pathways. Together, presynaptic inhibition of
calcium-dependent neurotransmitter release and
postsynaptic hyperpolarization form the mechanistic
foundation of opioid analgesia and provide a coherent
explanation for their efficacy in attenuating pain
arising from diverse tissue injuries and inflammatory
processes.[5] In addition to these canonical opioid
receptor—mediated effects, several opioid agents
demonstrate clinically relevant interactions with
monoaminergic systems, particularly serotonergic
neurotransmission. Certain opioids can influence
serotonin kinetics and synaptic serotonin availability,
especially when co-administered with  other
serotonergic medications. The proposed mechanisms
include weak inhibition of serotonin reuptake and
increased intrasynaptic serotonin release, potentially
mediated by disinhibition of serotonergic neurons
through suppression of gamma-aminobutyric acid
(GABA)—ergic presynaptic inhibitory inputs. As a
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result, opioids such as tramadol, oxycodone, fentanyl,
methadone, dextromethorphan, meperidine, codeine,
and buprenorphine may contribute to an increased
serotonergic tone under certain conditions. When
combined with other agents that enhance serotonin
signaling—such as selective serotonin reuptake
inhibitors, serotonin—norepinephrine reuptake
inhibitors, monoamine oxidase inhibitors, and other
serotonergic drugs—this effect can elevate the risk of
serotonin toxicity. Clinically, this interaction is
significant because serotonin syndrome can present
with autonomic instability, neuromuscular
hyperactivity, and altered mental status, and it may
progress rapidly if not recognized early.
Consequently, the serotonergic properties of certain
opioids represent a mechanistically distinct safety
consideration that warrants careful medication
reconciliation, risk stratification, and patient
counseling when serotonergic polypharmacy is
unavoidable. Opioid pharmacology also includes
notable receptor-level diversity beyond p, k, and o
agonism. Methadone, in particular, exhibits
additional activity at the N-methyl-D-aspartate
(NMDA) receptor, a glutamatergic receptor
implicated in central sensitization, wind-up
phenomena, and the persistence of neuropathic pain
states. Methadone binds to the NMDA receptor and
antagonizes glutamate-mediated excitatory signaling,
a mechanism that provides a theoretical basis for its
clinical utility in neuropathic pain relative to many
other opioids.[6] By dampening NMDA-driven
excitatory transmission, methadone may help reduce
hyperalgesia and mitigate mechanisms contributing
to opioid tolerance, although the clinical expression
of these benefits depends on patient factors, dosing
strategy, and careful monitoring given methadone’s
complex pharmacokinetics and safety profile.
Overall, opioid analgesia can be understood as the
integrated result of inhibitory synaptic modulation of
nociceptive pathways, receptor-mediated suppression
of neuronal excitability, and, for selected agents,
additional non-opioid receptor activities that
influence pain processing and drug safety.[5][6]

OPIOID ANALGESICS AND ANTAGONISTS
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Fig. 1: Opioid Analgesics.
Administration

Opioid analgesics are administered through
a wide array of dosage forms and routes, reflecting
the diverse clinical contexts in which these agents are
used, the urgency of analgesic requirements, and
patient-specific factors such as swallowing ability,
gastrointestinal function, adherence risk, and the
anticipated duration of pain. In routine outpatient
practice, the oral route remains the most commonly
utilized because it is convenient, cost-effective, and
suitable for both short-term and longer-term therapy
when clinically justified. Accordingly, many opioid
agents are available as oral formulations, including
immediate-release tablets designed for rapid onset of
analgesia and extended-release tablets intended to
provide sustained plasma concentrations over
prolonged intervals. The selection between
immediate-release and extended-release preparations
is typically guided by the clinical objective—such as
short-lived acute pain versus persistent pain requiring
around-the-clock control—as well as safety
considerations, since extended-release products may
pose greater risks when inappropriately initiated or
titrated. Certain opioids are formulated to support
specialized therapeutic purposes beyond conventional
analgesia. Buprenorphine, for example, is commonly
administered as a sublingual film. This dosage form
is particularly useful in the management of opioid use
disorder and the mitigation of withdrawal symptoms
in individuals attempting detoxification, as sublingual
delivery bypasses first-pass metabolism and allows
predictable absorption. The pharmacologic properties
of buprenorphine, including its receptor-binding
characteristics, make it suitable for such indications,
while the sublingual route supports supervised or
structured use when clinically indicated. Codeine
represents another example of formulation diversity
within the opioid class; it is widely dispensed in oral
suspensions, including cough preparations such as
codeine-containing syrups that may be formulated
with or without adjunctive agents, including
antihistamines such as promethazine. These
combinations have historically been used for
symptomatic relief of cough, although their use
requires careful consideration of sedation risk, misuse
potential, and regulatory controls given codeine’s
opioid activity [5][6].

