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Oxycodone is a semi-synthetic opioid analgesic used in the management of moderate to
severe pain. It belongs to the opioid class of medications, which act on the central nervous
system (CNS) to alter pain perception and emotional response to pain.

It is derived from thebaine, an alkaloid found in the opium poppy (Papaver somniferum), though
it is not naturally occurring in significant amounts in opium itself.

Oxycodone is widely used in clinical medicine due to its:

Strong analgesic properties

Predictable pharmacokinetics

Oral bioavailability

Availability in combination and extended-release formulations

However, it is also a controlled substance due to its potential for misuse, dependence, and
addiction.



https://tinyurl.com/PremiumTeleheath

2. CLASSIFICATION

e Drug class: Opioid analgesic

e Chemical class: Semi-synthetic opioid

e Controlled substance schedule (USA): Schedule Il
e Therapeutic category: Pain management agent

3. MECHANISM OF ACTION

Oxycodone works primarily by binding to opioid receptors in the brain and spinal cord:

Key receptor targets:

e | (mu) receptors — primary site of analgesic action
e «k (kappa) receptors — contributes to analgesia and sedation
e O (delta) receptors — minor role in analgesia modulation

Physiological effects:
When oxycodone activates p-opioid receptors:

Pain signal transmission is reduced
Emotional response to pain is diminished
Dopamine release increases (euphoria effect)
Respiratory drive is suppressed (risk factor)

Pain pathway impact:

Pain signals normally travel:

Peripheral nerves — spinal cord — brain perception centers
Oxycodone interferes at multiple levels:

e Inhibits ascending pain pathways
e Enhances descending inhibitory pathways
e Reduces neurotransmitter release (substance P, glutamate)




4. PHARMACOKINETICS

Understanding pharmacokinetics is essential for clinical safety.

4.1 Absorption
e Oral bioavailability: ~60—-87%

e Rapid absorption from gastrointestinal tract
e Peak plasma concentration: 1-3 hours (immediate-release)

4.2 Distribution

e Widely distributed in body tissues
e Crosses blood-brain barrier easily
e Protein binding: ~45%

4.3 Metabolism

Primarily metabolized in the liver via:

e CYP3A4 — noroxycodone (weak active metabolite)
CYP2D6 — oxymorphone (more potent metabolite)

Genetic variations in CYP2D6 can affect response.

4.4 Elimination

e Half-life: ~3-5 hours (immediate release)
e Extended-release: longer duration
e Excreted via kidneys (urine)

5. MEDICAL USES

Oxycodone is prescribed for conditions involving significant pain where non-opioid treatments
are insufficient.

5.1 Indications:



Post-surgical pain

Cancer-related pain

Severe injury trauma

Chronic pain (carefully managed cases)
Palliative care

5.2 Combination products:

Often combined with non-opioids:

e Acetaminophen (reduces required opioid dose)
e Aspirin (less common today due to safety concerns)

6. DOSAGE FORMS

6.1 Immediate-release (IR)
e [astonset

e Used for acute pain episodes
e Short duration of action

6.2 Extended-release (ER)

e Slow, controlled release
e Used for chronic pain management
e Not intended for breakthrough pain

7. PHARMACOLOGICAL EFFECTS

Therapeutic effects:

e Strong analgesia
e Sedation
e Anxiety reduction (secondary effect)



CNS effects:

Altered pain perception
Euphoria (risk factor for misuse)
Drowsiness

Cognitive slowing

Gastrointestinal effects:

e Reduced bowel motility
e Constipation (very common)

8. SIDE EFFECTS

8.1 Common side effects:

Constipation
Nausea
Vomiting
Drowsiness
Dizziness
Dry mouth

8.2 Serious adverse effects:

Respiratory depression (most dangerous)
Hypotension

Severe sedation

Confusion

Physical dependence

9. OVERDOSE RISK

Oxycodone overdose is a medical emergency.



Symptoms:

Slow or stopped breathing
Extreme drowsiness

Pinpoint pupils

Loss of consciousness
Cyanosis (blue lips/fingertips)

Mechanism:

Overstimulation of y-opioid receptors suppresses respiratory centers in the brainstem.

Treatment:

e Emergency airway support
e Naloxone administration (opioid antagonist)
e Hospital monitoring

10. DEPENDENCE, TOLERANCE &
ADDICTION

10.1 Tolerance

With repeated use:

e Higher doses needed for same effect
e Occurs due to receptor adaptation

10.2 Physical dependence

e Body adapts to presence of drug
e Withdrawal symptoms if stopped suddenly

10.3 Addiction (Opioid Use Disorder)

Characterized by:



e Compulsive use
e Loss of control
e Continued use despite harm

11. WITHDRAWAL SYMPTOMS

When oxycodone use stops abruptly:

Muscle pain
Anxiety

Insomnia
Sweating
Abdominal cramps
Diarrhea

Irritability

Withdrawal is usually not life-threatening but can be severe.

12. DRUG INTERACTIONS

Dangerous combinations:

Benzodiazepines — increased respiratory depression
Alcohol — severe CNS depression

Other opioids — overdose risk

CYP3A4 inhibitors — increased oxycodone levels

CYP interactions:

e CYP3A4 inhibitors (e.g., certain antibiotics) increase toxicity risk
e CYP3A4 inducers reduce effectiveness

13. CONTRAINDICATIONS



Oxycodone should be avoided in:

Severe respiratory depression
Acute or severe asthma
Gastrointestinal obstruction
Known hypersensitivity
Non-controlled pain conditions

14. CLINICAL MONITORING

Healthcare providers monitor:

Pain relief effectiveness

Respiratory rate

Sedation level

Signs of misuse

Liver and kidney function (long-term use)

15. PUBLIC HEALTH IMPACT

Oxycodone has played a significant role in the opioid crisis in several countries, particularly the
United States.

Contributing factors:

e Overprescription in past decades
e Misunderstanding of addiction risks

e High potency and availability

e Transition from prescription opioids to illicit opioids in some cases

Response measures:

Prescription monitoring programs
Strict regulatory controls
Abuse-deterrent formulations
Public awareness campaigns



16. SAFE CLINICAL USE PRINCIPLES

Modern pain management emphasizes:

Lowest effective dose

Shortest duration necessary

Regular reassessment

Combination with non-opioid therapies
Risk screening before prescribing

17. NON-OPIOID ALTERNATIVES

For pain management, clinicians may consider:

NSAIDs (ibuprofen, naproxen)
Acetaminophen

Physical therapy

Cognitive behavioral therapy
Nerve blocks

Topical analgesics

Multimodal pain management reduces opioid dependence risk.

18. ETHICAL AND MEDICAL
CONSIDERATIONS

Healthcare professionals must balance:

Pain relief vs addiction risk
Patient quality of life
Long-term safety
Responsible prescribing

Oxycodone remains essential in certain medical contexts but requires strict control.



19. RESEARCH AND FUTURE
DIRECTIONS

Current research areas include:

Abuse-deterrent formulations

Genetic differences in opioid metabolism
Non-addictive painkillers

Safer receptor-targeted analgesics
Improved overdose reversal methods

20. SUMMARY

Oxycodone is a powerful opioid analgesic with significant medical value in pain management.
However, its pharmacological potency comes with serious risks including dependence,
respiratory depression, and misuse potential.

In modern medicine, its use is carefully regulated and typically reserved for cases where
alternative treatments are insufficient.
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