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The views and opinions expressed in this presentation are those of the authors and
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Presentatlon Objectives

Pharmacist Objectives:

1. Define multimodal pain management and describe its core principles in pain care.
Explain the pharmacologic and non-pharmacologic components commonly used in
multimodal pain strategies.

. Summarize the current evidence supporting multimodal pain management.

Apply evidence-based multimodal strategies to optimize individualized pain
management plans in clinical practice
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Pharmacy Technician Objectives:

1. Define multimodal pain management and describe its core principles in pain care

2. Review the pharmacologic and non-pharmacologic components commonly used in
multimodal pain strategies.

Disclaimer

This presentation provides a high-level overview of pharmacotherapeutic approaches to
pain management and is intended for educational purposes only.

Due to time constraints and the breadth of the topic, not all medications, formulations,
indications, disease states, adverse effects, contraindications, drug interactions, or
clinical scenarios are discussed

Clinicians should consult current prescribing information, institutional policies, clinical
practice guidelines, and primary literature when making patient-specific treatment
decisions.

Recommendations and perspectives presented herein reflect a synthesis of available
evidence, clinical practice guidelines, published literature, and the speaker's professional
experience and interpretation of the data

Therapeutic decisions should be individualized based on patient characteristics,
comorbidities, goals of care, and evolving evidence

The content of this presentation should not be construed as establishing a standard of
care, clinical protocol, or specific treatment recommendation for any individual patient.

Background

Chronic pain is the most common reason adults seek medical care.

Linked to restrictions in mobility and daily activities, dependence on opioids,
anxiety and depression, and poor perceived health or reduced quality of life (QOL).
In 2023, an estimated 24.3% of U.S. adults experienced chronic pain, and 8.5
experienced high-impact chronic pain that frequently limited life or work
activities

Chronic pain and high-impact chronic pain both increase with age and are more
common among women, adults living in rural areas, individuals living in poverty,
and those with public health insurance.

The prevalence of chronic pain has increased from 20.4% in 2016 to 24.3% in 2023,
highlighting the growing burden of pain in the United States.
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Background

We have seen a 51.7% decrease in opioid prescriptions from 2012 to 2024
—260.5 million in 2012

—125.7 million in 2024
Prescriptions for opioids have decreased every year since 2012
« Total morphine milligram equivalents have decreased by 65% from 2012 to 2024

Background

Opioid dispensing rate declined steadily from a rate of 46.8 opioid
prescriptions dispensed per 100 persons in 2019 to a rate of 37.5
opioid prescriptions dispensed per 100 persons in 2023

Acute pain is often caused by an event such as injury or surgery and
usually lasts less than 3 months

Approximately 80 million adults are affected by acute pain in the US
annually

yarkle Shine

“Ylofra
Acute to Chronic Use of Opioids

1in 16 (6%) opioid-naive surgical
patients become chronic users

Longer initial exposure
increases risk of long-term use
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13.5% still
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What is pain?

“An unpleasant sensory and emotional experience associated with, or resembling
that associated with, actual or potential tissue damage.

Pain is always a personal experience A
thatis inluenced (0 vaning [ | Aperson's report of an experience
degrees by biotogical prychological { J as pain should be respected
and socia factors N
Although pain usualy serves an
D) scisptive cole, it may have sdverse
effects on function and social and
AV psychotogicat well-being

Verbisl description is only one of several
behaviors 10 .express pain: inability to.
communicate does not negate the
possibility that a human or 3 nonhuman

animal experiences pain

phenomens. Pain canno be inferred
y solely from actvityin sensory nerons

Through their ife experiences,
Indiviguals learn the concept of pain

( T Poinand nociception are erent
)

of pain. Published July 1€

Types of Pain

Nociceptive Pain:
—Somatic

« Skin, bone, joint, muscle, or connective tissue
— Visceral

« Internal organs

Neuropathic Pain:

— Pain caused by a lesion or disease of the somatosensory nervous system
—Burning, tingling, radiating

— Diabetic neuropathy, phantom limb pain

Nociplastic

date on burden, best practices, and new advanc

2082-209

Ayral Cfecting

Nociceptive
Nociceptive
Chuse: Trochbursitis Peptic uker Angina
Somatic
« Bones (bone fracture, metastases) "A‘*
= Muscles (dystonia, muscle spasm)
= Joints (ostecarthritis) Y
= Skin (postoperative pain, burns)
Voen) ) Kidneystones  Osteoarthrits
« Obstruction or capsular distension \
(gallstones, kidney stones) LA
= Ischaemia (angina, mesenteric ischaemia) = '-#.
«Tissue injury (cancer, cirrhosis) "‘ r,.
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Nevropathic
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Treatment considerations
O 3 Anticonvulsants
[ (] [ Analgesic antidepressants
@ [ Image guided injections
B O O3 Behavioural interventions
@ [ Neuromodulation
[ Non-steroidal anti-inflammatory drugs
B [ Opioids
I [ Exercise