In hospital and procedural settings,
parenteral administration is frequently required to
provide rapid analgesia, to ensure reliable delivery
when oral intake is not feasible, or to allow close

titration in unstable or high-acuity patients.
Intravenous formulations of opioids such as
morphine, hydromorphone, and fentanyl are

commonly employed for inpatient analgesia and, in
many cases, to supplement sedation, particularly in
perioperative care. The intravenous route enables
rapid onset, flexible dose titration, and immediate
cessation if adverse effects occur, which is
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particularly valuable in postoperative pain control,
intensive care environments, and procedural sedation
contexts. Fentanyl is additionally available in
transdermal patch formulations, which deliver the
drug across the skin over an extended period. This
route supports prolonged absorption and steady-state
exposure, making it useful in selected patients who
require continuous opioid delivery and are
appropriate candidates for a long-acting formulation.
Because transdermal systems exhibit delayed onset
and prolonged offset, their use must be carefully
individualized, with attention to patient opioid
tolerance and the risk of accumulation. Alternative
routes are also important for patients who cannot
tolerate oral medications or in whom oral absorption
is unreliable. Rectal formulations of opioids such as
morphine and hydromorphone are used in some
clinical settings, especially when nausea, vomiting,
dysphagia, or gastrointestinal dysfunction preclude
oral administration. Although rectal delivery may
yield variable absorption compared with intravenous
dosing, it can provide clinically meaningful analgesia
when other routes are not feasible and when
appropriate monitoring is available. Methadone,
which is utilized both as an analgesic and in opioid
use disorder treatment pathways, is commonly
administered orally, but it may also be given
subcutaneously or intramuscularly in certain
circumstances. Parenteral administration may be
considered when adherence is a concern or when
there is a risk of diversion, including illicit sale or
redistribution of controlled substances, because
supervised administration can support treatment
integrity and patient safety [5][6].

Regional and neuraxial techniques represent
additional administration modalities that can be
particularly advantageous for targeted pain control
and opioid-sparing strategies. Morphine may be
administered epidurally for the management of acute
pain, often in postoperative settings where neuraxial
analgesia can reduce systemic opioid requirements
and improve pain control. For chronic pain and
palliative care, morphine can be delivered
intrathecally via implantable spinal pump systems,
enabling direct administration into the cerebrospinal
fluid and achieving analgesic benefit at markedly
lower doses than systemic therapy. These advanced
delivery systems are typically reserved for carefully
selected patients under specialist supervision because
they  require  procedural  expertise, device
management, and structured follow-up to optimize
efficacy and minimize complications. Because opioid
agents vary substantially in potency, receptor
pharmacology, onset and duration of action,
metabolic pathways, and risk profiles, administration
decisions must be individualized to the specific drug
and the patient’s clinical scenario. Therefore, for
detailed guidance regarding the administration and
dosing of individual opioid analgesics, readers are
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appropriately directed to consult agent-specific
resources and prescribing references that address
indication-based  dosing, titration  principles,
conversion ratios, and safety monitoring for each
medication within this class [5][6].
Mainstreaming Addiction Treatment (MAT) Act

The Mainstreaming Addiction Treatment
(MAT) Act represents a significant federal policy
shift intended to broaden access to evidence-based
care for opioid use disorder (OUD) and to strengthen
the healthcare system’s response to the ongoing
opioid epidemic. By revising longstanding federal
requirements that limited who could prescribe
buprenorphine for OUD, the MAT Act seeks to
normalize OUD treatment as a routine component of
clinical practice. In effect, the provision frames
buprenorphine prescribing as comparable to the
prescribing of other essential medications, thereby
reinforcing the principle that OUD is a treatable
medical condition and that its management should be
integrated across diverse healthcare settings rather
than confined to specialized programs. A central
feature of the MAT Act is its expansion of prescribing
authority for buprenorphine within the scope of
standard controlled substance licensure. Historically,
federal rules required many clinicians to obtain an
additional credential—commonly known as the
DATA-Waiver or “X-Waiver’—before they could
prescribe buprenorphine for OUD. This extra
administrative step created barriers to care by
narrowing the pool of eligible prescribers and
discouraging some practitioners from offering
treatment. The MAT Act was designed to reduce
these structural obstacles, with the broader objective
of increasing treatment capacity, improving
continuity of care, and supporting earlier engagement
in therapy for patients at risk of overdose and other
opioid-related harms. As of December 2022, the
MAT Act eliminated the DATA-Waiver (X-Waiver)
program. Under the updated federal framework, any
practitioner registered with the Drug Enforcement
Administration (DEA) who holds Schedule III
authority may prescribe buprenorphine for OUD
within their clinical practice, provided that such
prescribing is also permitted under applicable state
law. This approach emphasizes both expansion and
accountability: it widens access by enabling more
clinicians to prescribe, while still requiring
prescribers to operate within their professional scope
and comply with federal and state regulatory
requirements. In parallel, the Substance Abuse and
Mental Health Services Administration (SAMHSA)
has encouraged eligible practitioners to use this
authority to address treatment gaps and to increase
the availability of medication-based care in routine
clinical environments [6].

