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Disclosures

= Expert Witness: U.S. Department of Justice, Consumer Protection Branch
= Expert Witness: Cardinal Health

This presentation was not a part of the presenter’s official duties at the WVU and does not represent the opinion of WVU
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Learning Objectives

= Distinguish treatments of muscle spasticity versus muscle spasms
» Summarize the unique individual characteristics of “muscle relaxants”

= Recall the appropriate use and dosage of “muscle relaxants”

PaiN\/\/EK.



“Muscle Relaxants”

It was the best of times, it was the worst of times...

A TALE OF TWO
CITIES
Charles Dickens

CITIES
Spasticity vs Spasm

S
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Stiffness or Twitching
What’s the Diff Dx?

Rabies

= e ANIMAL Infected animals: Show no fear
2 mmunoglobulln T BITE: The for humans; act very agitated

muscle spasms > farther away [T Sku
{;immune syste: i - from brain -
Jjim Y; : ,
11 headache ~67.¢ " 02" the longer -~

virus takes .
to spread Dog: Another common rabies source

Fever, + Treatment:

depression Hospitalization,

Agitation immune globulin
VIRUS: ) injections, anti-
Spreads Painful rabies vaccine
through spasms

Muscle Quivers and  spasms T followed by

Foaming

nervous excessive > l at mouth

system saliva after

Death within ~ drinking:

aweek without Produced by

vacine spasms in throat
KRT

o https://ibstudy.weebly.com/topic-4-movement-analysis.html
PaIN\NeeK® Purves D, Augustine GJ, Fitzpatrick D, et al., eds. Neuroscience. 2nd ed. Sunderland, MA: Sinauer Associates; 2001.



https://ibstudy.weebly.com/topic-4-movement-analysis.html

Stiffness or Twitching
What'’s the Diff Dx?

oye Velocity-dependent muscle tone increase caused by
Definition . L
the increased excitability of the muscle stretch reflex

Etiology Central disorder of upper motor neurons Peripheral muscle sprain or nerve compression
Symptoms STIFFNESS TWITCHING

Involuntary muscle contractions

C MS, cerebral palsy, spinal cord or brain injury, musculoskeletal, fibromyalgia, herniated disk, mechanical

auses motor neuron disease, or post-stroke syndrome lower back pain, spinal stenosis, sciatica, or myofascial pain
botulinum toxin * carisoprodol

FDA baclofen * chlorzoxazone
dantrolene cyclobenzaprine
Approved :
M I;p ¢ diazepam metaxalone
edications

riluzole methocarbamol
tizanidine orphenadrine

PaiN\NeeK Purves D, Augustine GJ, Fitzpatrick D, et al., eds. Neuroscience. 2nd ed. Sunderland, MA: Sinauer Associates; 2001.



Stiffness or Twitching
What’s the Diff Dx?

Spasticity Rigidity
Description Velocity-dependent muscle tone increase Non-veloaty-d.ependent muscle tone
INCcrease
Etiology Central disorder of upper motor neurons | Extrapyramidal lesions (e.g., Parkinson’s)
STIFFNESS STIFFNESS
Symptoms . : : . : . : .
* More resistance in one direction | * Same resistance in all directions
MS, cerebral palsy,
spinal cord or brain injury, : 1
Causes P Jary Parkinson’s disease

motor neuron disease,
or post-stroke syndrome

PaiN\NeeK Purves D, Augustine GJ, Fitzpatrick D, et al., eds. Neuroscience. 2nd ed. Sunderland, MA: Sinauer Associates; 2001.