Treatment considerations
O B Anticonvubsants
5 ] (1 Analgesic antidepressants
5 53 Image guided injections
B O (30 Behavioural interventions
2 [ Newron
20 Non-steroidal
9 [ Opioids
B O Exercise

inflammatory drugs

onic pain: an update on burden, best practices, and new advances. The Lance

1 S, Vase L Hooten W, Chronic pain; an u

urden, bect practices and ne nces. The Lancet,

Nociceptors.
+ Respond to
injury
+ Chemical,
mechanical, and
thermal stimuli ndu Transmission
Generate action  Both A-§and C fil A-8 and C fibers synapse
potentials which  may be sensitizeci
travel via... multiple + Dorsal horn
inflamsnmatory + Projection to higher
Purpose: to modify, dampen, or augment
nociception
IUETRINE Fferent pathways from the brain to the
spinal cord
Neurotransmitters involved
+ Endorphins
* Serotonin
+ Norepinephrine

iulation
wels to...

board”
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Assessing Chronic Pain

Defense and Veterans Pain Rating Scale

Perception

Cerebral cortex

* What we think
about pain

Limbic/reticular

* What we feel
about pain

kle Shine
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Acute versus Chronic

Relief of pain Highly desirable Highly desirable

Dependence and
tolerance to medication

Unusual Common

Psychological component  Usually not present Often present

Organic cause Common May not be present
Environmental/Family  Small Significant

Issues

Insomnia Unusual Common
Treatment Goal Pain Reduction Functionality
Depression Uncommon Common

ferndon CM, Kominek CM, Mullins AM. Pain Management. In: DiPiro JT, Yee GC, Haines ST, Nolin TD, Ellingrod VL
Pathop! g Graw F >3, i
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Assessing Chronic Pain

DoD/VA Pan Supriemental Quesnions

For clestan 1 skt 1 b yehosecal rpset of

23— 4§k ] g —10
2 .

L e e e e e Rl Rl R )
0—1—2—3—4-— 5 4 7—8—9—10




Assessing Pain: PQRSTU

Precipitating  What on or worsens the pain?
and palliating  What relieves the pai
T e o (e breakthoush anaigesics). what the
response was, and if any side effects develoy
i reecieas e e Fserieriae 5 e araind

Quality Can you describe the pain in your own words?
Regionand  Where is the pain?

Radiation Do it move anywhere?
Is it deep inside or does it feel on the surface?

Severity How would you rate your pain right now?

Temporal  Is the pain constant?
Does it come and go? > how often? How long does it last?

You How is the pain affecting your life?

How does it affect your ability to sleep, mood, appetite, ambulate?

McPherson ML. Demystifying Opioid Conversion Calculations: A Guide for Effective Dosing. 2nd ed. Bethesda, MD: American Society of Health-System
Pharmacists; 2018,

Acute Pain Clinical Presentation

General + Obvious distress — trauma

+ Infants: changes in feeding habits and/or increased fussiness.
Dementia: changes in eating habits, increased agitation, calling out, and/or facial
grimacing, mental/emotional factors that alter the pain threshold

Symptoms + Sharp, dull, shock like, tingling, shooting, radiating, fluctuating in intensity, and
varying in location

signs + Hypertension, tachycardia, diaphoresis, mydriasis, and pallor, but these signs are not
diagnostic

In some cases there are no obvious physical signs
Comorbid conditions usually not present
Outcome of treatment generally predictable

*

Laboratory Tests  » Pain is always subjective
There are no specific laboratory tests for pain
Pain is best diagnosed based on patient description and history

19

General - Can appear to have no noticeable suffering. Mental/emotional factors may also alter
the pain threshold, similar to acute pain.

Symptoms + Sharp, dull, shock like, tingling, shooting, radiating, fluctuating in intensity, and varying
inlocation
signs Hypertension, tachycardia, diaphoresis, mydriasis, and pallor are seldom present.

+ In most cases, there are no obvious signs.
+ Comorbid conditions are often present (eg, insomnia, depression, and anxiety).
* + Otcome of reatment is often Unpredictable.

