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SPEAKER HAS NOTHING TO DISCLOSE 



Objectives 

 Opioids 

 Opioid Crisis 

 Naloxone administration 

 Narcotics 



Objectives  

 Review etiology and pathophysiology of 

pain  

 Explore types of pain  

 Describe pain assessment  

 Understand non-pharmacologic approaches 

to pain management  

 Compare alternative pain management 

options 



Etiology of Pain  
 More than 76 million people in the United States 

suffer from chronic pain. 

 An additional 25 million suffer acute pain from an 
injury or surgery  

 Pain resulting from fibromyalgia affects 10 
million Americans.  

 Pain ranges in prevalence from 14-100% among 
cancer patients. 

 Approximately 1.5% of Americans suffer from 
neuropathic pain.  

 Despite a growing emphasis on pain assessment and 
management, pain often remains undertreated.  

 
O’Neil CK. Pain Management. In: Schwinghammer T, et al., editors. Pharmacotherapy. 4th ed. New 
York: McGraw-Hill; 2017. p. 521-533.  



Pathophysiology of Pain 
 Nociceptive Pain 

 Transient pain in response to a noxious stimulus 
at nociceptors, which are located in cutaneous 
tissue, bone, muscle, connective tissue, vessels, 
and viscera  

 Nociceptive system extends from receptors in the 
periphery to the spinal cord and cerebral cortex, 
where pain is processed  

 Defense system that allows the body to withdraw from 
painful stimuli and protect tissue integrity  

 Nociceptors can be thermal, chemical, or mechanical  

O’Neil CK. Pain Management. In: Schwinghammer T, et al., editors. Pharmacotherapy. 4th ed. 
New York: McGraw-Hill; 2017. p. 521-533.  



Pathophysiology of Pain 

 Inflammatory Pain 

 Tissue damage occurs and the body changes 
focus to protect the damaged tissue  

 Inflammatory response contributes to pain 
hypersensitivity that serves to prevent 
movement of the injured area until healing is 
complete 



Pathophysiology of Pain  

 Neuropathic Pain 

 Spontaneous pain and hypersensitivity to pain 
associated with damage to the peripheral nervous 
system  

 Diabetic peripheral neuropathy (DPN)  

 Polyneuropathy  

 Postherpetic neuralgia (PHN) 

 Marked by burning, stinging, tingling  

O’Neil CK. Pain Management. In: Schwinghammer T, et al., editors. Pharmacotherapy. 4th ed. 
New York: McGraw-Hill; 2017. p. 521-533.  

 



Pathophysiology of Pain  

 Functional Pain  

 Abnormal processing or functioning of the 
CNS in response to normal stimuli  

 Fibromyalgia  

 Irritable bowel syndrome (IBS) 



Pain Assessment  
 Ask about the location, quality, intensity  

 Sharp, dull, tingling, burning etc. 

 Score on pain scale 

 Numeric pain scale, visual analog scale, CPOT – 

nonverbal patients  

 Precipitating factors and alleviating factors; 

temporal characteristics 

 Frequency and duration of each episode  

 Previous pain treatment and its effectiveness  

 Including non-pharmacologic  

 Impact on daily life  

Neale D. Pain Assessment and Basics of Treatment. Pain and Palliative Care ECHO. UNM Health Sciences 
Center. [lecture slides]  

 



Pain Assessment  
 Set clear goals for pain relief with the patient  

 Number oriented or activity focused  

 “I would like to walk without pain for 30 

minutes.” 

 “I would like to have a 5/10 pain at rest.” 

 Set attainable goals based on patient’s baseline  

 Compare to baseline  better or worse?  

 Focus on functional outcomes 

Neale D. Pain Assessment and Basics of Treatment. Pain and Palliative Care ECHO. UNM Health Sciences 
Center. [lecture slides]  

 



Pain Associated with 
Behavioral Health 
 Psychological pain 

 Fear, anxiety 

 

 Spiritual pain 

 Is this pain a result  

    of wrongdoings? 

