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		PAIN



Pain is a common symptom experienced by individuals, derived from the Latin word "poena," meaning penalty or punishment. It is essential to differentiate between pain, which is a subjective experience reported by the patient, and tenderness, which is an objective sign elicited by a physician. Pain can be categorized into four main types: superficial, segmental, deep (or visceral), and psychogenic (or central).


		
Pain is a symptom experienced by the patient.

		Derived from Latin: poena meaning penalty/punishment.

		Should not be confused with tenderness:




		
Pain: subjectively felt by the patient.

		
Tenderness: elicited by external stimulus (examiner) – a sign.



Algesia

Algesia refers to the unpleasant bodily sensation of pain, which can be triggered by external or internal noxious stimuli. It serves as a warning signal, primarily protective in nature, but can also lead to discomfort and suffering. Pain is often the most significant symptom that prompts a patient to seek medical attention.

TYPES OF PAIN

Superficial Pain


		Due to direct irritation of peripheral nerve endings in superficial tissues.

		Causes: Mechanical, chemical, thermal, or electrical stimuli.

		Character: Sharp, well-localized, can be pointed with a finger tip.



Segmental Pain


		Due to irritation of a sensory nerve root or trunk.

		Pain localized to the dermatome supplied by the affected nerve.



Deep (Visceral) Pain


		Arises from deep structures: muscles, fascia, bones, joints, tendons, viscera.

		Transmitted by somatic or autonomic nerves.

		Character: Vague, poorly localized, may be referred.

		May cause muscle spasm (same spinal segment).



Psychogenic (Central) Pain


		Arises from the brain (functional or organic origin).

		Causes:




	
◦ Emotional, hysterical


	
◦ Thalamic lesions


	
◦ Spinothalamic tract damage


	
◦ Causalgia






HISTORY TAKING OF PAIN

1. Original Site


		Ask “Where did the pain start?”


		Important in conditions like acute appendicitis:




		Pain may start at umbilicus, shift to right iliac fossa later.



2. Onset & Mode


		
Sudden onset: acute conditions (e.g. appendicitis, pancreatitis).

		
Gradual/insidious onset: chronic conditions (e.g. chronic ulcer).



3. Cause of Onset


		
Trauma → sprain, fracture, organ rupture, etc.



4. Severity


		
Subjective, varies from person to person.

		Conditions with typically severe pain:




		Acute pancreatitis

		Biliary colic

		Perforated ulcer

		Aortic dissection



5. Nature/Character of Pain


		

				Type

				Associated Conditions

		

		
				Vague aching

				Non-specific, mild

		

		
				Burning

				Peptic ulcer, reflux

		

		
				Throbbing

				Abscess

		

		
				Scalding

				Cystitis, urethritis

		

		
				Pins & needles

				Peripheral nerve injury

		

		
				Shooting

				Sciatica

		

		
				Stabbing

				Perforated ulcer

		

		
				Constricting

				Angina pectoris

		

		
				Distension

				Hollow viscus obstruction

		

		
				Colic

				Ureteric, biliary, intestinal, appendicular colic

		

		
				Twisting

				Volvulus, torsion of testis/ovary

		

		
				Just a pain

				Non-specific complaint

		

	




Pain Patterns

1. Progression


		(a) Gradually increasing, plateau, then decline.

		(b) Sudden peak, maintained intensity.

		(c) Fluctuating (can be graphed).



2. Duration


		Ranges from seconds to hours.




		
Angina: <5 min

		
MI: may last for hours


		
Colic: brief episodes (<1 min)





Movements of Pain

1. Radiation


		
Pain spreads, original pain remains.

		Example: Duodenal ulcer → pain to back.



2. Referred Pain


		Pain felt at a distant site, not at source.

		CNS confuses visceral/somatic afferents from same spinal segment.