Modified Ashworth Scale (Muscle Twitching Dx)

= Place the patient in a supine position

= |f testing a muscle that primarily flexes a joint, place the joint in a maximally flexed position
and move to a position of maximal extension over one second

= |f testing a muscle that primarily extends a joint, place the joint in a maximally extended
position and move to a position of maximal flexion over one second

No increase in muscle tone

Slight increase in muscle tone, manifested by a catch and release or by minimal resistance at the end of the range of motion
when the affected part(s) is moved in flexion or extension

Slight increase in muscle tone, manifested by a catch, followed by minimal resistance throughout the remainder (less than half) of the ROM

More marked increase in muscle tone through most of the ROM, but affected part(s) easily moved

Considerable increase in muscle tone, passive movement difficult

Affected part(s) rigid in flexion or extension

PAIN\/\/eEeK
® https://www.sralab.org/sites/default/files/2017-06/Modified%20Ashworth%20Scale%20Instructions.pdf



https://www.sralab.org/sites/default/files/2017-06/Modified%20Ashworth%20Scale%20Instructions.pdf

Rigidity vs Spasm Treatments

Rigidity (Spasticity) SPASMS (Musculoskeletal)

PaiN\/\/eEK.



“Muscle Relaxants”

Not recommended for chronic pain, except for acute flare-ups

SPASTICITY (stiffness)

S PAS M S (Musculoskeletal)
CENTRALACTING
carisoprodol
tizanidine
cyclobenzaprine
baclofen

orphenadrine

gabapentinoids & benzos
PERIPHERAL ACTING

dantrolene

methocarbamol

chlorzoxazone

metaxalone

botulinum toxin
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“Muscle Relaxants”

Not recommended for chronic pain, except for acute flare-ups

nhibitor
interneuron
orticospinal
pathway

SPASTICITY (stiffness)

CENTRALACTING

tizanidine

baclofen

gabapentinoids & benzos

PERIPHERAL ACTING

Motor
neuron

Botulinum
Toxin (Ach)

dantrolene

botulinum toxin
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Dantrolene

r, B.G. Katzung, M. Kruidering-Hall: Katzung & Trevor'
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Dantrolene

o) Dantrolene

. . . . H //
Hydantoin derivative structurally N—( o
related to phenytoin o&k/N\N/ \

*Uses

*Upper motor neuron disorders

Phenytoin

*Malignant hyperthermia

PQIN\/\/
al eeK® Clinical Pharmacology Online Database. 2020.



Dantrolene

. ' inylcholi
Mechanism of Action SECE IO

"Blocks ryanodine channel, which
inhibits Ca release, thus reducing
muscle contraction

—Counteracts succinylcholine

®* Na - O Ca.1.1 BV
eletal muscle cell |

RyR1

"Does NOT interfere with Ca entry at | t-tubule
the cell surface as with Ca channel
blockers

PQIN\/\/
al eeK® Clinical Pharmacology Online Database. 2020.




Dantrolene

Side Effects

e Skeletal muscle weakness

* Troubled breathing (dyspnea)

Products
* Troubled swallowing (dysphasia) * Dantrium® 25mg & 50mg capsules
e Somnolence * Generic 25mg, 50mg, & 100mg

* Revonto® 20mg powder for injection

» Diarrhea (dose dependent) e Ryanodex® 250mg injection powder

»Hepatotoxicity (Black Box Warning)
*>800 mg/day
* >3 month utilization

PaiN\/\/EK.

Clinical Pharmacology Online Database. 2020.



Island of Misfit “Muscle Relaxants”

S PAS M S (Musculoskeletal)

carisoprodol
cyclobenzaprine

orphenadrine
methocarbamol

chlorzoxazone

SPASTICITY stifiness)

CENTRAL ACTING
tizanidine

baclofen

PaIN\/\/ecK
I ® Rudolph the Red-Nosed Reindeer (TV special). NBC & General Electric. 1964.



“Muscle Relaxants”
Not recommended for chronic pain, except for acute flare-ups

Tizanidine

orticospinal
pathway

Botulinum
Toxin (Ach)

Dantrolene Benzos &
Action

potentials Gabapentinoids

Source: A.J. Trevor, B.G. Katzung, M. Kruidering-Hall: Katzung & Trevor's Pharmacology: Examination & Board Review, 11th Ed.