 

 Social pain 

 Is this condition going to effect my loved ones? 

 Do they think differently of me? 

 

 Existential pain 

 Why must I experience pain? 

 

 
Pain Assessment and Basics of Treatment Presentation. Devon Neale MD UNM Health Sciences Center 

https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjhppis9brbAhUcIDQIHbseAHIQjRx6BAgBEAU&url=https://www.davidwolfe.com/12-types-of-pain-linked-to-emotional-states/&psig=AOvVaw21wxr4EAzpmWIT73xbVlhj&ust=1528232893185368


What is the best way to 
treat pain? 

Multimodal analgesia 



Non-Pharmacologic Pain 
Management  
 Bed rest  
 Bracing  
 Manipulation and mobilization  
 Cervical traction  
 Therapeutic modalities  

 ice, moist, heat, ultrasound, massage 
 Transcutaneous Electrical Nerve Stimulation (TENS) 
 Exercise  
 Patient Education  
 Psychological Intervention  
 Acupuncture 
 Stretching 
 Physical Therapy 
 Weight loss 
 Yoga 
 Pet therapy 
 Art 
 Music therapy 
 Meditation 
 

 

 

Nadler SF. Nonpharmacologic Management of Pain. The Journal of the American Osteopathic 
Association. Nov 2004. 104: 6S-12S. 

 



Comfort Menu 

 Ice pack  
 Warm blanket  
 Extra pillow  
 Socks  
 Robe  
 Comfort companion 
 Up to chair  
 Walk on unit  
 Spiritual visit (pastor, 

chaplain, etc.)  
 Pet therapy visit  
 Book  
 Newspaper  
 Bible  
 Crossword puzzles  

 

 Knitting/crocheting supplies  
 If you are allowed off the 

unit:  
 Attend 7 PM drum circle  
 Walk outside 

 Snacks (if you are allowed): 
 Pudding  
 Yogurt  
 Apple sauce  
 Broth  
 Graham crackers/saltine 

crackers  
 Drinks (if you are allowed): 

 Ice chips  
 Juice 
 Coffee/tea 
 Hot cocoa   



Treatment Strategies: WHO 
Analgesic Ladder for Cancer 
Pain  

http://media.pharmacologycorner.com/wp-
content/uploads/2009/03/image.png 

 



Strategies for Multimodal 
Pain Management  

 Numerous guidelines recommend a multimodal 
pre- and postoperative approach 

 NSAIDS, local anesthetic, gabapentin, ketamine 

 Utilize pharmacologic and non-pharmacologic 
therapies  

 Preoperative treatment with acetaminophen, 
gabapentin, +/- NSAIDs, long acting opioid 

 Postoperative treatment with agents from 
multiple drug classes 

 May have to utilize opioids for larger, more 
invasive procedures  

 Consider non-opioid options first!  

Chou R et al. Guidelines for the Management of Postoperative Pain. The Journal of Pain. Vol 17, No 2. Feb 2016. 131-157 
Gustafson UO et al. Guidelines for Perioperative Care in Elective Colonic Surgery: Enhanced Recovery After Surgery (ERAS) Society 
Recommendations. World J Surg  (2013) 37:259-284.  



Non-Opioid Treatment 
Options   

 Acetaminophen  

 NSAIDs  

 Salicilates - 

aspirin  

 Gabapentanoids – 

gabapentin, 

pregabalin 

 Serotonin and 

Norepinephrine 

Reuptake 

Inhibitors (SNRIs) 

 Tricyclic Antidepressants 

(TCAs) 

 NMDA antagonists – ketamine, 

methadone, memantine, 

magnesium  

 Muscle Relaxants  

 Benzodiazepines  

 Local Anesthetics  

 Alpha-2 Agonists – clonidine, 

dexmedetomidine 

 