Laboratory Tests  + Pain is always subjective
+ There are no specific laboratory tests for pain
- Pain is best diagnosed based on patient description and histon
+ General labs that may be considered include vitamin D, thyroid-stimulating hormone
idespread pain), and By,
Herndon CM, Kominek CM, Mullins AM. Pa Yee GC, Haines ST, Nolin TD, Eling erapy: A
Pathophysiologic Approach, 12th Edition. M Ceésspharmacy.mhmedi

Stepped Care Model for Pain Management (SCM PM)

TortaryPain Care Sorvices
i Adva fodicine Diagnostcs and
comorne e e
o Interdiscipiinary Pain Rehabiltation Programe

sTEP3

Specialty Pain Care Services
Interdisciplinary Pain Management Toams including

Medical Management; Behavioral Health Interventions;
Pain focused Rehabilitation Medicine and Therapies; STEP2

1 Heath and Opioid Use Disorder Treatment;
‘Access to Other Specialty Care as indicated

Primary Care Seryices.
3 Therspy;
o STEP1

Complementary and Integrative Hoalth (CIH); Peer Specialsts

| Foundational

5. Department o
2026. https;

rans Afais. Pain Management, Opioid Safety, and Prescription Drug Monitoring Program (PMOP). U, Department of Veterans Afairs website. Accessed June 2.
vagc NMANAGEMENT/Prov Jex.asp
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Pain Management Best Py y

Department of Health and Human Services, 23

nt Best Practice
d Recommendations. U.S.

Goals for Pain Management

Treatment goal depends on the type of pain
Individualized

Acute post-operative pain:

— Participation in physical therapy

- Deep breathing to prevent pneumonia
Chronic pain:
— Improve patient’s level of functioning

— Decrease pain perception
— Reduce use of medications when possible

— Improve quality of life
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General Principles for Chronlc Pain
Nonopioid therapies are preferred

Maximize nonpharmacologic and nonopioid pharmacologic therapies

Only start opioids if expected benefits for pain and function are anticipated to
outweigh risks

Before starting opioids discuss with patients:
— Realistic benefits and known risks

— Establish treatment goals for pain and function
— Exit strategy

7
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Multimodal Analgesia

« Involves the use of more than one method or modality of controlling pain to obtain
additive benefits, reduce side effects, or both

— Non-opioids are combined with opioids to improve pain and reduce symptoms
* Synergistic
» Opioid sparing effect

Benefits:

— Earlier oral intake, ambulation, and hospital discharge

—Higher levels of participation in activities necessary for recovery

— May reduce postoperative morbidity and mortality

Sparkle Shine
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POPULATION INTERVENTION FINDINGS

Amount of OMES consumed at 6 weeks

ng | | Standard

100
paring prot
ninophen, aed
oo

Adults undergoin
knee or shauldes

n, 0 mg Median, 40.0 mg
10105

1 8.0 mg) [T

Mean age: 43 years

LOCATIONS.
3 (
al sites

ario, Canada

Mean, 8.4 mg Mean, 72.6 mg

Mean difference of OMEs consumed
was significant

64.2 M (35% 1, 44.4 10 94.0ma); P < 001

PRIMARY OUTCOME

The amount of oral morphine equivalents (OMEs)
consumed during the 6 weeks after surgery
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The Impact of Opioid-Sparing Analgesia
on Postoperative Pain and Recovery: A Systematic

Review and Meta-Analysis of Randomized Controlled
Trials

» Opioid-sparing strategies:

—Reduced 24-h morphine requirement by ~9.5 mg (mean difference -9.47 mg; 95% Cl -13 to
5.95)

— Lowered pain scores (MD -0.72)
—Increased patient satisfaction (MD +0.88)

— Decreased postoperative nausea, vomiting (OR 0.73), and pruritus (OR 0.64), without
extending hospital stay or affecting recovery quality

stematic Review and Meta.

o  Spurkle Shine
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Interdisciplinary pain rehabilitation programs (IPRPs)

« Consist of multimodal, interdisciplinary provider teams with a shared “mission,

philosophy, and set of objectives” to improve patient care using a biopsychosocial
approach

Tt 8. By o g
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Restorative therapies:
Physical therag
exercise, graded activity

Procedural
erventions: Nerve
blocks, trigger point
injections,
neuromodulation when
indicated

t ts
bapentinoids,
and judicious opioid us
when other strategies
fail

Complementary
therapies: Acupuncture,
massage, mindfulness-
based approaches

tal
and commitment
therapy, pain
neuroscience education

Self-care strategies:
cercise, weight
management, sleep
hygiene, stress
reduction

Exercise

Physical Therapy
Nutrition

— Anti-inflammatory
- Elimination
Weight loss

noninvasive to highly invasive

— Noninvasive: tral

Interventional approaches

Non-Pharmacologic

Electroanalgesia: application of electrical stimulation to various areas that range from

utaneous electrical nerve stimulation (TENS)
— Minimally invasive: percutaneous electrical nerve stimulation (PENS)
— Highly invasive: spinal cord stimulation (SCS)

Cognitive behavioral therapy for chronic pain
Multidisciplinary rehabilitation programs

