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Pain management

Pain Management

Overview:

Pain management refers to the strategies and interventions used to alleviate or control pain.

It encompasses a wide range of pharmacologic and non-pharmacologic methods to treat
acute, chronic, neuropathic, or nociceptive pain.

In pharmacotherapeutics, the focus is on understanding the types of pain, underlying
mechanisms (pathophysiology), and the pharmacological agents used for pain relief, their
mechanisms of action, indications, side effects, and interactions.

Types of Pain (from a therapeutic perspective):

1. Nociceptive pain - Arises from tissue injury or inflammation. Subtypes include:
o Somatic pain: Originates from skin, muscles, or bones. Well-localized.

o Visceral pain: Originates from internal organs. Poorly localized, often described as
deep, squeezing, or cramping.

2. Neuropathic pain - Arises from damage to or dysfunction of the nervous system.
o Examples: diabetic neuropathy, postherpetic neuralgia, phantom limb pain.

3. Mixed pain - Has both nociceptive and neuropathic components (e.g., cancer pain).

Goals of Pharmacologic Pain Management:

Relieve pain to improve quality of life.

Minimize drug side effects.

Restore function.

Prevent pain recurrence (especially in chronic pain).

Avoid or manage tolerance, dependence, or addiction (especially with opioids).

Analgesic Drug Classes:
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1. Non-opioid Analgesics:

A. Acetaminophen (Paracetamol):

= Mechanism: Inhibits prostaglandin synthesis in the CNS.
= Uses: Mild to moderate pain, fever.

» Limitations: Hepatotoxicity at high doses.

B. NSAIDs (e.g., Ibuprofen, Naproxen, Diclofenac):

= Mechanism: Inhibit COX-1 and/or COX-2 > decreased prostaglandin production.
= Uses: Inflammatory pain, arthritis, musculoskeletal pain.
» Adverse effects: Gastric ulcers, renal impairment, cardiovascular risks.

2. Opioid Analgesics:

» Examples: Morphine, Fentanyl, Oxycodone, Tramadol.

» Mechanism: Bind to opioid receptors (mu, kappa, delta) in CNS and periphery to inhibit
pain transmission.

Uses: Moderate to severe pain (post-surgical, cancer, palliative care).

Adverse effects: Sedation, constipation, respiratory depression, tolerance,
dependence, addiction.

Monitoring required for dosage adjustment, dependence risk, especially in chronic
use.

3. Adjuvant Analgesics:

» Antidepressants (e.g., amitriptyline, duloxetine): Used in neuropathic pain.

» Anticonvulsants (e.g., gabapentin, pregabalin): Effective for nerve pain.
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» Corticosteroids: Useful in inflammatory or cancer-related pain.
» Muscle relaxants: Used in musculoskeletal pain with muscle spasms.

4. Topical Agents:

» Lidocaine patches, capsaicin cream: Used for localized neuropathic pain.
5. Emerging Therapies:

» NMDA receptor antagonists (e.g., ketamine).

» Cannabinoids (under evaluation in some countries).

» Monoclonal antibodies (e.g., anti-NGF).

Approaches to Pain Management (Pharmacotherapeutic Strategy):

1. WHO Analgesic Ladder (originally for cancer pain):

» Step 1: Non-opioid + adjuvant
» Step 2: Weak opioid + non-opioid + adjuvant
» Step 3: Strong opioid = non-opioid * adjuvant

2. Individualized Treatment Plan:

» Assess pain severity (e.g., using visual analog scale).

» Consider patient-specific factors (age, comorbidities, renal/hepatic function, risk of
abuse).

» Regular reassessment and adjustment.

3. Multimodal Analgesia:

» Using different classes of drugs targeting multiple pain pathways to enhance pain relief
and minimize side effects.

Pain Pathways

Overview:

Understanding pain pathways is essential in pharmacotherapeutics, as most analgesic drugs
act on one or more components of these pathways.

Pain perception (nociception) involves a series of complex neural events and signaling
mechanisms.

Phases of Nociception:

1. Transduction:

» Nociceptors (pain receptors) are activated by noxious stimuli (thermal, mechanical,
chemical).
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» Chemical mediators involved include prostaglandins, bradykinin, histamine, serotonin,
and substance P.

» These lower the threshold of nociceptors, making them more sensitive to stimuli.

2. Transmission:

» Pain signals are transmitted from the periphery to the CNS through afferent nerve fibers:
= A-deltafibers: Fast, myelinated, transmit sharp pain.
= Cfibers: Slow, unmyelinated, transmit dull, aching pain.

» Signals travel to the dorsal horn of the spinal cord, then to the thalamus, and finally to
the cerebral cortex.

3. Perception:

» The conscious awareness and interpretation of pain occur in the brain (somatosensory
cortex, limbic system, frontal cortex).

» Emotional and psychological responses are integrated here.

4. Modulation:

» The CNS can enhance or inhibit pain transmission.

» Descending inhibitory pathways from the brainstem (periaqueductal gray, raphe
nuclei) release neurotransmitters (e.g., serotonin, norepinephrine, endogenous opioids)
that inhibit pain signal transmission in the spinal cord.

» Pharmacologically, this is where antidepressants and opioids can act.

Key Neurotransmitters in Pain Pathways:

1. Excitatory:
» Glutamate
» Substance P
» Bradykinin
» Prostaglandins
2. Inhibitory:
» GABA
» Endorphins, enkephalins (endogenous opioids)
» Serotonin

» Norepinephrine

Sites of Drug Action in Pain Pathways:

Site Drug Classes Acting Here
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Peripheral nociceptors NSAIDs (block prostaglandins)

Spinal cord dorsal horn Opioids (inhibit neurotransmitter release), local
anesthetics

Descending inhibitory Antidepressants (increase
pathways serotonin/norepinephrine)

Cortical perception Sedatives, anxiolytics, cognitive-behavioral therapy
(not pharmacological but influences perception)

Pathophysiological Considerations:

o Peripheral sensitization: Increased responsiveness of nociceptors due to inflammatory
mediators.

Central sensitization: Increased excitability of spinal cord neurons - chronic pain states like
fibromyalgia.

Pharmacotherapeutic agents aim to target these mechanisms (e.g., NMDA receptor
antagonists like ketamine can reduce central sensitization).

Neuralgias

Overview:

Neuralgia refers to pain that occurs along the course of a nerve. Itis a form of neuropathic
pain, which results from damage or dysfunction in the peripheral or central nervous system.
In pharmacotherapeutics, neuralgias present a particular challenge as they often do not
respond well to conventional analgesics like NSAIDs or acetaminophen.

Common Types of Neuralgias:

1. Trigeminal Neuralgia (Tic Douloureux):

» Severe, stabbing, shock-like pain along the trigeminal nerve (CN V), typically affecting
one side of the face.

» Triggers: Touch, chewing, talking, brushing teeth.

2. Postherpetic Neuralgia:

» Follows herpes zoster (shingles) infection.

» Persistent burning or stabbing pain in the affected dermatome (often thoracic).

3. Occipital Neuralgia:

» Sharp pain in the upper neck, back of the head, or behind the eyes due to irritation or
injury of the occipital nerves.

4. Glossopharyngeal Neuralgia:

» Painin the throat, tonsils, tongue, or ear related to the glossopharyngeal nerve (CN IX).
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