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ABSTRACT @ OPEN ACCESS

Opioids occupy a paradoxical position in contemporary medicine: they remain among the most effective analgesics
for acute and cancer-related pain, yet their long-term use in chronic non-cancer pain is associated with substantial
risks, including misuse, dependence, overdose, opioid-induced hyperalgesia, and endocrine dysfunction.!-3
Opioid-related morbidity and mortality have risen exponentially in North America, and although the increase in
Europe has been less pronounced,4¢ it has nonetheless placed internal medicine, family medicine, and pain
physicians—those most involved in chronic pain care—in an increasingly difficult position. Patients with chronic pain
frequently present with multimorbidity, psychological vulnerability, and social instability, further complicating
opioid prescribing decisions. 1.2

This narrative review synthesizes current evidence on the limitations of traditional prescribing models, the
importance of mechanism-based pain assessment, and the influence of patient beliefs, expectations, and
psychological factors on opioid outcomes.”-? It examines epidemiological trends, the evolving understanding of
opioid-induced hyperalgesia, and the role of structured monitoring, opioid stewardship, and harm-reduction
strategies in mitigating risk.2¢ The review also outlines practical clinical recommendations for patient selection, risk
stratification, informed consent, initiation, monitoring, and discontinuation.10.11

Navigating the opioid paradox requires individualized, biopsychosocial, and safety-focused approaches that
balance analgesic benefit with the potential for harm. A shift toward shared decision-making, functional
goal-setting, and consistent monitoring is essential for safer opioid use and for the future of clinical practice in
chronic pain management.

Keywords: opioids; chronic pain; opioid-induced hyperalgesia; nociplastic pain; stewardship; prescribing

practices.
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Introduction
Opioids illustrate a central paradox in contemporary medicine: they are indispensable for acute and cancer-related

pain, yet their long-term use in chronic non-cancer pain remains controversial.'3 Traditional frameworks such as the WHO
analgesic ladder—originally designed for cancer pain—do not capture the neurobiological complexity of chronic
non-cancer pain and may inadvertently encourage premature opioid escalation.310.12 This mismatch between historical

models and contemporary pain science contributes to variability in prescribing and uncertainty in clinical decision-making.

Patient beliefs and psychological factors further complicate opioid therapy. Fear of addiction, concerns about adverse
effects, and expectations of complete pain relief influence analgesic outcomes and may contribute to misuse. 11.13.14
Studies in postoperative and chronic pain populations demonstrate that attitudes toward opioids shape analgesic
behaviors and risk trajectories. 1576 These cognitive and emotional determinants underscore the need for a

biopsychosocial framework when evaluating opioid appropriateness.

The concept of opioid-induced hyperalgesia adds additional complexity. Experimental data suggest that prolonged
opioid exposure may increase pain sensitivity, yet clinical evidence remains inconsistent, and distinguishing opioid-induced
hyperalgesia from tolerance or disease progression is challenging. 7-° This uncertainty reinforces the importance of careful

patient selection, ongoing reassessment, and mechanism-informed prescribing.

This manuscript synthesizes current evidence to support safe, mechanism-aligned, and biopsychosocially informed opioid
prescribing for internal-medicine clinicians, with the aim of improving patient selection, monitoring, and therapeutic

decision-making in chronic non-cancer pain.

Methodology of the Review

This narrative review was developed through a structured search of MEDLINE, Embase, and Cochrane Library using terms
related to opioids, chronic pain, opioid-induced hyperalgesia, nociplastic pain, prescribing practices, and stewardship.
Literature published between 2000 and 2024 was included, with emphasis on clinical guidelines, epidemiology,
mechanistic research, and psychological predictors of opioid outcomes. Reference tracking identified additional sources.
This approach allowed synthesis of current evidence and highlighted areas where clinical practice and emerging science

diverge.