The MAT Act also introduced operational
simplifications intended to reduce administrative
friction and to facilitate broader adoption of



Turki Faraj Alotaibi et.al. 1973

buprenorphine prescribing. Practitioners who had
previously registered under the DATA-Waiver system
are not required to take additional steps to maintain
prescribing capacity. Instead, those registrants are
issued updated DEA registration documentation
reflecting the regulatory change, and no affirmative
action is required on their part to preserve authority
to prescribe buprenorphine for OUD wunder the
revised rules. This continuity is intended to prevent
unintended disruptions in patient care and to
streamline regulatory transitions for existing
prescribers. Another major reform is the elimination
of federal limits on the number of OUD patients a
practitioner may treat with buprenorphine. Prior
federal rules imposed patient caps that constrained
practice capacity and, in some communities,
exacerbated access bottlenecks. The MAT Act
removes these federal caps, thereby allowing
clinicians to treat OUD based on clinical judgment,
available resources, and the needs of their patient
population, rather than an externally imposed
numerical ceiling. Alongside this change, separate
federal tracking requirements for patients treated with
buprenorphine or prescriptions written under the
former waiver framework are no longer required.
Collectively, these reforms aim to shift clinician time
and institutional effort away from procedural
compliance and toward clinical care, follow-up, and
patient engagement—elements that are often decisive
for treatment retention and recovery outcomes. The
MAT Act’s practical implications extend directly to
pharmacy operations and medication access.
Pharmacy staff may dispense buprenorphine
prescriptions using the prescriber’s standard DEA
number, without needing documentation that the
prescriber holds a DATA 2000 waiver. This change is
intended to reduce delays at the point of dispensing
and to decrease confusion for both patients and
pharmacy teams. However, implementation realities
may vary by practice setting; in some pharmacies,
dispensing software systems may still contain legacy
fields requiring X-Waiver identifiers to process
prescriptions. In such cases, pharmacy workflows
may temporarily encounter administrative friction
until software configurations are updated to align
with current federal requirements. Even with
expanded federal authority, practitioners and
pharmacists must remain attentive to any state-
specific requirements, limits, or practice standards
that continue to apply to the treatment of OUD, as
state law may impose additional obligations beyond
the federal baseline. Overall, the MAT Act reflects an
effort to embed evidence-based OUD treatment into
mainstream healthcare by expanding buprenorphine
prescribing authority, removing outdated
administrative barriers, and supporting broader
integration of addiction treatment into routine
medical and pharmacy practice. By facilitating wider
prescribing and dispensing, the Act aims to reduce
treatment gaps, normalize clinical care for OUD, and
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strengthen interprofessional participation in harm
reduction and long-term recovery support [5][6].
Adverse Effects