Acetaminophen  
 Indications: mild to moderate pain, fever  

 Dosage forms: oral tablet, oral elixir, oral 

suspension/liquid, chewable tablet, rectal 

suppository, intravenous solution 

 Oral Dose: 650 mg q 4-6 hours as needed  
 Max dose: 4000 mg/24 hours 

 IV Dose:  
 1000 mg q 6 hours or 650 mg q 4 hours 

 Max dose: 4000 mg/24 hours  

 Adverse effects: N/V, headache, constipation, 

pruritus (itching), liver failure 

 Literature has not been able to demonstrate a 

difference in efficacy between oral and intravenous 

acetaminophen 

Acetaminophen. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson 
Micromedex. Updated Periodically. Accessed April 5, 2018.  
Sun L, Zhu X, Zou J et al. Comparison of intravenous and oral acetaminophen for pain control after total 
knee and hip arthroplasty. Medicine. 97:6 January 2018. 
 



Non-steroidal Anti-
inflammatory Agents (NSAIDs)  

 Celecoxib  

 Diclofenac  

 Etodolac 

 Indomethacin 

 Ibuprofen  

 Ketorolac  

 Meloxicam  

 Naproxen  

 Piroxicam   



NSAIDs 

 Celecoxib (Celebrex) 

 Preoperative: 200-400 mg dose, once (APS Guidelines)  

 Postoperative maintenance dose: 200 mg BID PRN  

 Use caution in patients with cardiac issues 

 CI in patients who have undergone CABG  

 Diclofenac (Voltaren) 

 Acute pain (mild to moderate): 18 or 35 mg PO TID  

 Topical 1% gel: 2 to 4grams to affected area(s) 3 or 
4 times daily 

 Ibuprofen (Motrin) 

 Pain (PO): 200-400 q 4-6 hours PRN; MAX = 1200 
mg/day  

 

 

Celecoxib. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson Micromedex. Updated Periodically. Accessed April 11, 
2018.  
Diclofenac. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson Micromedex. Updated Periodically. Accessed April 11, 
2018.  
Ibuprofen. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson Micromedex. Updated Periodically. Accessed April 11, 
2018.  
 



NSAIDs 
 Ketorolac 

 30 mg IV/IM as a single dose or 30 mg IV q 6 hours; 
MAX dose = 120 mg/day 

 Over 65: 15 mg IV as a single dose or 15 mg IV q 6 
hours; MAX dose = 60 mg/day  

 Duration = 3-5 days  

 Naproxen  

 500 mg PO, followed by 250 mg q 6-8 hours PRN.  

 MAX = 1250 mg/day  

 Side effects: edema, rash, pruritus, abdominal 
pain, constipation, nausea, dizziness, headache, 
somnolence, dyspnea, GI bleed  

 Ketorolac. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson Micromedex. 
Updated Periodically. Accessed January 3, 2020  
Naproxen. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson Micromedex. 
Updated Periodically. Accessed April 11, 2018.  

 



Aspirin  

 FDA approved for mild to moderate pain, 
osteoarthritis, and rheumatoid arthritis  

 Dose: 325-650 mg PO every 4 hours 

 Max: 3.9 gm/24 hours  

 Typically used for its antiplatelet activity  

 ASA 81mg PO daily  

 ASA 325 mg PO daily  

 Due to bleeding risk, we don’t often use it for 
pain  

Aspirin. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson 
Micromedex. Updated Periodically. Accessed April 5, 2018.  

 



Gabapentin (Neurontin)  
 Used for diabetic peripheral neuropathy (off-

label); fibromyalgia; postherpetic neuralgia; 
acute postoperative pain (preemptive therapy)  

 Neuropathy dose: 1200-3600 mg/day in three divided 
doses 

 Preemptive therapy for postoperative pain: 300-
1200 mg PO – administered as 1 dose approximately 
1-2 hours before surgery  

 Adverse effects: nausea, fatigue, peripheral 
edema, dizziness, somnolence, thought 
disorders/disturbance in thinking, mood swings, 
hyperactive behavior  

 Dose adjustments necessary in renal impairment  

 

Gabapentin. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson 
Micromedex. Updated Periodically. Accessed April 5, 2018.  