Review of the Literature
CLINICAL CONTEXT
Opioids remain essential for acute, perioperative, and cancer-related pain, ! yet their role in chronic non-cancer pain is

increasingly scrutinized due to limited long-term efficacy and substantial risks. 17-19

European epidemiological trends show rising opioid-related harms, 2¢ though less dramatic than in North America.
Countries such as the United Kingdom, Germany, Sweden, and Estonia report increases in opioid-related hospitalizations
and overdose deaths. 2 Differences in regulatory environments, prescribing cultures, and health-system structures likely

contribute fo these divergent trajectories. 46

Medical Research Archives | https://doi.org/10.18103 /mra.v14i7.7675 3


https://doi.org/10.18103/mra.v14i7.7675

THE EUROPEAN SOCIETY OF MEDICINE

Internal medicine and family physicians often inherit patients already receiving long-term opioid therapy initiated under
older paradigms. ! Multimorbidity, frailty, mental health comorbidities, and polypharmacy complicate management, 11.14

while limited access to non-pharmacological treatments further challenges safe prescribing. 20-23

WHY GUIDELINES DIVERGE

Approaches to chronic pain management vary internationally, shaped by local epidemiology, regulatory environments,
and access to non-pharmacological treatments. Some regions emphasize risk mitigation in opioid prescribing, while others
integrate multimodal rehabilitation and psychological therapies more prominently. These differences reflect broader

health-system structures and cultural expectations surrounding pain.

RETHINKING TRADITIONAL PRESCRIBING MODELS
The WHO analgesic ladder has limited applicability to chronic non-cancer pain and may encourage premature opioid
initiation. 372 Contemporary guidelines advocate for mechanism-based approaches, classifying pain as nociceptive,

neuropathic, or nociplastic, 10.24.25 with treatments tailored accordingly.

However, nociplastic pain involves altered central processing, heightened threat perception, and dysregulated
descending modulation rather than tissue damage or neuropathic injury. Opioids do not effectively target these
mechanisms and may worsen central sensitization through neuroplastic changes and glial activation. This explains the
limited benefit and sometimes paradoxical worsening in conditions such as fibromyalgia or chronic widespread pain and

underscores the need to prioritize therapies that realign central processing.

Understanding the underlying pain mechanism is essential for selecting appropriate therapies and avoiding ineffective
opioid escalation. Contemporary guidelines emphasize differentiating nociceptive, neuropathic, and nociplastic pain, as
each category reflects distinct neurobiological processes and responds to different interventions. 102425 Mechanistic
assessment helps clinicians tailor treatment plans, prioritize non-opioid strategies, and recognize when opioids are unlikely
to provide benefit. Table 1 summarizes the key features of each pain mechanism and outlines corresponding therapeutic

implications to support more precise and individualized clinical decision-making.

Table 1. Key differences at a glance between types of pain (mechanistic approach)

Type of pain Primary Cause Common sensations Example
Nociceptive pain | Actual or threatened damage to | Throbbing, aching, sharp Sprains, cuts, arthritis
(tissue) non-neural tissues

Neuropathic pain | Lesion or disease of the nervous | Burning, tingling shooting, electric | Sciatica, diabetic

(nerve) system shocks neuropathy
Nociplastic Pain Altered pain processing without | Diffuse, hypersensitive, Fibromyalgia, chronic
(Nervous system) | clear tissue or nerve injury widespread pain, moves around low back pain

PATIENT BELIEFS AND EXPECTATIONS
Patient beliefs significantly influence analgesic outcomes. Fear of addiction may lead to undertreatment, while
expectations of complete pain elimination may drive dissatisfaction and pressure for dose escalation. 11.13.14 Research

confirms that attitudes toward opioids shape adherence and misuse risk. 1516
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Emerging therapeutic approaches—such as Pain Reprocessing Therapy, 2627 Emotional Awareness and Expression
Therapy, 28 and Internal Family Systems2—help patients understand nociplastic mechanisms and reduce fear-based pain

responses.

PSYCHOLOGICAL PREDICTORS OF MISUSE

Psychological factors—including anxiety, depression, catastrophizing, history of trauma, and maladaptive coping—may
contribute to opioid misuse. '4 Tools such as the STAI-6,3° HADS, PHQ-9, BDI-ll, CES-D, 32 Pain Catastrophizing Scale, 33
and ACE study34 help identify patients at risk.