Opioid analgesics are associated with a wide
and clinically significant spectrum of adverse effects,
a profile that reflects the broad distribution of opioid
receptors throughout the central and peripheral
nervous systems as well as in multiple non-neuronal
tissues. Because opioid receptors are expressed in
brain regions responsible for arousal, affect,
autonomic regulation, and respiration, as well as in
the gastrointestinal tract and endocrine pathways,
opioid exposure can produce effects that extend far
beyond analgesia. Clinically, these effects range from
predictable  dose-related symptoms to serious
toxicities that require immediate intervention, with
susceptibility influenced by patient age, comorbid
disease, concomitant sedatives, and the duration and
intensity of opioid therapy. Neuropsychiatric and
central nervous system effects are among the most
commonly encountered adverse reactions. Depending
on the agent, dose, and individual sensitivity, opioids
may induce dysphoria or euphoria, which can shape
patient experience and influence the risk of misuse.
Sedation is particularly important because it can
impair cognition and psychomotor performance,
increase fall risk, and serve as a warning sign of
escalating central nervous system depression. The
most serious CNS-related toxicity is respiratory
depression, which results from opioid-mediated
suppression of brainstem respiratory centers and can
culminate in hypoventilation, hypoxia, and death if
not promptly recognized. This risk is magnified in
opioid-naive patients, individuals with sleep-
disordered breathing, and those concurrently
receiving other respiratory depressants such as
benzodiazepines or alcohol. Opioids may also lower
the seizure threshold in susceptible individuals, and
convulsions have been reported, particularly with
certain agents or in the setting of overdose or rapid
dose escalation. Gastrointestinal adverse effects are
highly prevalent and often limit tolerability. Opioid-
induced constipation is a hallmark complication,
driven by reduced gastrointestinal motility and
increased fluid absorption in the bowel, and it
frequently persists throughout treatment because
tolerance develops incompletely to this effect.
Nausea and vomiting are also common, reflecting
stimulation of chemoreceptor trigger zones and
alterations in vestibular sensitivity, and can be
especially problematic during initiation or dose
titration. Pruritus is another frequent complaint,
which may be mediated through central mechanisms
and, for some opioids, histamine-related pathways;
although often benign, it can cause significant
discomfort and may complicate adherence. Miosis,
while typically not harmful, is a -characteristic
pharmacologic effect and may serve as a clinical
indicator of opioid exposure and, in overdose
settings, helps support diagnosis [6][7][8].
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Opioids can also affect endocrine function
and cardiovascular physiology. Suppression of
endocrine systems has been described with sustained
opioid wuse, contributing to clinically relevant
hormonal disturbances that may manifest as sexual
dysfunction,  fatigue, and mood  changes.
Cardiovascular effects, including bradycardia, may
occur, particularly in predisposed individuals or in
the presence of other rate-lowering medications.
These systemic effects reinforce that opioid therapy
requires individualized patient selection and
monitoring, particularly when long-term treatment is
contemplated. With prolonged exposure, opioids may
lead to tolerance, in which progressively higher doses
are required to achieve the same analgesic or
euphoric effect. Tolerance is clinically consequential
because it can drive dose escalation and increase the
risk of dose-related adverse outcomes. In addition,
long-term opioid therapy may paradoxically worsen
pain sensitivity in certain patients, a phenomenon
described as opioid-induced hyperalgesia and, in
some cases, allodynia.[7] These conditions are
characterized by heightened pain perception or pain
elicited by stimuli that are not typically painful, and
they complicate clinical management because
increasing opioid doses may further aggravate
symptoms rather than improve analgesia. A distinct
and clinically important safety issue involves opioids
that possess serotonergic activity. Agents such as
tramadol, oxycodone, fentanyl, methadone,
dextromethorphan,  meperidine, codeine, and
buprenorphine can contribute to serotonergic excess,
particularly when combined with other medications
that increase serotonin signaling.[8] This interaction
can precipitate serotonin syndrome, a potentially life-
threatening condition characterized by autonomic
instability, neuromuscular hyperactivity, and altered
mental status. Because of this risk, coadministration
of serotonergic opioids with other serotonergic agents
should be approached cautiously, with careful
medication reconciliation and risk—benefit
assessment, or avoided entirely when safer
alternatives are available [7][8]