 



Pregabalin (Lyrica)   

 Indications: FDA approved for diabetic peripheral 
neuropathy, fibromyalgia, neuropathic pain due to 
spinal cord injury, postherpetic neuralgia  

 Diabetic Peripheral Neuropathy Dosing: 

 (Immediate Release): 50 mg TID; may increase to MAX 
100mg TID within one week based on tolerability   

 (Extended Release): 165 mg once daily; increase to MAX 
of 330 mg once daily within 1 week based on 
tolerability  

 Adverse Effects: peripheral edema, weight gain, 
constipation, xerostomia, dizziness, headache, 
somnolence, tremor, disturbed thinking, euphoria, 
fatigue, blurred vision, suicidal thoughts  

 Clinical Pearl: Do not discontinue abruptly; doses 
should be tapered over 1 week 

Pregabalin. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson 
Micromedex. Updated Periodically. Accessed April 5, 2018.  

 



Serotonin and 
Norepinephrine Reuptake 
Inhibitors (SNRIs) 

 Venlafaxine (Effexor) 

 Diabetic neuropathy: 150-225 mg orally once 
daily (extended release formulation)  

 Adverse effects: HTN, sweating, constipation, 
loss of appetite, nausea, xerostomia, 
dizziness, headache, insomnia, somnolence, 
blurred vision, feeling nervous, tremor  

 Dose adjustment necessary for renal impairment  

 Taper doses prior to discontinuation  

 Desvenlafaxine    

 50 mg PO once daily  
Venlafaxine. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson Micromedex. Updated Periodically. 
Accessed April 11, 2018.  
Desvenlafaxine. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson Micromedex. Updated 
Periodically. Accessed April 11, 2018.  

 



Duloxetine (Cymbalta) 

 Indications: major depressive disorder, 
diabetic neuropathy, fibromyalgia, 
generalized anxiety disorder, and chronic 
musculoskeletal pain 

 General Dosing: Initial 30mg once daily 

 After 2 weeks can increase to 60mg once daily 

 Max 120mg daily 

 Adverse Effects: headache, drowsiness, 
fatigue, nausea, xerostomia, insomnia (dose 
related), dizziness, constipation, decreased 
appetite 

 



Tricyclic 
Antidepressants (TCAs) 
 Amitriptyline 

 Nortriptyline  

 Imipramine 

 Doxepin  

 Used for neuropathic pain 

 Contraindicated in elderly patients (Beer’s 
Criteria)  

 Used only after patients have failed other treatment 
options  

 

 

 



Muscle Relaxants  

 Utilized for the treatment of skeletal muscle spasms  

 Cyclobenzaprine (Flexeril)  

 5 mg TID; may increase to 10 mg TID for no longer than 
2-3 weeks 

 Adverse effects: constipation, nausea, xerostomia, 
dizziness, somnolence, abnormal LFTs, syncope, 
serotonin syndrome  

 Methocarbamol (Robaxin)  

 1500 mg QID for 48-72 hours  

 Maintenance dose: 750 mg q 4 hours; 1500 mg TID; or 
1000 mg QID 

 IV dosage form should not be used for longer than 72 
hours 

 Adverse effects: dizziness, headache, somnolence, 
lightheadedness, seizure 

 
Cyclobenzaprine. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson Micromedex. Updated Periodically. 
Accessed April 11, 2018.  
Methocarbamol. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson Micromedex. Updated Periodically. 
Accessed April 11, 2018.  