1c
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Pathophy:

minek CM, Mullins AM. Pa
Approach, 12th Edition. MG

Tai-Chi
Yoga
Acupuncture

Massage

Manipulation

s ST, Nolin TD

, Ellingrod VL, P
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Complementary and Integrative Approaches
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[Mindfulness, [~ varicty o =

thorapy (CBT),pai 5
[diaphragmatic breathing, progressive muscle relaxation (PME),
T, music

tion, _response: Examples: mindfuiness based siress reduction (MBSR),

[Reute:
[ryprosis,guided imagery)

|chronic:LaP (MBSR, CBT): Chranic pain (music therapy, CBT. guided imagery, ACT,

therary. quied magery

| minduinessmecitation); VD reissatan)

atients epiepsy, trauma history)
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thoughts and behaviors
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Pharmacologic Treatment

- Salicylates

am Nonopioid analgesics l—

- Nonsteroidal anti-inflammatory drugs (NSAIDs)
- Acetaminophen

e ~\djuvant agents (co-analgesics) l————————

. Antidepressants
« Tricyclic Antidepressants (TCAs)
- Serotonin Norepinephrine Reuptake Inhibitors (SNRIs)

+ Anticonvulsants

- Muscle Skeletal Relaxants

r Opioid analgesics —‘

minek CM, Mullins AM. Pain Management. In
Approach, 12th Edition. McGraw v
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Herndon CM, Kominek CM,

Pain Management. In
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Nolin TD, Ellingrod VL, Posey
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Choosing Analgesic Therapy

What type of pain?

—Nociceptive vs neuropathic vs mixed

—Acute vs chronic

—Severe vs mild

What route should be used?

What agent should be used?

—Type, severity of pain

—Patient characteristics — side effects, allergy, comorbid disorders, tolerance,
previous agents used

—Insurance, cost

Mulins AM. Pain Management. n
2th Edition. McGraw Hill, 2023. http

Acetaminophen

* Reduces pain and fever

*« MOA:
— Inhibition of prostaglandin synthesis in CNS and reduced pain impulse
— Inhibition of NMDA receptors

* Preparations:
—Tablet, capsule, chewable, ODT, injection, suspension, suppository

« Maximum dose: 4000mg/day

* Boxed Warning: hepatotoxicity

+ Caution in patients who drink

» Good for mild-moderate pain and bone pain

37

Acetammophen Clinical ConS|derat|ons

National Institute for
([ 1 RETATON @ISR « 2000 mg/day in cirrhotic patients
Excellence

V=l aleE g N @] |[SFEN01IN « 2000 mg/day for severe liver disease (Child Pugh score
Gastroenterology [l

TSI REIEEE 3000 mg/day in healthy individuals for any prolonged
Foundation period

American Geriatric

5 - 2000-3000 mg/day in older patients with hepatic
Society D et

insufficiency or alcohol abuse history

NSAIDs
NSAIDs can be more effective than opioids and/or muscle relaxants for treating
acute low back pain
Effective in reducing swelling and pain caused by a muscle strain or sprain

Compared to placebo or hydrocodone/ acetaminophen — NSAIDS required less
rescue analgesics and had fewer adverse effects

Can be given as “pre-emptive” analgesics for surgery as well as postoperatively
in the elective setting

39
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NSAIDs

Inhibit formation of varying prostaglandins produced in response to noxious
stimuli, thereby decreasing neuronal pain transmission received by the CNS
COX-1versus COX-2

Warnings:

— Gl Risk: Increase in risk of bleed, ulceration, and perforation of stomach and intestines
— Cardiovascular Risk: Increase in thrombotic events, Ml and stroke

Effective for bone pain, inflammatory pain, narcotic-sparing effect

CV events

Aullins AM. Pain M
th Edition. McG

Side Effects: GI, renal, hypertension, edema, reduced platelet activity, somnolence,

Fudin J. Relative Selectivity of NSAIDs as Inhibitors of COX-1 and COX-2 by Chemical Class.

41
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Chemical Classes of

Non-Steroidal Anti-infammatories (NSAIDs) in US

Diclofcns (Volarent: Aspri (Ecouin®)
Dxmisl (DkedaoE)

Maloricam (Mobic®)
Finouicam (Feldenst)

Noo-Acidic Ackds
Prapionic Acids

e apn D N
. R P—
] Pyttt o

Eodolc (Lodinck) Foaprofen (Motrin®, Advi}E)
Indomehucin (Indocens)  Keoprofa (orutsm, Ourvaon)
Ketaolac (ToradelE) Napronen (NspeoeyaE, Asapron®, AleveE)
Suindas (Clinorils)
Tolmestin (Tolecto®)

Mefemaric Acid (Pancel )