Risk for misuse can be evaluated using validated questionnaires including ORT, 35 SOAPP-R, 3¢ COMM, 37 DIRE, 38 and

the ABC Tool. 39 These instruments guide risk stratification and monitoring intensity.

MONITORING AND STEWARDSHIP
Monitoring is central to safe opioid prescribing. Guidelines recommend regular assessment of pain, function, adverse
effects, and aberrant behaviors, as well as treatment agreements, urine drug testing, and prescription monitoring

programs, 19:36,37

Clinicians should remain alert to endocrine consequences of chronic opioid therapy, particularly opioid-induced
hypogonadism, which can impair mood, sexual function, and bone health. Early identification of red flags allows clinicians
to stratify risk and adijust monitoring intensity. Structured monitoring increases administrative burden but is essential for

safety. 40,

Effective opioid stewardship requires early identification of factors that increase the likelihood of misuse, adverse effects,
or poor functional outcomes. Psychological distress, trauma history, aberrant medication behaviors, and endocrine
complications can all signal elevated risk and warrant closer monitoring. 1430-40 Integrating these elements into routine
assessment allows clinicians to stratify patients according to risk and adjust the intensity of follow-up accordingly. Table
2 presents a structured overview of red flags across personal history, psychological factors, and treatment-related

findings, offering a practical framework for guiding monitoring frequency and safety interventions.
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Table 2. Red Flags for Opioid Misuse Risk

Category Red Flags Clinical Interpretation

Personal history Prior substance use disorder. Indicates  biological and  psychosocial
vulnerability.
Strong predictors of misuse or dependence.
Previous overdose. Indicates  biological and  psychosocial
vulnerability.
Multiple prescribers or pharmacies.
Suggests  doctor  shopping or  poor
coordination.

Current behavior Frequent requests for dose escalation. May indicate tolerance, anxiety, or misuse.

Repeatedly “lost” prescriptions. Classic sign of diversion or misuse.
Psychological Severe anxiety, depression, trauma, PTSD. Emotional stressors —  high risk of
factors dependence.

Use of opioids for stress or emotional relief.

Increases risk of misuse and poor outcomes.
Pain catastrophizing.

Associated with higher opioid consumption.

During treatment No functional improvement despite dose | Suggests tolerance, or misuse.
increases.
Unauthorized use of sedatives or alcohol. High overdose risk.

Abnormal toxicology results.
Indicates diversion or illicit use.

OPIOID-INDUCED HYPERALGESIA
Opioid-induced hyperalgesia remains controversial. Experimental studies demonstrate NMDA-mediated sensitization and
increased pain responses after prolonged opioid exposure; 7 yet clinical studies vary widely. Distinguishing

opioid-induced hyperalgesia from tolerance or withdrawal-related hyperalgesia is challenging. 8°

OPIOID-INDUCED HYPERALGESIA CONTROVERSY

The absence of validated diagnostic criteria complicates recognition of opioid-induced hyperalgesia. Methodological
variability across studies contributes to inconsistent findings. These uncertainties highlight the need for cautious
interpretation of worsening pain during opioid therapy and support gradual tapering or rotation when hyperalgesia is

suspected.

Differentiating opioid tolerance from opioid-induced hyperalgesia is critical for appropriate clinical management, yet
the two phenomena often present similarly. Tolerance reflects diminished analgesic effect requiring dose escalation,
whereas opioid-induced hyperalgesia involves heightened pain sensitivity driven by neuroplastic changes and altered
descending modulation. 7-° Misinterpreting hyperalgesia as tolerance may lead to unnecessary dose increases and
worsening symptoms. Table 3 provides a comparative framework highlighting differences in mechanism, clinical
presentation, and response to dose adjustment, helping clinicians recognize opioid-induced hyperalgesia and select safer

strategies such as tapering or rotation.
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Table 3. Differential Diagnosis: Tolerance vs OIH

Characteristic Tolerance (Opioid-Induced) Hyperalgesia (OIH)

Definition Reduced analgesic effect over Increased pain sensitivity caused by opioids.
time.