[
www.accesspharmacy.com
- Copyright © McGraw-Hill Education. All rights reserved.




Tizanidine

Tizanidine is a structural analog of clonidine

Y

tlzanldlne clonidine

°
PaIMNeeK Clinical Pharmacology Online Database. 2020.
® .
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Tizanidine
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Mechanism of Action

* Blocks afferent sensory spine neuron firing (alpha-2 agonist)

 Central analgesia (dorsal horn receives sensory info from periphery)

Inhibits presynaptic NE release

Vasoconstriction

Clinical Pharmacology Online Database. 2020.
https://www.sciencedirect.com/science/
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Tizanidine

Notable Side Effects

* Elevated liver function tests (LFTs)
* Weakness & lack of energy (asthenia)

e Somnolence
» More sedation than baclofen, so dose HS

* Hypotension

[
PaIMNeng Clinical Pharmacology Online Database. 2020.

https://caselaw.findlaw.com/us-2nd-circuit/1734938.html
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Tizanidine

Interactions

> CYP1A2 inhibitors

—Major: ciprofloxacin & fluvoxamine
—Minor: cimetidine, famotidine, verapamil, & ethinyl estradiol

» ACEls/ARBs = severe hypotension

Clin Pharmacol Ther. 2004 Dec,76(6).598-606

Ciprofloxacin greatly increases concentrations and hypotensive effect of tizanidine by inhibiting

its cytochrome P450 1A2-mediated presystemic metabolism.

Granfors MT', Backman JT, Neuvonen M, Neuvonen PJ.

e Clinical Pharmacology Online Database. 2020.
I o https://online.epocrates.com/drugs/138004/enalapril/Drug-Interactions

Granfors MT, et al. Ciprofloxacin greatly increases concentrations and hypotensive effect of tizanidine by inhibiting its cytochrome P450 1A2-mediated presystemic metabolism. Clin Pharmacol Ther. 2004 Dec;76(6):598-606..


https://online.epocrates.com/drugs/138004/enalapril/Drug-Interactions
https://www.ncbi.nlm.nih.gov/pubmed/15592331
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Tablets without food
— 7 anafiex Capsules with focd
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https://www.sec.gov/Archives/edgar/data/1008848/000104746906000567/a2164919zs-1a.htm

Tizanidine

* Capsules & tablets without food
bioequivalent

* Capsule (+) food compared to capsule (-) food

< concentration & longer absorption

* Tablet (+) food comparted tablet (-) food & capsule (+/-) food
> concentration & quicker absorption

* Tablet (-) food compared to capsule (+) food
> concentration & quicker absorption

(]
PaIMNeng https://www.sec.gov/Archives/edgar/data/1008848/000104746906000567/a2164919zs-1a.htm



https://www.sec.gov/Archives/edgar/data/1008848/000104746906000567/a2164919zs-1a.htm

Tizanidine

Products

«Zanaflex” 2mg, 4mg, 6mg Capsules (generic available)
«Zanaflex” 2mg & 4mg Tablets (generic available)

United States Court of Appeals,Second Circuit.

APOTEX INC., et al., Plaintiffs—Appellants, v. ACORDA THERAPEUTICS, INC.,

o Defendant—Appellee.

&, 6’,‘9
@"/b Docket No. 14—4353—cv. Doy

Decided: May 16, 2016

[
PaIMNeng Clinical Pharmacology Online Database. 2020.

https://caselaw.findlaw.com/us-2nd-circuit/1734938.html
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“Muscle Relaxants”
Not recommended for chronic pain, except for acute flare-ups

Tizanidine

orticospinal
pathway

Botulinum
Toxin (Ach)

Dantrolene Benzos &
Action

potentials Gabapentinoids

Source: A.J. Trevor, B.G. Katzung, M. Kruidering-Hall: Katzung & Trevor's Pharmacology: Examination & Board Review, 11th Ed.
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Baclofen

= Structural analog gamma-amino-butyric acid (GABA)

= Originally designed to treat epilepsy
= Being studied for alcohol-use disorder

OH
HzN/\/\n/

O

C| baclofen

OH
HoN
O

Pregabalin Gabapentin

PaiN\/\/EK.
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Baclofen

* Mechanism of Action
—Activates GABA chloride channel
—Blocks central afferent sensory neurons

PaiN\/\/EK.