		Examples:




		
Diaphragmatic irritation → shoulder (C3–C5, phrenic nerve)

		
Hip joint disease → referred to knee (common nerve supply)



3. Shifting (Migrating) Pain


		Pain moves, original site pain disappears.

		Seen in appendicitis:




		Starts at umbilicus (T10), shifts to right iliac fossa when parietal peritoneum gets involved.





Time-related Patterns

1. Special Times


		

				Condition

				Time of Pain

		

		
				Acute appendicitis

				Pain on waking

		

		
				Duodenal ulcer

				4 p.m. & 2–3 a.m. (hunger pain)

		

		
				Migraine

				Morning, weekends, menstruation

		

		
				Frontal sinusitis

				Few hours after rising

		

	


2. Periodicity


		Seen in:




		
Peptic ulcer: pain-free intervals with episodic attacks

		
Trigeminal neuralgia: long pain-free intervals





Precipitating/Aggravating Factors


		

				Pain Type

				Aggravating Factors

		

		
				Appendicitis

				Jolting, running, stairs

		

		
				Ureteric/Vesical colic

				Movement, stairs

		

		
				Reflux esophagitis

				Stooping forward

		

		
				Acute pancreatitis

				Lying down

		

		
				Peptic ulcer

				Spicy food, hot drinks

		

		
				Disc prolapse

				Lifting heavy object in stooping position

		

	




Relieving Factors


		

				Condition

				Relief Measures

		

		
				Peptic ulcer

				Antacids, alkalies (5–15 minutes delay)

		

		
				Acute pancreatitis

				Sitting, leaning forward (prefers to stay upright)

		

		
				Reflux oesophagitis

				Upright position

		

	




Clinical Importance


		Most surgical patients present with pain.

		A carefully taken history is essential to avoid misdiagnosis.

		Always ask detailed questions:




		Site (original and present)

		Onset

		Duration

		Nature

		Progression

		Associated and relieving/aggravating factors





PQRST of Pain Assessment

The PQRST mnemonic is a widely used method in clinical practice to assess and characterize pain. It helps healthcare providers gather a comprehensive history about a patient's pain, which is crucial for diagnosis and management.


		

				Letter

				Component

				What to Ask / Assess

		

		
				P

				Provocation / Palliation

				- What provokes the pain? (e.g., movement, pressure, stress, food)
- What relieves it? (e.g., rest, medications, heat, cold)

		

		
				Q

				Quality

				- What does the pain feel like?
(e.g., sharp, dull, stabbing, burning, cramping, throbbing)

		

		
				R

				Region / Radiation

				- Where is the pain located?
- Does it radiate to another area? (e.g., chest to left arm)

		

		
				S

				Severity

				- How severe is the pain on a scale of 0 to 10?
(0 = no pain, 10 = worst imaginable pain)

		

		
				T

				Timing

				- When did the pain start?
- Is it constant or intermittent?
- Is there a pattern? (e.g., worse at night, post-meal, during activity)

		

	




Example: Angina Pain Assessment (using PQRST)


		
P: Triggered by exertion, relieved by rest or nitroglycerin.

		
Q: Pressure-like, squeezing.

		
R: Center of chest, may radiate to left arm or jaw.

		
S: Moderate to severe (6–8/10).

		
T: Lasts for a few minutes; occurs with activity.





Effects of Excessive Pain

Excessive pain can lead to various physiological and psychological effects, including:


		Sinking sensation

		Apprehension

		Sweating

		Nausea

		Palpitations

		Changes in blood pressure (rise or fall)

		Tachypnea (increased respiratory rate)




		Analgesics



Analgesics are drugs that selectively relieve pain by acting on the central nervous system (CNS) or peripheral pain mechanisms without significantly altering consciousness. They are used when the noxious stimulus causing the pain cannot be removed or as adjuncts to more etiological approaches to pain management. Analgesics are classified into two main groups:

A. Opioid/Narcotic/Morphine-like Analgesics

These are derived from opium or are chemically related to morphine. They are potent pain relievers and include:


		
Morphine: The primary active alkaloid in opium (10%).