Contraindications

Contraindications to opioid analgesics are
best understood as a continuum that ranges from
absolute situations in which opioid administration is
unsafe to relative circumstances in which the
potential harms are sufficiently elevated that
alternative therapies are generally preferred. In
contemporary pain management, one of the most
consequential “relative contraindications” involves a
heightened risk of prescription misuse, diversion, or
progression to opioid use disorder. Because opioids
can produce reinforcing psychoactive effects in
addition to analgesia, clinicians must evaluate not
only the physiologic suitability of opioid therapy but
also the psychosocial and behavioral context that may
increase the likelihood of nonmedical use. In this
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regard, the decision to initiate or continue opioid
therapy is increasingly framed as a risk—benefit
assessment that incorporates both clinical pain
parameters and individualized risk indicators for
misuse. Multiple patient-level factors are associated
with a higher probability of problematic opioid use
and are therefore commonly treated as relative
contraindications or, at minimum, as signals requiring
enhanced safeguards. A family or personal history of
substance misuse is particularly important because it
may reflect underlying vulnerability to dependence
and relapse, especially under exposure to potentially
reinforcing medications. Younger age is also
frequently regarded as a risk factor, as earlier
exposure to addictive substances can be associated
with increased risk-taking behavior and higher long-
term misuse potential. A history of legal problems
may indicate prior or ongoing behavioral patterns that
correlate with substance-related risk, while frequent
contact with high-risk individuals or environments
can increase exposure opportunities, normalize
misuse behaviors, or facilitate diversion. Similarly, a
history of recurrent interpersonal or occupational
conflict—such as previous problems with employers,
family members, or friends—may reflect instability
that can complicate adherence to structured treatment
plans, monitoring requirements, and safe medication
storage  practices.  Behavioral  characteristics
associated with impulsivity, risk-taking, and thrill-
seeking can further increase the likelihood of
nonadherent or wunsafe opioid wuse patterns,
particularly when combined with ready access to
controlled substances. Tobacco smoking and regular
use of other dependence-forming substances are also
relevant, as they may indicate a broader pattern of
substance-related vulnerability and can correlate with
higher rates of opioid misuse. Psychiatric
comorbidity is another critical domain: a history of
major depression or anxiety, especially when
inadequately treated, may increase the propensity for
using opioids for mood modulation or emotional
distress rather than strictly for analgesia. Multiple
psychosocial stressors—such as financial instability,
housing insecurity, or relationship disruption—can
amplify this risk by creating ongoing emotional strain
and reducing the patient’s capacity to engage
consistently with follow-up care. Additionally, a
history of childhood abuse is clinically meaningful
because early trauma is associated with increased
lifetime risk of substance use disorders and may
influence coping behaviors under stress. Finally, a
history of prior drug and/or alcohol rehabilitation
suggests previous clinically significant substance-
related harm; while recovery should not
automatically exclude analgesic care, it does indicate
a need for careful deliberation, structured monitoring,
and preference for nonopioid strategies when feasible

[71(8].
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Beyond  misuse-related  considerations,
opioid therapy may be relatively contraindicated in
certain populations because of drug-specific toxicities
or predictable pharmacologic effects that pose an
elevated safety risk. A notable example involves
opioids with serotonergic activity. As discussed
previously, several opioids can influence serotonergic
neurotransmission, and some may lower the seizure
threshold. In patients with a seizure disorder or a
history of seizures, these agents should be used
cautiously or avoided entirely to reduce the
likelihood of provoking seizures or worsening seizure
control. In this population, both the intrinsic
neuroexcitatory potential of certain opioids and the
increased vulnerability to seizure precipitation from
interacting medications must be considered. This risk
is not merely theoretical; seizure threshold reduction
can become clinically relevant during dose
escalation, in the presence of metabolic disturbances,
or when combined with other drugs that influence
central nervous system excitability. Cardiac
electrophysiology also informs opioid selection,
particularly with methadone. Methadone has the
potential to prolong the QTc interval, thereby
increasing the risk of torsades de pointes and other
malignant ventricular arrhythmias in susceptible
individuals. Consequently, methadone should be used
with particular caution—or avoided altogether—in
patients with congenital long QT syndrome or in
those with known baseline QTc prolongation. The
clinical concern is heightened when patients are
receiving additional QT-prolonging medications,
have electrolyte abnormalities, or have structural
heart disease, all of which can increase arrhythmia
risk. In such circumstances, alternative analgesics or
alternative opioid agents with less effect on QTc are
often preferred, and when methadone is deemed
necessary, careful monitoring and risk mitigation are
essential. In summary, contraindications to opioid
analgesics extend beyond classic physiologic
exclusions and increasingly incorporate risk
assessment for misuse and harm. Where misuse risk
factors or drug-specific toxicities substantially
elevate the probability of adverse outcomes, opioids
should be avoided or reserved for carefully selected
scenarios supported by enhanced monitoring, clear
functional goals, and strong interprofessional
oversight [7][8].

Monitoring

Monitoring patients who receive opioid
analgesics is a central component of safe prescribing
and should be approached as an ongoing clinical
process rather than a single administrative step.
Although the intensity and structure of monitoring
are often provider-dependent and influenced by local
regulations, practice setting, and patient complexity,
the overarching objective is consistent: to ensure that
opioid therapy continues to provide meaningful
benefit while minimizing preventable harms. At a
minimum, clinicians should conduct routine follow-
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up visits for patients receiving opioids, integrating a
focused history and physical examination to evaluate
analgesic effectiveness, functional improvement, and
the emergence of adverse effects previously
described. This clinical reassessment is particularly
important because opioid-related risks are dynamic;
they may change over time as doses escalate,
comorbidities evolve, or concomitant medications are
introduced, especially other central nervous system
depressants. During follow-up, history taking should
address pain intensity, functional outcomes, sleep
quality, mood, and activities of daily living, with
attention to whether treatment goals remain realistic
and are being met. Equally important is systematic
screening for opioid-related adverse effects such as
sedation, constipation, nausea, cognitive impairment,
falls, and symptoms suggestive of respiratory
depression. The physical examination can provide
corroborating  signs of opioid toxicity or
complications, including altered mental status,
slowed respiratory rate, orthostatic changes, or
evidence of endocrine suppression. In addition,
routine visits offer an opportunity to review
medication use patterns, confirm the appropriateness
of the selected formulation (e.g., immediate-release
versus extended-release), and reinforce counseling on
safe storage, avoidance of alcohol or sedatives, and
recognition of warning symptoms that require urgent
care [8].