Ethanol
binding site

Neuronal
cell membrane

GABA
binding site

Barbiturate
binding site

Outside

Inside

Benzodiazepine
binding site

https://basicmedicalkey.com/sedative-hypnotic-and-anxiolytic-drugs-2/



Baclofen

= Notable side effects

» Decreased muscle tone (hypotonia)
—More so than tizanidine

= Drowsiness

= Abrupt discontinuation - withdrawal (benzo-Like)

—Seizures, tachycardia, hyperthermia, anxiety, hallucinations, etc.

PaiN\/\/EK.

Products
Baclofen 10mg & 20mg (Generic ONLY)
Lioresal® & Gablofen® Solutions for Injection

Clinical Pharmacology Online Database. 2020.



Island of Misfit “Muscle Relaxants”

S PAS M S (Musculoskeletal)

carisoprodol
cyclobenzaprine

orphenadrine
methocarbamol

chlorzoxazone

SPASTICITY stifiness)

CENTRAL ACTING
tizanidine

baclofen

PaIN\/\/ecK
I ® Rudolph the Red-Nosed Reindeer (TV special). NBC & General Electric. 1964.



Carisoprodol e

= 2007: European Medicines Agency recommends suspension of marketing

=2012: US/DEA reclassified as a controlled substance
* Only “relaxant” controlled substance

=2012: European Medicines Agency withdrew from market

m European Medicines Agency

Press office

»2013: Canada & Indonesia withdrew from market oL alon, 16 Nosember 207

PRESS RELEASE

European Medicines Agency recommends suspension of marketing
authorisations for carisoprodol-containing medicinal products

PaiN\/\/EK.

Clinical Pharmacology Online Database. 2020.



Carisoprodol

= Metabolism

—CYP-2C19 metabolizes carisoprodol to meprobamate (barbiturate)
* Meprobamate was 1st blockbuster psychotropic medication

O carisoprodol

)C‘)\ meprobamate i
H,N O

0~ “NH,

PaiN\/\/EK.

Clinical Pharmacology Online Database. 2020.



Carisoprodol

Mechanism of Action Ethanol
binding site binding site

= GABA-related (barbiturate)

Outside
N |
Products T
= Soma® 250mg & 350mg Tablets (generic available) aABA Benzodiazepine "%

= Carisoprodol 200mg & Aspirin 325mg (generic only) binding site binding site

= Carisoprodol 200mg, Aspirin 325mg, & Codeine 16mg
(generic only)

PaiN\/\/EK.
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“Muscle Relaxants”

Not recommended for chronic pain, except for acute flare-ups

S PAS M S (Musculoskeletal)

carisoprodol

cyclobenzaprine

orphenadrine

methocarbamol
chlorzoxazone

metaxalone

PaiN\/\/eEK.



Tricyclic Medications

cyproheptadine cyclobenzaprine amitriptyline

carbamazepine

»Urine drug screening false positives???

PaiN\/\/EK.

https://www.dallastox.com/demystifying-urine-drug-testing.html



https://www.dallastox.com/demystifying-urine-drug-testing.html

Cyclobenzaprine

e Structural analog of amitriptyline
* Synthesized in 1961
* FDA approved in 1977 for ACUTE muscle spasms
* Package insert
—Should be used only for short periods (2-3 weeks)

—Adequate evidence of effectiveness for more
prolonged use is NOT available

PaiN\/\/EK.

Clinical Pharmacology Online Database. 2020.



