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Objectives:

1. Describe how anticipated side effects of the major classes of analgesics may affect physical therapy assessments and treatments

2. List preferred timing of analgesics in relationship to physical therapy treatment sessions.

3. Discuss how methods of administration of analgesic agents may alter physical therapy treatment plans.

Common Causes 
· Nociceptive pain

· Low back pain from arthritis, osteoarthritis, osteoporosis/bone fractures, rheumatoid arthritis, coronary artery disease, gout, tendonitis 

· Neuropathic pain

· Herpes zoster, postherpetic neuralgia, trigeminal neuralgia, peripheral neuropathy, trauma

· Mixed pain

· Fibromyalgia, chronic low back pain

Aging and Treatment
· Differences in pharmacodynamic and pharmacokinetics

· Increased body fat and decreased muscle mass

· Increases the volume of distribution for lipophilic drugs, delays elimination rate of these drugs

· Volume of distribution of hydrophilic drugs decreases, which can cause elevated levels

· Decreased renal and hepatic clearance  decreased metabolism and elimination

· Decreased hepatic function leads to increased bioavailability of drugs with high first-pass metabolism, like opioids

Non-Pharmacological Treatment
· Exercise

· Cognitive-behavioral therapy

· Physical therapy

· Transcutaneous electrical nerve stimulation

· Acupuncture 

Pharmacological Treatment
· Drug-disease and drug-drug interactions must be considered in the elderly

· Most analgesics do not have specific recommendations for age-related dosing

· “Start low go slow”

· Start at a low dosage and up-titrate slowly

· Use the least-invasive method if possible

· Oral  most convenient and steady concentrations

· Non-opioid 

· Acetaminophen 

· Musculoskeletal pain (osteoarthritis, low back pain)

· Recommended as initial and ongoing therapy in the treatment of persistent pain

· Less GI and renal toxicity than NSAIDs

· Less effective for inflammatory pain, can cause liver damage

· Maximum dose of ≤4,000 mg per day with a recommendation of ≤3,000 mg

· In adults being treated with warfarin, those with hepatic impairment or history of alcohol abuse being treated for persistent pain, do not exceed a maximum of 2,000 to 3,000 mg per day

· Caution due to unawareness of inclusion in other medications or overdosing

· Side effects or limitations of use for physical therapy

· Typically well tolerated but often insufficient coverage for inflammation pain.  Headache, nausea, itching (especially when given in combo with opioids).

· NSAIDs

· Nonselective 

· Used to treat musculoskeletal and inflammatory pain

· Caution in renal impairment, gastropathy, and cardiovascular disease

· Caution with ASA 81 mg for cardiac protection

· Those ≥60 years are three times more likely to have GI complications

· Guidelines recommend using a PPI or misoprostol if taking chronically for GI protection

· Common Nonselective NSAIDS

· Meloxican with doses from 5 mg to 15 mg once daily 

· Ibuprofen 200 mg up to 800 mg at a time with a maximum of 3,200 mg daily

· Naproxen IR 250 mg to 500 mg every 12 hours with a max dose of 1.5 grams

· Naproxen ER 750 mg to 1 gram once daily with a max dose of 1.5 g daily

· COX-2 Selective Inhibitors


· Fewer GI toxicities

· Celecoxib: initiate at the lowest recommended dose 100 mg once daily up to 400 mg (rarely used)

· Topical

· Efficacious and safe in relieving chronic musculoskeletal pain

· Less systemic side effects

· Diclofenac 1% gel for osteoarthritis 

· Common side effects or limitations of use for physical therapy

· GI bleeds or GI irritation, bruising, edema, epigastic pain, increased hepatic enzymes, abdominal pain, constipation, dyspepsia, hypertension

· When used for physical therapy treatments and sessions – it is recommended to use scheduled in early PT sessions.  If not needed scheduled, suggest patient take NSAID with food an hour before session to maximize session with decreased pain-related complaints after and to encourage compliance with therapy.

· Opioids 

· Widely accepted for severe acute pain and chronic pain related to cancer or at the end of life

· Acute pain: occurs at the time of injury, treated for 3-5 days

· Expected to last less than three months

· All patients with moderate-severe pain, pain-related functional impairment, or diminished quality of life due to pain should be considered for opioid therapy

· Long-term use for persistent pain

· Fewer life-threatening risks than nonopioids

· Side effects

· Constipation, sedation, impaired cognition, respiratory depression

· Physicians should anticipate, assess for, and identify potential opioid-associated adverse effects

· Maximal safe doses of acetaminophen or NSAIDs should not be exceeded when using fixed-dose opioid combination agents 

· Patients taking opioid analgesics should be reassessed for ongoing attainment of therapeutic goals, adverse effects, and safe and responsible medication use

· Common opioids include:
· hydrocodone often given with acetaminophen in set doses
· oxycodone given with or without acetaminophen

· oxymorphone 

· morphine 

· codeine 

· fentanyl 

· Most common side effects are predictable consequences of opioid pharmacological actions and include nausea, vomiting, constipation, pruritus, dizziness, dry mouth and sedation. Side effects are extremely common with opioid therapy. 