Who Should get NSAIDs"
[ ves [ N0 | _ CAUTON |

Mild pain Bleeding Disorder Mild renal impairment

Inflammatory pain Significant renal Uncontrolled HTN

impairment
Bone pain

Thrombocytopenia ACE-I, ARB therapy

Osteoarthritis Anticoagulants
(Warfarin)
Dysmenorrhea Certain chemotherapy

Pregnancy

1 CM, Kominek CM, Mullins AM. Pain Management. In: DiPiro JT, Yee GC, Haines ST, Nolin TD, Ellingrod VL, Posey L. eds. DiPiro’s Ph:
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Common NSAID Interactlons

Class of

ACE Inhibitors/Angiotensin Il
receptor blockers
Loop diuretics

Adverse Event
Increase in BUN/SCr

Increase edema, hypernatremia,
hyperkalemia
Increase risk of bleeding

Anticoagulants

Selective Serotonin Reuptake

Inhibitors
Lithium Increases blood level and toxicity
Methotrexate Causes renal failure and
pancytopenia
Aspirin 2 hours between ASA and NSAID

5 V),
Aceal

Gl ProphyIaX|s with Oral NSAIDS

antagonists (H2RAs) are effective in preventing chronic NSAID-related
gastroduodenal ulcers

Risk Factors

Previous Gl event

Concomitant use of anticoagulation
Age > 65

Corticosteroids

Low-dose aspirin use

* Proton pump inhibitors (PPIs), misoprostol, and double-dose histamine-2 receptor

Gl Prophylaxis with Oral NSAIDS

Risk Factors
H. Pylori infection

Chronic debilitating disorders: cardiovascular disease, gastroesophageal reflux
disorder (GERD), esophagitis, and diverticulitis. The symptoms that commonly occur
with GERD and diverticulitis, for instance, can be increased with concomitant oral
NSAID use

High-dose NSAID therapy

n, Francis KL MD, FRCP,
P NSAID

46

Choosing an NSAID

Low CV Risk NSAID alone NSAID + Alternative
(the least PPI/Misoprostol therapy if
ulcerogenic possible or COX-
NSAID at the 2 inhibitor +
lowest effective PPI/misoprostol
dose)

High CV Risk* Naproxen + Naproxen + Avoid NSAIDs or

(low-dose PPI/Misoprostol | PPI/Misoprostol COX-2 inhibitors.

aspirin required)

Use alternative
therapy.

onn MM. MD, FA
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Ketorolac
+ <5 days management of moderate to severe acute pain requiring analgesia at the « Topical NSAIDs
opioid level — Patch, cream, lotion, etc.
+ As effective as morphine in the management of surgical pain and pain related to —Range in application frequency from twice to four times daily
cancer « Topical can provide NSAID relief at the site of inflammation without the systemic
+ Opioid sparing effect side effects
+ Preparations: IM, IV, Oral —Topical NSAID products still contain the black box warning regarding serious cardiovascular

and Gl events based on the medication, not the formulation

Adjust dosage for patients 65 years and older, weighing less than 50 kg, and with
moderately elevated serum creatinine.
— Injection are not to exceed 60 mg/day

<5 ede 3 da K, Kao Yang
nese Patients With Rheumatoid Arthritis. J Am F ssoc. 2017 C
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FSH SO Crnnal Heeting 2 ® )(7/ {'A tate 2 ./
NSAID Benefits and Risks

Pain Relief

N ot 2 Scpm'l\lc shine N
: FSHP 0. cAwat Mee

Improved

ANTICONVULSANTS

Gastrointestinal
Cardiovascular

Nephrotoxicit:

rkle Shine
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Gabapentinoids - Gabapentin and Prega

+ Associated with reduced opioid requirements after major or minor surgical * MOA: Bind a281 subunit of voltage-gated calcium channels in CNS
procedures, and some studies reported lower postoperative pain scores + Gabapentin: postherpetic neuralgia

Pregabalin: postherpetic neuralgia, painful diabetic peripheral neuropathy, fibromyalgia,
Effective when administered as a preoperative dose ND?%E;()(:\J[(PQ with Epm(]‘ cord \%JLH§ pertp pathy valg

—Gabapentin: 600 or 1200 mg (maximum dose 3600mg) » Dosing
— Pregabalin: 150 or 300 mg — Gabapentin

s; dosed 3-4 times a day

—Administered 1-2 hours preoperatively

Dose adjustments in renal impairment

Renal dose adjustment!