 



Muscle Relaxants  
 Tizanidine (Zanaflex)  

 Initial dose: 2 mg PO; may repeat every 6-8 hours 
for a MAX of 3 doses in 24 hours  

 Maintenance: increase by 2-4 mg per dose at 1-4 day 
intervals 

 Max dose: 36 mg/day  

 Discontinue slowly to avoid side effects  

 Baclofen (Lioresal) 

 5 mg PO TID 

 May increase dosage by 15 mg/day increments every 3 
days to a max dose of 80 mg/day (3-4 divided doses)  

 Do not abruptly discontinue, wean/taper off 

 Carisoprodol (Soma) – not recommended!!!   

Tizanidine. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson Micromedex. Updated 
Periodically. Accessed April 11, 2018.  
Baclofen. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson Micromedex. Updated 
Periodically. Accessed April 11, 2018.  



Benzodiazepines  

 Diazepam (Valium) has the best evidence and 
carries an FDA approval for skeletal muscle spasms 

 2-10 mg PO, 3-4 times daily  

 OR 5-10 mg IM or IV initially; repeat in 3-4 hours 
as needed  

 Consider patient’s pain or treatment-related 
anxiety 

 Adverse effects: hypotension, muscle weakness, 
somnolence, respiratory depression, fatigue  

 

Diazepam. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson 
Micromedex. Updated Periodically. Accessed April 11, 2018.  

 



Ketamine  
 NMDA receptor antagonist  

 Rapid acting general anesthetic  

 Produces potent analgesia at sub-anesthetic 

therapeutic concentrations 

 Anesthetic and analgesic actions are thought to be 

from different mechanisms  

 Unknown how much it works on opioid receptors  

 Produces: 

 Analgesia 

 Normal pharyngeal-laryngeal reflexes 

 Skeletal muscle tone  

 CV and respiratory stimulation  

 Transient respiratory depression  

 
Young, Aimee.  Pain Management. Alaska Native Medical Center. January 2018  [lecture slides] 
Ketamine. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson Micromedex. 
Updated Periodically. Accessed April 12, 2018.  

 



Ketamine  

Contraindications  

 Conditions where 
significant increases 
in blood pressure 
would be a serious 
hazard  

 Hypersensitivity to 
ketamine or any 
component of the 
medication  

Precautions  

 Alcohol 
intoxication/abuse 

 Hypertension  

 Cardiac decompensation  

 Elevated CSF pressure  

 History of psychiatric 
disorders  

 History of seizures  

 

Young, Aimee.  Pain Management. Alaska Native Medical Center. January 2018  [lecture slides] 

 



Ketamine Dosing at ANMC  

 Usual starting rate of 10 mg/hour; may increase by 
5 mg every 2 hours to a maximum dose of 40 mg/hour 

 Provider bolus: 10 mg every 2 hours as needed for 
adequate pain relief 

 

Young, Aimee.  Pain Management. Alaska Native Medical Center. January 2018  [lecture slides] 

 



Lidocaine  
 Local anesthetic  
 
 Many dosage forms  

 Injection solution 
 IV solution 
 Topical cream/lotion 
 Topical gel 
 Transdermal patch  

 

Lidocaine. In: Micromedex® System [Internet database]. Greenwood Village, Colo: Thomson 
Micromedex. Updated Periodically. Accessed April 12, 2018.  

 



Lidocaine for Pain 

 Literature review indicates that IV lidocaine may be an 
important tool in treatment of acute pain  

 Bolus doses of IV lidocaine showed promising results compared 
to agents such as morphine at reducing pain scores, but many 
trials utilizing bolus dose regimens only analyzed outcomes 
for a short period of time 

 IV lidocaine has shown promising results in acute pain 
setting such as post-surgical procedure   

 Dosing for acute pain: 

 1.5 – 2.0 mg/kg for IV lidocaine bolus  

 1-3 mg/kg/hr for IV lidocaine infusion, utilized for a duration less 
than 24 hrs  



Capsaicin  

 Can be utilized for arthritis pain, 
musculoskeletal pain, and neuropathic pain  

 How supplied: topical cream, topical 
solution, topical lotion  

 Dose: apply thin film to affected area 3-4 
times/day  

 Clinical pearls: 