		
Codeine: A less potent analgesic (0.5%).

		
Thebaine: A non-analgesic alkaloid (0.2%).

		
Papaverine: A non-analgesic compound (1%).

		
Noscapine: Another non-analgesic compound (6%).



B. Nonopioid/Non-narcotic/Aspirin-like/Antipyretic or Anti-inflammatory Analgesics

These include a variety of medications that relieve pain and reduce inflammation without the narcotic effects associated with opioids. 




		Opioid Analgesics



Opium

Opium is a dark brown, resinous material obtained from the capsule of the poppy plant (Papaver somniferum). It has been known since ancient times, with references found in historical texts such as the Ebers Papyrus (1500 BC) and writings by Theophrastus (300 BC) and Galen (2nd century AD). Opium eating became a social custom in China during the 18th century.

Historical Context


		
Isolation of Morphine: In 1806, Friedrich Sertürner, a pharmacist, isolated the active principle of opium and named it "morphine" after Morpheus, the Greek god of dreams.

		
Development of Analgesics: Over the last century, numerous semisynthetic and synthetic compounds have been developed with morphine-like, antagonistic, and mixed agonistic-antagonistic properties.



Terminology


		
Opiates: Compounds derived from opium or chemically related to morphine (e.g., morphine, codeine).

		
Opioids: A broader category that includes all substances with morphine-like action, regardless of their chemical structure (e.g., pethidine, endorphins).






		Opioids



Opioids are a class of drugs that either derive from or mimic natural substances found in the opium poppy plant (Papaver somniferum). They act on opioid receptors in the brain and other organs to produce various effects, including pain relief. The terms "opioid" and "opiate" are sometimes used interchangeably, but "opioid" encompasses all substances that bind to opioid receptors, including both natural and synthetic compounds. In contrast, "opiates" specifically refer to the natural alkaloids found in opium.

Medical Uses

Opioids are primarily used for:


		
Pain Relief: Effective for managing acute and chronic pain, including post-surgical pain and cancer-related pain.

		
Anesthesia: Used in various surgical procedures.

		
Cough Suppression: Some opioids, like codeine, have been used to suppress cough.

		
Diarrhea Management: Opioids can be used to treat diarrhea, particularly in conditions like irritable bowel syndrome.

		
Shortness of Breath: Opioids may help alleviate dyspnea in advanced diseases.



Opioid Receptor Antagonists

Naloxone is an opioid receptor antagonist used to reverse opioid overdose, highlighting the potential dangers associated with opioid use.

Side Effects and Risks

Opioids can cause a range of side effects, including:


		
Common Side Effects: Itchiness, sedation, nausea, respiratory depression, constipation, and euphoria.

		
Long-term Effects: Tolerance (requiring higher doses for the same effect), physical dependence (leading to withdrawal symptoms upon discontinuation), and addiction.



Overdose Risks

Opioid overdose can lead to respiratory depression, which is often fatal. The concurrent use of opioids with other depressants, such as benzodiazepines or alcohol, significantly increases the risk of overdose.

Mechanism of Action

Opioids exert their effects by binding to specific opioid receptors in the nervous system, primarily:


		
Mu (μ) Receptors: Mediate analgesia, euphoria, and respiratory depression.

		
Kappa (κ) Receptors: Involved in analgesia and sedation.

		
Delta (δ) Receptors: Play a role in analgesia and mood regulation.



The pharmacodynamic response to an opioid depends on the receptor it binds to, its affinity for that receptor, and whether it acts as an agonist or antagonist.

Tolerance

Tolerance is a physiological process where the body adapts to the presence of a drug, requiring higher doses to achieve the same effect. Tolerance develops at different rates for various effects of opioids.