· When used for physical therapy treatments and sessions – watch for concerns with addiction and tolerance and dependence, especially if used for longer time periods.  Opioids can affect cognition and physical movements if dose is to high or taken too often.  Again, must assess for proper dose with right amount and understand need for increased dose will go up if patient has been on long term.  
· Adjuvant Analgesics

· Can be used alone or in combination with nonopioids or opioids

· Some are indicated for specific issues, like neuropathic pain

· Includes: 

· Antidepressants, anticonvulsants, steroids, muscle relaxers, benzodiazepines, topical analgesics 
· Pregabalin, gabapentin, or duloxetine

· Pregabalin: a calcium channel alpha2-delta subunit ligand

· Most extensively studied drug by far in DPN

· Has shown at least 30-50% improvement in pain in the majority of studies 

· Dose range of 150-600 mg daily

· Linear, dose-proportional absorption + rapid onset of action + requires minimal titration

· Duloxetine: SNRI

· Doses of 60 and 120 mg/day have shown efficacy 

· AEs may be more severe in older patients 

· Gabapentin: binds the calcium channel alpha2-delta subunit ligand

· Requires gradual titration and doses up to 1,800-3,600 mg are generally needed to be clinically effective

· AEs may be more severe in older patients

· Monoamine Reuptake Inhibitors

· TCAs: inhibit reuptake of NE and serotonin 

· Amitriptyline is the most used TCA, though is not FDA approved

· Effectiveness appears to be unrelated to its antidepressant effect

· Due to cardiotoxicity concerns, should be used with caution in patients with known/suspected CV disease  

· Anticholinergic effects of TCAs ( dry mouth, blurred vision, urinary retention, constipation, dizziness, and emesis

· Venlafaxine (Effexor XR): SNRI

· Dosed between 150-225 mg/day

· Both venlafaxine and duloxetine (above) inhibit the reuptake of serotonin and norepinephrine without the muscarinic, histaminic, and adrenergic side effects that accompany the use of the TCAs 

· Not FDA approved

· Evidence is higher with duloxetine than venlafaxine 

· Lowers seizure threshold, gradual tapering recommended upon discontinuing 

· Tramadol 

· Weakly binds mu opiate receptors in the CNS and also inhibits NE and serotonin reuptake 

· Not recommended as first or second line due to high risk for addiction and safety concerns 

· Other opioids such as tapentadol ER (Nucynta)

· Tapentadol is FDA approved for managing around-the-clock long-term diabetic peripheral neuropathy when alternative therapies are inadequate 

· Not recommended as first or second line due to high risk for addiction and safety concerns 

· Binds to mu opiate receptors in the CNS and also inhibits norepinephrine reuptake
· Other Treatments

· Topicals may be used in patients who cannot tolerate oral treatments

· Capsaicin cream for localized pain

· Contains substance found in hot peppers and can modestly improve symptoms

· Lidocaine cream/patches often used in elderly 

· Transcutaneous electrical nerve stimulation (TENS)

· Electrodes are placed on the skin and deliver an electric current 
· Muscle relaxers

· Baclofen (Lioresal) – muscle relaxant
· Acts mainly at the spinal cord motor neurons 

· Acts as an agonists at GABA-B receptors to slow the influx of calcium and the release of excitatory neurotransmitters

· Bradycardia (slow heart rate), hypotension, akatheisa (agitation), ataxia (loss of body movement control), urinary retention, confusion, withdrawal symptoms (including fever, muscle rigidity, tonic-clonic seizures)

· FDA approved in adults and children

· A baclofen pump may be used, which infuses the drug into the spine, allowing for lower doses to be used

· Dantrolene (Dantrium) – muscle relaxant

· Inhibits the amount of calcium release from sarcoplasmic reticulum, which decreases the muscle response to neuronal activation

· Has little effect on cardiac and smooth muscle at normal doses

· Does not completely paralyze muscle

· Reduces muscle contractiveness by up to 50%

· Hepatotoxicity from dantrolene( do not use in patients with liver disease

· Flushing seen in ¼ of patients, dysphagia (difficulty swallowing) in up to 10%, diarrhea and nausea early in treatment

· FDA approved in adults and children

· Tizanidine (Zanaflex) – muscle relaxant

· Exhibits presynaptic alpha -2 adrenergic agonist effects, which may reduce the release of excitatory neurotransmitters

· May work particularly in the basal ganglia of the brain, which is an area involved in coordinating voluntary muscle movements

· Abrupt cessation may lead to rebound hypertension, tachycardia, and hypertonia

· May see bradycardia, hypotension, xerostomia (dry mouth), somnolence, asthenia (weakness or lack of energy), dizziness

· Adults only

· Side effects for physical therapy include muscles not being tight and possibility of over stretching.  
Best Practices
· All older adults should be screened for pain issues

· If persistent pain that impairs daily living, pharmacological treatment should be attempted

· Treatment depends on:

· Intensity, type of pain, and comorbidities 

· Make sure to check vitals to verify pain as some patients may not verbalize or show pain.  BP may go up, pulse may be erratic

· AGS guidelines urge caution in the use of NSAIDs
· Recommend the least invasive route for giving medication

· Affirms that opioids are effective for relieving moderate to severe pain and are associated with a low potential for addiction in older patients who do not have a history of abuse or addiction

· In older persons with persistent pain, relatively low-dose opioid therapy can be associated with fewer long-term risks than other drug regimens, such as NSAIDs

· Non-pharmacologic therapies can optimize and enhance the effects of drug therapy

· Interventional techniques can also aid in chronic pain

·  Joint and muscle injections of local anesthetics or steroids

· NC STOP Act

· Effort to combat the opioid abuse and misuse epidemic

· Makes changes to the laws governing controlled substance prescribing, controlled substance dispensing, and the North Carolina Controlled Substance Reporting System 

· Effective January 1, 2018, a prescriber may not prescribe more than a five-day supply of a “targeted controlled substance” upon an initial consultation for “acute pain.”

· Effective January 1, 2018, a prescriber may not prescribe more than an initial seven-day supply of a “targeted controlled substance” for post-surgical procedure acute pain relief

· Effective January 1, 2020, all “targeted controlled substances” must be prescribed electronically unless an exemption applies
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