 Advise patient to clean hands thoroughly after 
applying lotion 

 Avoid applying cream before or after bathing 

 It may take a few weeks for patient to notice 
results  



Other Topical Agents 

 Lidocaine patch/cream/ointment 
 Patch good for localized pain 

 Lower back or rib pain 
 Can use up to 3 on the same patient  
 Patches may be cut to fit affected area  

 Diclofenac gel/solution/patch 

 Menthol 

 

 

 



Regional Anesthesia 

 Epidural 

 Peripheral Nerve Catheter 

 Peripheral Nerve Block (“single shot block”) 



Epidurals 
 Inserted by anesthesia team  

 Can be in place for up to 7 days  

 Delivers local anesthetic in the epidural space 

 Provides pain relief along dermatome lines  

 

National Health Now. Dermatomes 

 





Epidural Formulations 

 Adult Epidurals: 
 Bupivacaine 0.125%  

 Bupivacaine 0.2% 

 L&D only 
 Ropivacaine 0.2%/fentanyl 2 mcg/mL solution 

 Ropivacaine 0.2%  

 Pediatric epidurals: 
 Ropivacaine 0.1% 

 Ropivacaine 0.2%  

 Chloroprocaine 1.5% 

 



Epidural Candidates  
 Surgical procedures that are expected to cause 

high postoperative pain  
 Large open abdominal surgery  

 Thoracotomy  

 Lower extremity revision/arthroplasty  

 Trauma/poly-trauma  
 Rib fractures/plating 

 Femoral fracture  

 Opioid tolerant patients  
 Methadone  

 Buprenorphine  

 Chronic long-acting opioid use  

 Patients requiring large amounts of sedation and 

pain medications while intubated  
 

Young, Aimee.  Pain Management. Alaska Native Medical Center. January 2018  [lecture slides] 



Epidural 
Contraindications  
Absolute  

 Patient refusal  

 Unable to consent  

 Coagulopathy  

 Active infection 

at epidural site  

 Bacteremia 

 Immunocompromised  

Relative  

 Intoxicated  

 Unstable C-spine  

 Personality 

disorder 

 Behavioral health 

issues  

Young, Aimee.  Pain Management. Alaska Native Medical Center. January 2018  [lecture slides] 



Peripheral Nerve Blocks 





Peripheral Nerve 
Catheters  
 “Continuous nerve block” 

 Inserted by anesthesia team and may be in place 
for up to 7 days  

 Percutaneous catheter placed adjacently to the 
peripheral nerve or plexus 

 Provides prolonged anesthesia/analgesia in the 
distribution of the nerve or plexus  

 Risks: nerve injury, hematoma, local anesthetic 
toxicity, allergic reaction, infection, secondary 
injury  

 ANMC formulations: Bupivacaine 0.2% solution, 
Bupivacaine 0.25% solution in elastomeric pump  



Peripheral Nerve 
Catheters: Elastomeric 
Pump  



Conclusion 



Test You Knowledge 

 T/F: A multimodal approach is the best way 
to treat pain 

 True 

 T/F: Peripheral nerve catheters can be used 
inpatient or outpatient 

 True 

 T/F: Aspirin is a good pain reliever and 
should be prescribed to all patients with 
pain unless contraindicated 

 False 



Think Outside the Box!!  

 Consider non-opioid pain management 
therapies first line 

 Don’t forget about non-pharmacologic pain 
management therapy 

 Always consider adjuvant therapies – use a 
multimodal approach  

 Think about continuous local anesthetic 
options, such as epidurals and peripheral 
nerve catheters 

 Utilize a multidisciplinary approach (if 
available) / pain management team for 
optimal patient care  





Contact Information 

 CDR Aimee Young, PharmD, BCPS, CPE 

 Inpatient Pain & Palliative Care Pharmacist 

 Alaska Native Medical Center 

 aLyoung@anthc.org 

 907-729-2130 

mailto:aLyoung@anthc.org