AEs: edema, dizziness, drowsiness, headache, fatigue, weight gain, dry mouth, blurry
vision

53 54



Gabapentln Vs Pregabalm"

Gabapentin
« Bioavailability: 27-60%
Nonlinear, saturable absorption

Pregabalin
Bioavailability: >90%
Linear, nonsaturable kinetics

« Slower onset

Faster onset

Lower affinity for receptor

Higher affinity for receptor

Elimination:
Renal: 76-81%

|

Elimination

life: 5-7 hours

DAILY DOSE OF GABAPENTIN
(MG/DAY) (MG/DAY)

DAILY DOSE OF PREGABALIN

DIVIDE IN TWICE DAILY DOSING

0-900
901-1500
15012100

2101-2700

2700 or higher 600

europathic pain due

Studies show minimal benefit &
dverse effects when high
oses are used for m be
thy (>300 mg/day) and

ia (»450 mg/day)

> peripheral neurop

bathy. Pain Med. 2010 M

()
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Serotonin Norepinephrine Reuptake Inhibitors (SNRIs)

MOA: Inhibit the reuptake of norepinephrine and serotonin
Duloxetine, Venlafaxine

Milnacipran

— FDA approved for fibromyalgia

AEs: nausea, headache, weakness, fatigue, insomnia, diaphoresis
Caution in patients with:

— Liver dysfunction

—Uncontrolled hypertension

—Moderate cardiovascular disease

17N\ g
FSHP SO CAnal OHecting

Serotonin Norepinephrine Reuptake Inhibitors (SNRIs)

— FDA approved:
. Nsuvopath\: pain associated with diabetic
neuropatl
. F\bramya\g\a
« Musculoskeletal pain (low back pain,
osteoarthritis)

— More noradrenergic than venlafaxine
— Slight increase in blood pressure
+ Less significant than venlafaxine
+ Not a sustained effect
— Dose adjustment in renal impairment
+ Avoid use in eGFR <30ml/min
— Avoid use in hepatic impairment
+ Chronic liver disease or cirrhosis

4,\ \Cparl\ l¢ Shine
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Venlafaxine

- Evidence for neuropathic pain is less robust

than duloxetine
~ No FDA approval for pain indications

- Studied n:diabetic peripheral neuropathy,

polyneuropathy, atypical facial p
chemotherapy-induced penpheral
neuropathy, migraine prevention,
fibromyalgia, low back pain

- Analgesic effects generally seen at
>150mg/day

— Dose- dependent increases in blood pressure

- Dosage adjustment required in
renal/hepatic impairment
— Comes in XR formulation

58
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Duloxetine Dosing

Start at 20-30 mg daily x 1 week (2 weeks if an older patient)
—Increase to 60 mg after ~1-2 weeks

Can wait until follow up if concerns with compliance
Target dose is 60 mg

Doses above 60 mg not typically beneficial in pain management
Dose Adjustments

— CrClI<30 = Avoid per package insert, can consider lower doses (20-30 mg)
— Child-Pugh Class A = Caution Use

— Child-Pugh Class B or C = Avoid Use

comjcontant aspxibookid- 30

What about SSRIs?

Max et al
— Diabetic neuropathy
— Compared

Cochran review in 2007 reviewed the literature regarding

- Tricyclic antidepressants (TCA)
- Select serotonin reuptake

TCAs and venlafaxine have data which

nhibitors (SSRI)
otonin norepinephrine reuptake inhibitors (SNRI)

support their use in neuropathic pain
There is limited evidence to suggest SSRIs are effective in managing neuropathic pain
— They were better tolerated compared to TCAs relating primarily to side effec

t profile

60
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MOA: inhibition of norepinephrine and serotonin reuptake

Role in pain: fibromyalgia, low back pain, migraine prophylaxis, neuropathic pain
Analgesic effects independent of antidepressant effects and lower doses needed
for analgesic effects compared to MDD doses

Higher dosing and longer treatment time needed for antidepressant effects

QTc prolongation, orthostatic hypotension, arrhythmias, tachycardia

Lots of drug-drug interactions

Caution should be exercised in patients

— With cardiac arrhythmias

—Over the age of 65

Anticholinergic Properties Among TCAs

 Tertiary amines are associated with more of
the anticholinergic side effects compared to
secondary amines

Chemical structures of
tricyelic antidepressants

+ Anticholinergic side effects include jtwig
— Sedation e B 3
— Dry mouth/ urinary retention — At
Postural hypotension Secondary

amines
— Arrhythmias or seizures m @
o, -

s

faines ST, Nolin D, Ellingrod VL, Posey L. eds. DiPiro’s Pharmacatherapy: A
2spx2booki 6106

Selected Pharmacologic Treatments for Neuropathic Pai
Class Medication MOA Comments

Anti- Carbamazepine & Inhibits voltage gated sodium  Significant drug-drug interactions
Convulsants Oxcarbazepine channels,
potentiate GABA agranulocytosis, LFTs, sodium level.

patients with Asian ancestry d/t

Topical Analgesic  Capsaicin Transient receptor potential Derived from chili pepper; skin irritation;
vanilloid] receptor (TRVPT; Depletes must wash hands after application

and prevents accumulation of

substance P in peripheral sensory

neurons.