Physical Dependence

Physical dependence occurs when the body adapts to the drug, leading to withdrawal symptoms upon abrupt discontinuation. Withdrawal symptoms can include dysphoria, irritability, nausea, and muscle aches.

Addiction

Opioid addiction is characterized by compulsive drug-seeking behavior and continued use despite harmful consequences. It often involves misuse of the drug, such as insufflation or injection, rather than oral administration as prescribed.

Adverse Effects

Common and serious adverse effects of opioids include:


		
Gastrointestinal Effects: Constipation is a prevalent issue, affecting 90-95% of long-term users.

		
Cognitive Effects: Drowsiness, confusion, and impaired attention.

		
Respiratory Depression: The most serious risk, particularly in opioid-naïve patients.

		
Hormonal Effects: Long-term use can lead to hypogonadism and associated complications.



Special Considerations

Pregnancy

Opioid use during pregnancy can lead to complications such as preterm birth and neonatal abstinence syndrome (NAS). Treatment for opioid use disorder in pregnant women typically involves methadone or buprenorphine.

Interactions

Opioids can interact with other depressant drugs, increasing the risk of adverse events and overdose. Close monitoring is essential when prescribing opioids alongside other medications.

Classification of Opioid Analgesics 

Opioid Analgesics (Central Action)


		
Natural Opioids:




		Morphine

		Codeine




		
Semi-Synthetic Opioids:




		Oxycodone

		Hydromorphone

		Buprenorphine




		
Synthetic Opioids:




		Fentanyl

		Methadone

		Tramadol

		Meperidine




		
Mixed Agonist-Antagonist Opioids:




		Pentazocine

		Nalbuphine




		
Partial Agonists:




		Buprenorphine






		Morphine



Morphine, also known as morphia, is an opiate derived from opium, a dark brown resin produced by the latex of the opium poppy (Papaver somniferum). It is primarily used as an analgesic (pain medication) and acts directly on the central nervous system (CNS) to induce analgesia and alter the perception and emotional response to pain.

Administration

Morphine can be administered through various routes, including:


		Oral

		Sublingual

		Inhalation

		Intramuscular injection

		Subcutaneous injection

		Intravenous injection

		Transdermal patches

		Rectal suppositories



The onset of action varies by route, with maximum effects reached approximately 20 minutes after intravenous administration and 60 minutes after oral administration. The duration of effect is typically 3–7 hours.

Medical Uses

Pain Management

Morphine is used to treat both acute and chronic severe pain, including:


		Pain from myocardial infarction (heart attack)

		Pain from kidney stones

		Labor pain

		Cancer pain



Shortness of Breath

Morphine is beneficial in reducing symptoms of shortness of breath in patients with advanced cancer or end-stage cardiorespiratory diseases.

Opioid Use Disorder

Morphine is used in slow-release formulations for opioid substitution therapy (OST) in patients who cannot tolerate methadone or buprenorphine.

Side Effects

Common Side Effects


		Drowsiness

		Euphoria

		Nausea

		Dizziness

		Sweating

		Constipation



Serious Side Effects


		Respiratory depression

		Vomiting

		Low blood pressure

		Opioid dependence and withdrawal symptoms upon dose reduction



Pharmacology

Mechanism of Action

Morphine primarily acts as an agonist at the μ-opioid receptor (MOR) in the CNS, leading to analgesia, sedation, and euphoria. It also interacts with κ-opioid receptors (KOR) and δ-opioid receptors (DOR), contributing to its analgesic effects.

Pharmacokinetics


		
Absorption: Morphine undergoes extensive first-pass metabolism when taken orally, with only 40% to 50% of the dose reaching systemic circulation.

		
Metabolism: Primarily metabolized in the liver to morphine-3-glucuronide (M3G) and morphine-6-glucuronide (M6G), with M6G being an active metabolite.

		
Elimination: Approximately 87% of a dose is excreted in urine within 72 hours, with an elimination half-life of about 120 minutes.