Given the well-recognized risk of misuse,
diversion, and opioid use disorder, many clinicians
supplement clinical follow-up with structured
strategies aimed at detecting aberrant behaviors early
and documenting ongoing appropriateness of therapy.
A commonly used method is the incorporation of
validated assessment surveys or screening tools to
estimate risk for misuse and to identify evolving
behavioral patterns that could signal loss of control
over medication use. While such tools do not replace
clinical judgment, they can standardize risk
assessment, support consistent documentation, and
trigger escalation of monitoring when risk appears to
increase. State prescription drug monitoring
programs (PDMPs) are another widely used
monitoring  approach. PDMP review enables
clinicians to evaluate dispensing histories across
prescribers and pharmacies, identify potentially
unsafe combinations such as overlapping opioid and
benzodiazepine prescriptions, and detect patterns
consistent with “doctor shopping” or early refills. In
many jurisdictions, PDMP checks have become
routine or mandatory at initiation and periodically
thereafter, reflecting their value in supporting safer
prescribing and identifying concerning trends that
may not be apparent from patient report alone. For
higher-risk patients or those receiving long-term
therapy, more frequent follow-up visits are often
employed, sometimes accompanied by urine
toxicology screening. Urine testing may help confirm
adherence to the prescribed opioid and identify
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undisclosed substances that increase risk, including
nonprescribed opioids, benzodiazepines, stimulants,
or illicit drugs. Although toxicology screening has
limitations and requires careful interpretation, it can
be useful as part of a transparent, patient-centered
safety plan when accompanied by clear
communication regarding purpose and expectations.
Similarly, adherence checklists and treatment
agreements may be used to clarify responsibilities,
outline refill policies, and reduce misunderstanding,
particularly when therapy is expected to extend over
months [8]. Behavioral and supportive interventions
may also be incorporated into monitoring, including
motivational counseling to reinforce safe use
behaviors, address ambivalence about tapering, and
encourage engagement with nonpharmacologic pain
strategies. Pill counts may be used in selected cases
to support accountability and detect diversion or
overuse, though their effectiveness depends on
consistent implementation and a therapeutic
clinician—patient relationship. Ultimately, opioid
monitoring should be individualized: patients at
lower risk who demonstrate stable benefit may
require standard periodic reassessment, whereas those
with elevated risk factors, escalating doses,
inconsistent adherence, or concerning behaviors may
warrant intensified monitoring and consideration of
alternative therapies or referral to pain or addiction
specialists.[9]
Toxicity