Mechanism Down-regulation of opioid NMDA activation, central sensitization
receptors

Clinical Pain similar to baseline but less Diffuse pain, allodynia, hyperalgesia.

presentation controlled.

Response to] dose

Temporary improvement.

Worsening or no improvement.

Time course

Weeks to months

Can occur even at moderate /high doses.

Toxicology Consistent with prescribed opioids. | Consistent, but pain unexplained by pathology.
Differential Often mistaken for disease Often mistaken for tolerance or anxiety.

diagnosis progression.

Management Adjust dose no more than 5 to Reduce dose, rotate to methadone or buprenorphine,

10%.
Non-opioid therapy

Non-opioid therapies

PUBLIC HEALTH TRENDS

North America has experienced dramatic increases in opioid-related harms over the past two decades, driven initially
by high prescription rates and later by rapid shifts in the illicit drug market. 45 The transition from prescription opioids to
heroin and subsequently to illicitly manufactured fentanyl has resulted in steep rises in overdose deaths, with synthetic
opioids now accounting for the majority of fatalities. This pattern reflects a complex interplay between prescribing

practices, socioeconomic vulnerability, and the availability of potent illicit substances.

In Europe, opioid-related harms have also increased, though with substantial variability across countries. 2¢ Nations such
as the United Kingdom, Germany, Sweden, and Estonia report rising hospitalizations, emergency presentations, and
overdose deaths, whereas others have maintained more stable trends. Differences in regulatory frameworks, prescribing
cultures, and access to non-pharmacological pain treatments likely contribute to these divergent trajectories. The growing
presence of illicit synthetic opioids—including fentanyl analogues and emerging nitazene compounds—further
complicates surveillance and public health responses, as these substances often enter drug markets unpredictably and
with limited toxicological data.4! Collectively, these trends underscore the need for coordinated monitoring systems,
harm-reduction strategies, and policies that address both medical and non-medical drivers of opioid-related morbidity

and mortality.

Clinical Implications

Non-opioid and non-pharmacological therapies should be prioritized before considering opioids. Evidence-based options
include exercise therapy,?0 CBT,22 ACT,2' mindfulness-based interventions,2! multimodal rehabilitation,2? and Pain
Reprocessing Therapy.2627 When opioids are used, they should be reserved for carefully selected patients in whom
anticipated benefits outweigh potential harms.'7-19 Routine assessment of psychological and addiction-related risk factors
using validated tools supports safer prescribing.35-39 Structured monitoring further enhances safety but requires adequate

system resources.40
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Clinicians should remain alert to opioid-induced hyperalgesia; avoiding unnecessary dose escalation and considering
tapering or rotation are prudent strategies. 7-? Safe opioid prescribing relies on a mechanism-informed, biopsychosocial
approach that emphasizes patient selection, risk stratification, functional goal-setting, and ongoing monitoring. Guidelines
highlight the importance of identifying psychological and social risk factors, establishing realistic expectations, and using
the lowest effective dose when opioids are deemed appropriate.!7-19.35-3% Regular reassessment of pain, function, and
adverse effects—including endocrine complications and overdose risk—is essential to minimizing harm.”-240 Table 4

provides a concise framework integrating current evidence and expert consensus to guide initiation, monitoring, and

discontinuation of opioid therapy in clinical practice.

Table 4. Clinical Recommendations for the Safe Use of Opioids in Clinical Practice

Key Area

Practical Recommendation

Application in Clinical Practice

Patient Selection

Prioritize non-opioid and non-pharmacological
therapies. Use opioids only when benefits
outweigh risks. Avoid opioids in nociplastic pain
except in exceptional, short-term cases.

Confirm trials of NSAIDs, antidepressants,
physiotherapy, and psychological
interventions. Document rationale for opioid
use.

Initial Risk
Assessment

Evaluate psychological, social, and
substance-use risks.