Extended-Release Formulations

Extended-release formulations of morphine, such as MS Contin and Kadian, provide prolonged analgesia and can be administered once or twice daily.

Contraindications

Relative contraindications include:


		Respiratory depression when appropriate monitoring equipment is unavailable.

		Caution in patients with acute pancreatitis, although recent literature shows no evidence against its use.



Dependence and Withdrawal

Morphine is highly addictive, and cessation after long-term use can lead to withdrawal symptoms, which may include:


		Drug cravings

		Anxiety

		Irritability

		Nausea

		Muscle aches

		Insomnia



Withdrawal symptoms typically peak between 48 to 96 hours after the last dose and can last for several days.


		Codeine



Codeine is an opiate and prodrug of morphine, primarily used to treat pain, coughing, and diarrhea. It is naturally found in the sap of the opium poppy (Papaver somniferum) and is commonly used for mild to moderate pain relief. Codeine is also associated with recreational use due to its euphoric effects.

Administration

Codeine is typically administered orally, but it can also be found in various formulations, including:


		
Combination preparations with paracetamol (acetaminophen), aspirin, or ibuprofen.

		
Cough syrups and linctus.

		
Injectable forms for subcutaneous or intramuscular use (intravenous use is contraindicated).



The onset of action is approximately 30 minutes, with maximum effects occurring around two hours after administration. The duration of effect is about four to six hours.

Medical Uses

Pain Management

Codeine is primarily used to treat mild to moderate pain, including:


		Post-surgical dental pain

		Cancer pain (though evidence is weak and may have increased adverse effects compared to other opioids)



Cough Suppression

Codeine is used to relieve coughing; however, evidence does not support its use for acute cough suppression in children. In Europe, it is not recommended for those under 12 years of age.

Diarrhea Treatment

Codeine can be used to treat diarrhea and diarrhea-predominant irritable bowel syndrome, although other medications like loperamide are more commonly used.

Side Effects

Common Side Effects


		Drowsiness

		Constipation

		Nausea

		Vomiting

		Itchiness

		Lightheadedness



Serious Side Effects


		Respiratory depression

		Addiction and dependence

		Breathing difficulties



Special Considerations


		Caution is advised during pregnancy and breastfeeding, as codeine may affect the baby.

		The FDA has contraindicated its use in children under 12 years due to the risk of severe side effects.



Pharmacology

Mechanism of Action

Codeine acts as an agonist at the μ-opioid receptor (MOR) in the CNS. It is metabolized in the liver to morphine, which is a more potent agonist at the MOR. The analgesic effect is achieved through the inhibition of nociceptive neurotransmitter release, leading to reduced neuronal excitability.

Pharmacokinetics


		
Absorption: Codeine is readily absorbed from the gastrointestinal tract, with peak plasma concentrations occurring about one hour after oral administration.

		
Metabolism: Codeine is metabolized primarily by the cytochrome P450 enzyme CYP2D6 into morphine and norcodeine. The rate of metabolism can vary significantly among individuals due to genetic differences.

		
Elimination: The plasma half-life of codeine is approximately 3 to 4 hours, and it is primarily excreted by the kidneys as glucuronide conjugates.



Tolerance and Dependence

Chronic use of codeine can lead to physical dependence, resulting in withdrawal symptoms upon cessation. Symptoms may include cravings, anxiety, sweating, and gastrointestinal distress. Tolerance to the analgesic effects can develop, requiring higher doses for the same effect.


		
Oxycodone



Oxycodone is a semi-synthetic opioid used medically for the treatment of moderate to severe pain. It is available in both immediate-release and controlled-release formulations, with brand names including Roxicodone (immediate-release) and OxyContin (extended-release). Oxycodone is known for its high potential for addiction and abuse.