Opioid toxicity is clinically significant
because it can progress rapidly to fatal outcomes,
most notably through dose-dependent respiratory
depression.  Opioids suppress the brainstem
respiratory centers and diminish the ventilatory
response to hypercapnia and hypoxemia, leading to
hypoventilation, rising carbon dioxide levels,
hypoxia, and—if uncorrected—cardiorespiratory
arrest. The risk of fatal overdose is markedly
increased when opioids are combined with other
central nervous system depressants such as alcohol
and benzodiazepines, as these agents can produce
additive or synergistic sedation and respiratory
suppression. Consequently, patients who present with
altered mental status, depressed respiration, and
constricted pupils should be presumed to have an
acute opioid-related overdose until proven otherwise,
given the time-sensitive nature of intervention and
the possibility of rapid clinical deterioration.[10]
While the classic triad is not universally present, its
appearance should prompt immediate emergency
evaluation, airway assessment, and urgent treatment,
because untreated overdose can be lethal.[10] A
defining feature of opioid overdose is that it is
pharmacologically reversible with opioid antagonists,
most prominently naloxone. Naloxone can be
administered via  multiple  routes—including
intravenous, intramuscular, and intranasal delivery—
allowing its use in both medical facilities and
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community settings. Mechanistically, naloxone is a
centrally acting, pure opioid receptor antagonist with
high affinity for p-opioid receptors, enabling it to
rapidly displace opioid agonists and counteract their
effects on respiration and consciousness.[11] This
receptor-level antagonism produces prompt reversal
of opioid-induced respiratory depression when
administered in a timely fashion. Importantly,
naloxone has negligible pharmacologic activity at
standard doses in the absence of opioid agonists,
which supports its role as a targeted antidote rather
than a broadly acting sedative reversal agent.[11] In
clinical use, naloxone is commonly administered in
small, repeated doses and titrated to achieve the
desired response, typically restoration of adequate
spontaneous ventilation and protective airway
reflexes rather than complete arousal. This titration
strategy is particularly relevant in patients with
opioid dependence, because abrupt and complete
reversal can precipitate acute withdrawal, agitation,
and sympathetic surges that may complicate care.
The pharmacokinetics of naloxone are also central to
overdose management. Naloxone has a relatively
short duration of action—commonly active for
approximately 30 to 60 minutes—before being
metabolized and inactivated by hepatic processes.[11]
Because many opioid formulations, especially long-
acting or extended-release products, persist in the
body far longer than naloxone, there is a clinically
important risk of “renarcotization,” in which
respiratory depression returns as naloxone levels
decline while the opioid agonist remains active. For
this reason, repeat dosing or continued administration
over an extended timeframe may be required,
particularly in overdoses involving long-acting opioid
dosage forms. Ongoing observation and reassessment
are therefore essential even after initial clinical
improvement, and escalation to continuous infusion
may be considered in some settings based on the
severity of poisoning and the pharmacologic
characteristics of the ingested opioid [10][11].
Beyond the general overdose syndrome,
several opioid-specific toxicities warrant attention
because they can produce serious complications
independent of, or in addition to, respiratory
depression. Methadone is a key example: it carries a
recognized risk of QTc interval prolongation and, in
some cases, torsades de pointes, a potentially fatal
polymorphic ventricular tachyarrhythmia. This risk is
amplified in patients with baseline QT prolongation,
electrolyte abnormalities, structural heart disease, or
concomitant use of other QT-prolonging medications.
Therefore, methadone toxicity may manifest not only
as sedation and hypoventilation, but also as
malignant cardiac arrhythmias that require urgent
recognition and management. In addition, opioids
with  serotonergic activity introduce distinct
neurotoxic risks. Agents such as tramadol can lower
the seizure threshold and may precipitate seizures,
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particularly at higher doses, in overdose, or in
individuals with predisposing factors. These
serotonergic opioids can also contribute to serotonin
syndrome, especially when combined with other
serotonergic medications, producing a potentially
life-threatening  constellation of neuromuscular
hyperactivity, autonomic instability, and altered
mental status. Taken together, these considerations
underscore that opioid toxicity is not a uniform
entity; while respiratory depression remains the
principal mechanism of fatality, individual opioid
agents may carry additional cardiac or neurotoxic
liabilities that influence both clinical presentation and
management priorities.[ 10][11]
Enhancing Healthcare Team Outcomes

Optimizing outcomes for patients who
receive opioid analgesics requires a coordinated
interprofessional approach that balances effective
pain relief with rigorous risk mitigation. Because
opioids carry clinically significant risks—including
sedation, impaired cognition, dependence, misuse,
diversion, and fatal respiratory depression—safe
prescribing and dispensing cannot be treated as the
responsibility of a single clinician. Instead, it
demands shared accountability and consistent
communication among clinicians (MDs, DOs, PAs,
and NPs), nurses, pharmacists, and other allied health
professionals involved in pain management and
follow-up care. When the healthcare team functions
cohesively, it can promote appropriate opioid use,
reduce preventable adverse events, and ensure that
patients who exhibit early signs of harm or misuse
are identified promptly and directed toward
appropriate intervention. Routine follow-up is
foundational to this interprofessional model. Patients
receiving opioids should be scheduled for periodic
reassessment visits that include a focused history and
physical examination to evaluate analgesic
effectiveness, functional outcomes, and the presence
of adverse drug effects. These encounters also serve
as structured opportunities to assess adherence,
screen for evolving risk factors, and re-evaluate
whether opioid therapy remains justified relative to
alternatives. Follow-up visits are particularly
important because the risk profile of opioid therapy is
not static; changes in dose, duration of therapy,
comorbid disease, and concomitant sedative use can
rapidly shift the balance from benefit to harm. Close
monitoring is therefore essential to minimize the risk
of overdose and to prevent the gradual transition from
medically supervised use to unsafe use patterns [11].