Topical Analgesic  Lidocaine Inhibits voltage gated sodium
channels,

Spasticity

« Definition:
Velocity-dependent incr
stretch reflex

* Symptoms:

Stiffness
Hypertonicity
— Hyperreflexia

« Causes:

— Multig

e in muscle tone cz

1 by the incr

ed excitability of the muscle

sclerosis

Cerel Palsy
Spinal cord injury
Traumatic brain injury

— Motor neuron disease

— Post-stroke syndrome

Monitor CBC d/t aplastic anemia and

Recommended testing HLA-B*1502 in

SIS/TEN
Topiramate Inhibits voltage gated sodium  Dosage adjusted in renal impairment;
channels, increase risk for kidney stones, weight
AMPA/kainite subtype of loss
glutamate
receptor, and carbonic
anhydrase;
increases activity of GABAA
receptor

= - . ¢ Shine
FSHP 0. cAvat ecting et Z (A rate!

SKELETAL MUSCLE RELAXANTS

Definition:
Involuntary muscle contractions
Symptoms:
— Jerks
— Twitches

— Cramps
Causes:
Musculoskeletal pain

Fibromyalgia
- Sciatica

- Mechanical low back pain
~ Herniated disk

vinal stenosis

Myofascial pain

din 3, Raouf M,

otal Muscle Relaxants for Pain Management. Pract

1 Manag. 2016165
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Antispasmodics Vs. Antispastics Treatment of Spasticity and Spasms

-
Antispasmodics Antispastics - Baclofen
+ Botulinum toxin
MOA: Blocks nerves from signaling MOA: Block nerve signaling from the spinal + Dantrolene
brain cord > Act directly on skeletal muscle to 'D""epawx‘c“y
relax spasm . pfffo‘\’.fm

Conditions Treated: Spasms secondary B conditions Treated: Spasticity secondary to

to peripheral musculoskeletal upper motor neuron lesions _

conditions + Methocarbamol
Examples = Multiple Sclerosis, Spinal Cord . gifj;’:;g;iﬁ"“e
Examples = Injury, fatigue, and trauma Injury, Stroke, Cerebral Palsy, Infection - Abuse potential, no longer recommended
- Metaxalone

- Chlorzoxazone
- Orphenadrine
Diazepam

parkle Shine
e

TN\ i
FSHP 0w oAl Wecting elebrate!

Indication

Spasticity associated with multiple sclerosis or spinal cord injury and other spinal cord
diseases

Mechanism of Action

SELECTED ANTISPASTICITY
AGENTS

— Centrally acting: Inhibits monosynaptic and polysynaptic reflexes
Dosing

5mg TID, increase by 5 mg TID every 3 days as needed
Renal dosing:
—CrCl 50-80: 5 mg Q12H
—CrCl 30-50: 2.5 mg Q8H
— CrCl <30: Avoid Use
Also available intrathecally

70

S)gl'l\lc Shmc : % S)gl'l\lc Shmc

Baclofen

Tizanidine

+ Adverse Effects

Indication
— Withdrawal can occur (hallucinations, seizures)

+ Clinical Pearls
—On Beers List for when eGFR<60

— For the management of spasti
May also hav

ty

some efficacy for acute musculoskeletal conditions (not FDA approved)
* Mechanism of Action

— Intrathecal pump available to treat spasticity — Centrally acting: Inhibits presynaptic and postsynaptic alpha 2 motor neurons
» Dosing

—2mg Q6-8H (do not exceed 3 doses/24 hours)

—Increase by 2-4 mg every 1-4 days

— Max 36 mg/day

Renal dosing for CrCl <25:

— use with caution as clearance is reduced by more than 50

— International package inserts: start at 2 mg daily with slow titration

D, Ellingrod VL, Pose DiPiro’s P
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Tizanidine

+ Adverse Effects

— Hypotension

-QTp

— Very sedating
+ Clinical Pearls

— Not specifically mentioned on Beers list

— Structurally similar to clonidine

Taper off

Contraindicated with CYP1A2 inhibitors (ciprofloxacin, fluvoxamine)
—Food alters absorption

rolongation

“elebia

Tizanidine Clonidine

73

FSHP 0 cAuuat Wecting

SELECTED ANTISPASMODIC
AGENTS

parkle Shine
elebrate!

bY )ju'l\lc Shmc
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Cyclobenzaprine