Administration

Oxycodone is typically taken by mouth, but it is also available in injectable forms in some countries. It can be found in combination with other medications, such as:


		Paracetamol (acetaminophen)

		Ibuprofen

		Naloxone

		Naltrexone

		Aspirin



The onset of pain relief usually begins within 15 minutes for the immediate-release formulation, with effects lasting up to six hours.

Medical Uses

Pain Management

Oxycodone is primarily used for managing moderate to severe acute or chronic pain, particularly when other treatments are insufficient. It has been shown to improve the quality of life for patients with long-term chronic pain syndromes.

Cancer Pain

Controlled-release oxycodone is comparable to morphine and hydromorphone in managing cancer pain, with fewer side effects than morphine. It is recommended as a second-line treatment for cancer pain in some guidelines.

Pediatric Use

In children aged 11 to 16, the extended-release formulation is FDA-approved for the relief of cancer pain, trauma pain, or pain due to major surgery in those already treated with opioids.

Side Effects

Common Side Effects


		Euphoria

		Constipation

		Nausea

		Vomiting

		Drowsiness

		Dizziness

		Itching

		Dry mouth

		Sweating



Serious Side Effects


		Respiratory depression

		Addiction and dependence

		Hypotension

		Bradycardia

		Delirium and hallucinations



Pharmacology

Mechanism of Action

Oxycodone acts primarily as a full agonist at the μ-opioid receptor (MOR), leading to its analgesic effects. It also has lower affinity for the δ-opioid receptor (DOR) and κ-opioid receptor (KOR). The activation of MOR inhibits the release of nociceptive neurotransmitters, resulting in pain relief.

Pharmacokinetics


		
Absorption: Oxycodone can be administered orally, intravenously, intramuscularly, or subcutaneously. Oral bioavailability ranges from 60% to 87%.

		
Metabolism: It is metabolized in the liver primarily by the cytochrome P450 system, particularly CYP3A4 and CYP2D6. Major metabolites include noroxycodone and oxymorphone.

		
Elimination: Oxycodone and its metabolites are primarily excreted in urine, with about 10% of the dose eliminated unchanged.



Duration of Action

The half-life of oxycodone is approximately 4.5 hours. The controlled-release formulation is designed to provide pain relief for up to 12 hours, although some patients report shorter durations of effect.

Dependence and Withdrawal

Chronic use of oxycodone can lead to physical dependence, with withdrawal symptoms occurring if the medication is abruptly discontinued. Symptoms may include anxiety, nausea, muscle pain, and flu-like symptoms.

Overdose

Oxycodone overdose can lead to severe respiratory depression, circulatory collapse, and death. It was the leading cause of drug-related deaths in the U.S. in 2011, although heroin and fentanyl have since surpassed it.

Interactions

Oxycodone is metabolized by CYP3A4 and CYP2D6, and its clearance can be affected by inhibitors and inducers of these enzymes. Genetic variations in these enzymes can also influence individual responses to oxycodone.


		Hydromorphone



Hydromorphone, also known as dihydromorphinone and sold under the brand name Dilaudid, is a morphinan opioid used to treat moderate to severe pain. It is typically recommended for long-term use in cases of cancer-related pain. Hydromorphone can be administered orally or via injection into a vein, muscle, or under the skin.

Administration

Hydromorphone is available in various formulations, including:


		Immediate-release tablets

		Controlled-release tablets

		
Injectable forms (IV, IM, or subcutaneous)

		Rectal formulations



The onset of pain relief generally begins within 30 minutes and lasts for up to five hours.

Medical Uses

Hydromorphone is primarily used for managing moderate to severe pain, particularly when other treatments are insufficient. A 2016 Cochrane review found little difference in efficacy between hydromorphone and other opioids for cancer pain management.

Side Effects

Common Side Effects


		Dizziness

		Sleepiness

		Nausea

		Itchiness

		Constipation



Serious Side Effects


		Respiratory depression

		Low blood pressure

		Seizures

		Serotonin syndrome

		Potential for abuse and dependence



Special Considerations


		Use during pregnancy or breastfeeding is generally not recommended.