Screen for anxiety, depression, trauma,
catastrophizing. Use ORT/SOAPP. Ask about
alcohol, cannabis, illicit drugs,
benzodiazepines.

Goal Setting

Focus on functional improvement, not complete
pain relief.

Define measurable goals (mobility, sleep,
daily activities). Align expectations early and
revisit at each follow-up.

Informed
Consent

Discuss dependence, overdose, tolerance, safe
storage, and disposal.

Provide clear explanations. Use treatment
agreements when appropriate. Document
shared decision-making.

Initiation of

Start with the lowest effective dose; consider

Avoid initiating strong opioids unless clearly

function, adverse effects, and misuse behaviors.

Therapy weak opioids or buprenorphine. justified. Avoid oxycodone/hydromorphone
as first-line.
Monitoring Reassess every 4—12 weeks. Evaluate pain, Use brief validated tools (PEG, BPI). Adjust

therapy based on benefit vs harm.

Safety & Harm

Assess overdose risk; avoid sedative

Identify respiratory disease and sedative use.

gradual dose reductions (5—-10% every few
weeks).

Reduction co-prescribing. Prescribe naloxone. Review medication list for
interactions.

Documentation Maintain clear, consistent, complete records. Document indication, goals, dose changes,
monitoring results, and rationale for decisions.

Discontinuation Taper when risks outweigh benefits. Use Provide psychological support. Monitor

withdrawal symptoms and functional changes.

Current Challenges

Challenges include reliance on outdated frameworks, limited evidence supporting long-term opioid efficacy, inconsistent

monitoring practices, and resource constraints. 17-19 Patient expectations require significant communication skills, 11.13.15

llicit synthetic opioids further blur distinctions between medical and non-medical harms. 41
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As Europe faces rising opioid-related harms, internal medicine physicians, family physicians, and pain specialists occupy
a pivotal position.2¢ They must be equipped to identify maladaptive beliefs, psychological distress, early signs of misuse,
and the interplay between pain, mood, and social determinants.!'.13-16 Competence in mechanistic assessment and cautious
interpretation of opioid-induced hyperalgesia is essential,’02425 as is more research to clarify diagnosis and

management.”-?

Future Directions

Future research should advance diagnostic clarity for opioid-induced hyperalgesia and develop biomarkers that reliably
differentiate nociplastic from nociceptive pain. Such progress would support more accurate clinical decision-making and
reduce inadvertent dose escalation in patients whose pain reflects central sensitization rather than ongoing tissue injury.
Parallel efforts should focus on validated tools that incorporate psychological, social, and trauma-related determinants

into opioid risk assessment, allowing for more nuanced stratification and individualized prescribing.

Health-system innovations remain essential to reducing reliance on opioids and improving outcomes. Opioid stewardship
programs, interdisciplinary pain teams, and expanded access to evidence-based non-pharmacological therapies can
help shift practice toward safer, multimodal care. Embedding these structures within primary and specialty settings may

also strengthen continuity, facilitate early identification of risk, and support timely therapeutic adjustments.

Greater integration of trauma-informed care, patient beliefs, and effective communication strategies may further
enhance safety and effectiveness in chronic pain management. Approaches that acknowledge lived experience, address
maladaptive cognitions, and reinforce collaborative goal-setting can improve engagement with non-opioid treatments
and strengthen the therapeutic alliance. Together, these clinical, mechanistic, and system-level advances offer a path

toward more precise and humane care for patients living with chronic pain.

Conclusion
Opioid therapy embodies a central paradox: medications capable of alleviating profound suffering may simultaneously
expose patients to misuse, dependence, overdose, and opioid-induced hyperalgesia. 1-37-9 Addressing this tension

requires individualized, mechanism-based, biopsychosocial approaches that recognize the complexity of chronic pain.

10,11,24,25

A stewardship-oriented culture and a greater awareness of trauma-informed care supported by interdisciplinary
collaboration and equitable access to non-pharmacological therapies—is necessary to reconcile compassionate pain

relief with the obligation to minimize iatrogenic harm. 1.20-23,40
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