Indication

— Adjunct for treatment of acute, painful musculoskeletal conditions

No direct activity on skeletal muscle
— Sedative effects

Similar to tricyclic antidepressants
— Anticholinergic AEs
—Tachycardia

— Cardiac conduction disturbances

74

N N/

Amitriptyline
Cyclobenzaprine

76

bY )ju'l\lc Shmc
,)
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Methocarbamol

Indication

— Adjunct as relief of discomfort due to acute painful musculoskeletal conditions
Mechanism of Action:

— Carbamate derivative of guaifenesin

- Unknown mechanism but is thought to cause myorelaxation via sedation
Dosing:

— Initial dose: 1,500-2,000 mg orally 4 times daily for 2-3 days

— Maintenance dose: 750-1,000 mg orally 3-4 times daily

Dosage Adjustments for Renal and Hepatic:

- Renal: NA

— Hepatic: NA

Adverse Effects:

— Sedation, urine discoloration, hypotension, HA, confusion, seizure

Drug Interactions

— CNS depression

Corticosteroids

Glucocorticoids reduce pain by:

—Inhibiting prostaglandin synthesis

— Reducing vascular permeability that results in tissue edema
Short-term use

Wide range of use:

— Inflammatory neuropathic pain

— Bone pain

— Pain from bowel obstruction

— Pain from headache associate with increased intracranial pressure
— Stimulation of appetite

Side Effects: weight gain, insomnia, Gl upset, increase in blood glucose, psychiatric
side effects

79

Voltage Gated Sodium
Channels (Nay)

Na,1.9

Waxman SG. Targeting a peripheral sodium channel to treat pain. N Engi

Transmembrane protein
that controls regulation of
membrane channel by
controlling movement of

Type of VG Nz
that play a r
nociceptive Na ions across

phospholipid bilayer of

cells

Na,1.8 channels are

expressed in sensory
neurons of the PNS

Med. 2023389(5):466-469. doi10.1056/NEIMe23

81
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Suzetrigine

Mechanism of Action  stateticehty

Labeled Indications Moderateto severe acute pain in adults,

Dosing !

D' o

ndications

Cancomitant use with strong CYP3AG inhibitors

nal/Hepatic Avoid use n patients with eGFR < 15 mLmin
ComeeEems ‘Avoid use n patients with Child-Pugh Class C hepatic impairment

ic
o/

82

ic
?'/1'"/"//«'// G / 7
Mechanism of Action: Suzetrigine

Selective blocker of NaV1.8 voltage-gated sodium channel

Peripheral/DRG sodium channel blocker like local anesthetics but has a = 31,000-
fold selectivity ratio for NaVv1.8

Inhibits transmission of pain signals (action potentials) to the spinal cord and brain
NaV1.8 channels are NOT expressed in the brain or spinal cord

—In theory should not exhibit CNS side effects

14



TIME TO... Minutes/Hours Days Weeks/Months

NSAIDs Pregabalin SNRIs
EFFICACY APAP TCAs

Lidocaine Gabapentin

SIDE All time points (generally)
EFFECTS

What
What type [ mechanism

of pain? sare
untreated?

What
comorbiditi
es matter? function?

APAP

GABAPENTIN,

LIDOCAINE oOPIOID

CEEE

Transduction IConductionI Transmission

Perception

Inflammation Modulation

NSAID OPIOID, TCA, SNRI

kle Shine
“olebiarte!

Impact of Pain

« If we know that pain and suffering can be alleviated, and do nothing about it, then

we ourselves, become the tormentors. - Primo Levi

+ Healthcare providers do not receive adequate training in the treatment of pain.

Understanding the pathophysiology of pain and maintaining a thorough
understanding of both pharmacologic and nonpharmacologic treatment
modalities are important factors in addressing pain control.

ferndon CM, Kominek CM, Mullins AM. Pain Manag

87

kle Shir

bt

Treatment of Low Back

low back

Summary
Noninvasive Treatments for Acute, Subacute, and Chronic Low Back Pain: A Clinical Practice
Guideline From the American College of Physicians

VA/DODC Hipand Knee Osteoarthritis
American Colleg:
‘Osteoarthritisof the Hand, Hip, and Knee

Useof

idUse

Neuropathic Pa .
Chronic Op O Guidelnestor Brescrbing Orlodsfor ChroricPain
Therapy VAloaD Cien Prachce uteime o Opra Toaa or Chroric Pain

1¢
o/

88
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CArneal fecting

lebvate!
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Smarter Pain Control: Leveraging
Multimodal Strategies For Better
Patient Outcomes

Dr. Lisa Luciani, Pharm.D., BCPS

Clinical Pharmacist Practitioner — Pain Management

Pain Management, Opioid Safety, and PDMP (PMOP) Coordinator
James E. Van Zandt VA Medical Center - Altoona, PA
drlisaluciani@gmail.com

https://www.linkedin.com/in/lisadragic

Thank you!
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