		Rapidly decreasing the dose may lead to opioid withdrawal symptoms.



Pharmacology

Mechanism of Action

Hydromorphone works by activating opioid receptors, primarily in the brain and spinal cord, leading to its analgesic effects. It is approximately five times more potent than morphine on a per milligram basis.

Pharmacokinetics


		
Absorption: Hydromorphone can be administered via multiple routes, with peak plasma levels occurring within 30 to 60 minutes after oral dosing.

		
Metabolism: It is extensively metabolized in the liver to hydromorphone-3-glucuronide, which has no analgesic effects. Accumulation of this metabolite can lead to neurotoxic effects, especially in patients with renal impairment.

		
Elimination: The typical half-life of hydromorphone is about 2.3 hours, but it can increase significantly in patients with renal dysfunction.



Dependence and Withdrawal

Chronic use of hydromorphone can lead to physical dependence, resulting in withdrawal symptoms if the medication is abruptly discontinued. Symptoms may include:


		Abdominal pain

		Anxiety

		Nausea

		Muscle pain

		Sweating



Withdrawal symptoms can start within hours of the last dose and may last for several weeks.

Interactions

Hydromorphone's effects can be enhanced when used concurrently with other CNS depressants, such as:


		Other opioids

		Sedatives

		Benzodiazepines

		Alcohol



Careful monitoring and dose adjustments may be necessary when combining these medications.


		
Buprenorphine



Buprenorphine, is an opioid used to treat opioid use disorder, acute pain, and chronic pain. It can be administered sublingually, buccally, via injection (intravenous and subcutaneous), as a transdermal patch, or as an implant.

Administration

For opioid use disorder, buprenorphine should only be administered when the patient exhibits moderate withdrawal symptoms, and it is typically given under the direct observation of a healthcare provider. The combination formulation of buprenorphine/naloxone (Suboxone) is commonly prescribed to discourage misuse by injection.

Medical Uses

Opioid Use Disorder

Buprenorphine is primarily used to treat opioid use disorder. The combination with naloxone is intended to deter misuse, as naloxone can precipitate withdrawal if the formulation is injected. However, recent evidence has raised questions about the efficacy of naloxone in preventing misuse.

Pain Management

Buprenorphine is also used for managing acute and chronic pain, particularly in patients who may not respond well to other opioids. It is available in a transdermal patch formulation for chronic pain management.

Pharmacology

Mechanism of Action

Buprenorphine acts on opioid receptors in the brain and spinal cord, functioning as a partial agonist at the μ-opioid receptor (MOR) and an antagonist at the κ-opioid receptor (KOR) and δ-opioid receptor (DOR). This unique action allows it to relieve withdrawal symptoms while also blocking the euphoric effects of other opioids, thus reducing the potential for misuse.

Pharmacokinetics


		
Absorption: Buprenorphine can be administered via multiple routes, with sublingual and transdermal being common. The bioavailability varies depending on the route of administration.

		
Metabolism: It is primarily metabolized in the liver by the cytochrome P450 system, particularly CYP3A4, into norbuprenorphine and glucuronides.

		
Elimination: The elimination half-life of buprenorphine ranges from 20 to 73 hours, with a mean of approximately 37 hours. Due to its hepatic elimination, there is no risk of accumulation in patients with renal impairment.



Side Effects

Common Side Effects


		Nausea

		Drowsiness

		Dizziness

		Constipation

		Itchiness

		Dry mouth



Serious Side Effects


		Respiratory depression

		Low blood pressure

		Seizures

		Allergic reactions

		Potential for addiction and dependence



Special Considerations


		Use during pregnancy is unclear, but it is generally considered safe during breastfeeding.

		Withdrawal symptoms may occur if buprenorphine is abruptly discontinued, although these symptoms are typically less severe than those associated with other opioids.