Monitoring for misuse and diversion is an
especially critical shared responsibility given the
global burden of opioid-related harm and, notably,
the high rates of misuse and overdose in the United
States, where opioid-induced respiratory depression
remains a leading mechanism of fatality. Because
misuse may present subtly, every member of the team
must maintain clinical awareness and be prepared to
raise concerns when observations do not align with
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expected therapeutic use. Importantly, each discipline
contributes unique vantage points that can reveal
early warning signals. Clinicians may observe
repeated requests for dose escalation without
corresponding functional improvement, inconsistent
reporting of medication use, or missed appointments.
Nurses may identify sedation, behavioral changes,
frequent early refill narratives, or patterns of
symptom reporting that do not match objective
findings.  Pharmacists—particularly =~ those in
community and outpatient settings—may detect
irregular refill behavior, multiple prescribers, or
overlapping controlled substance prescriptions. This
pharmacy-based perspective is especially valuable in
identifying “doctor shopping,” in which a patient
seeks opioid prescriptions from multiple clinicians
while failing to disclose existing prescriptions. In
such cases, integrated prescription databases and
prescription drug monitoring programs can be pivotal
for detecting concerning patterns and enabling timely,
coordinated response. A practical and effective
interprofessional strategy relies on consistent use of
structured monitoring tools. Risk assessment surveys
can help standardize evaluation of misuse risk and
can support transparent documentation across
settings. State prescription drug monitoring programs
provide a longitudinal record of controlled substance
dispensing, assisting clinicians and pharmacists in
identifying high-risk combinations, early refills, and
multiple prescriber involvement. A comprehensive
prescription  history, ideally integrated across
healthcare systems and pharmacies, improves
visibility and reduces reliance on patient self-report
alone. Urine screening, when applied appropriately
and interpreted carefully, can support monitoring by
confirming the presence of prescribed medications
and identifying undisclosed substances that increase
risk, such as benzodiazepines, illicit opioids, or
stimulants. Adherence checklists and structured
treatment agreements can clarify expectations
regarding refills, safe storage, and follow-up,
promoting consistency in care and reducing
ambiguity that can undermine therapeutic boundaries
[11].

Behavioral and supportive interventions
further strengthen team-based care. Motivational
counseling can be used to encourage safe medication
behaviors, reinforce = nonpharmacologic  pain
strategies, and facilitate patient engagement in
tapering plans when the risk—benefit balance shifts.
Dosage form counting, such as tablet counting, may
be employed selectively to support accountability and
to detect diversion or overuse in higher-risk cases.
While no single strategy is sufficient on its own, the
combined use of these tools creates a monitoring
framework that is both clinically informative and
operationally actionable, enabling the healthcare team
to recognize problems early, adjust treatment plans
appropriately, and intervene before harm escalates.
Ultimately, the most important determinant of
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improved outcomes is effective interprofessional
communication. Timely sharing of observations—
whether through documented care plans, direct
clinician—pharmacist contact, coordinated follow-up
scheduling, or referral pathways to pain or addiction
specialists—allows the team to respond cohesively
rather than in fragmented, reactive ways. This
collaborative approach supports the dual goals of
providing appropriate analgesia and preventing
serious adverse outcomes, including fatal overdose,
while ensuring that patients with misuse or diversion
are identified compassionately and connected to the
assistance and evidence-based treatment they need

[11].

Conclusion:

Opioid analgesics remain indispensable for
managing severe pain, but their clinical utility is
inseparable from significant safety challenges. The
evolving paradigm of opioid prescribing emphasizes
a structured risk—benefit approach, prioritizing
functional improvement over mere pain reduction.
Clinicians must integrate multimodal strategies,
combining non-opioid pharmacotherapies and
nonpharmacologic interventions to minimize opioid
exposure. Vigilant monitoring—including PDMP
checks, urine toxicology, and  behavioral
assessments—is essential to detect misuse early and
prevent escalation to opioid use disorder.
Interprofessional collaboration among prescribers,
pharmacists, and nursing staff enhances patient safety
by ensuring consistent communication and
coordinated care. The MAT Act represents a pivotal
policy reform, expanding access to buprenorphine
and normalizing addiction treatment within
mainstream  practice.  This  legislative  shift
underscores the need for healthcare systems to embed
evidence-based OUD management alongside pain
care. Ultimately, optimizing opioid therapy requires
balancing analgesic efficacy with proactive harm
reduction, patient education, and adherence to best-
practice guidelines. By fostering a culture of
stewardship and accountability, healthcare teams can
mitigate opioid-related morbidity and mortality while
preserving the therapeutic value of these agents for
patients who truly need them.
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