Cyclobenzaprine

Notable Side Effects
SEROTONIN SYNDROME

* Remote cases of serotonin syndrome with other "SHIVERS'
serotonergic agents

HIVERING é
Metabolism YPERREFLEXIA + MYOCLONUS
* CYP3A4, CYP1A2, & very little CYP2D6 NCREASED TEMPERATURE (> 41 C) &

- HR
ITAL SIGNS INSTABILITY -rR: N\
- BP !

NCEPHALOPATHY (ALTERED LOC)

Products
* ER: Amrix® 15mg & 30mg (generic available)

ESTLESNESS 'i

* IR: Flexeril® 5mg & 10mg (generic available)

(7 d

WEATING E

MIRIAMSRXNOTES.COM

* |IR: Fexmid ® 7.5mg (generic available)

o
PaIN\N< E( !K(g Clinical Pharmacology Online Database. 2020.

Keegan MT, et al. Serotonin syndrome in a patient taking Lexapro and Flexeril: a case report. Int Anesth Research Soc. Anesth Analg. 2006



“Muscle Relaxants”
Not recommended for chronic pain, except for acute flare-ups

S PAS M S (Musculoskeletal)

carisoprodol

cyclobenzaprine

orphenadrine

methocarbamol
chlorzoxazone

metaxalone

PaiN\/\/eEK.



Orphenadrine

» Structural (methylated ) analog of diphenhydramine

* In 1947, Parke-Davis® led the development of orphenadrine

* Prior to amantadine (~1960s), anticholinergics were main Parkinson's agents

O/\/N\
diphenhydramine

PaiN\/\/EK.

a orphenadrine

Clinical Pharmacology Online Database. 2020.



Orphenadrine

Mechanisms of Action

* H1 receptor antagonist (stronger than diphenhydramine)
* Anticholinergic (muscarinic receptor antagonist)

* NMDA antagonist

* NE reuptake inhibitor

Notable Side Effects

 Antihistamine sedation effect

* Anticholinergic effects (e.g., “drying”)
* Aplastic anemia (rare)

PaiN\/\/EK.

Clinical Pharmacology Online Database. 2020.



Orphenadrine

Products (all generic only)

* Orphenadrine 25mg/aspirin 385mg/caffeine 30mg IR tablets

* Orphenadrine 50mg/aspirin 770mg/caffeine 60mg IR tablets

* Orphenadrine ER 100mg tablets

* Solutions for injection

Canada = OTC

[
PaIMNeng Clinical Pharmacology Online Database. 2020.

https://qbcpharmacy.com/products/834324100258



https://qbcpharmacy.com/products/834324100258

“Muscle Relaxants”
Not recommended for chronic pain, except for acute flare-ups

S PAS M S (Musculoskeletal)

carisoprodol

cyclobenzaprine

orphenadrine

methocarbamol
chlorzoxazone

metaxalone

PaiN\/\/eEK.



Methocarbamol

*Structural analog of mephenesin

* NTI: respiratory depression
* Antidote for strychnine poisoning
e 1950s: utilized to develop meprobamate (barbiturate)

*Carbamate derivative of guaifenesin

CHs

methocarbamol mephenesin meprobamate guaifenesin

PaiN\/\/EK.

Clinical Pharmacology Online Database. 2020.



Methocarbamol

Products
—Robaxin® 500mg & 750mg (generic available)

—Robaxin® Solution for Injection
* Methocarbamol 400mg & Aspiring 325mg Tablets (OFF MARKET)

Canada = OTC

* Robaxin (methocarbamol)

IBUPROFEN + C ACID +
MUSCLE RELAXANT IllStlE IEU!AII
H b l ‘A‘“ b "

PLATINUM

*Robax Platinum (+IBU) Haba)(

* Robaxacet (+APAP)
*Robaxisal (+ASA)

[
PaIN\NeeK® Clinical Pharmacology Online Database. 2020.

https://www.backrelief.ca



https://www.backrelief.ca/

Methocarbamol

Metabolism

—No CYP Interactions
—Does not produce guaifenesin as a metabolite (carbamate bond not hydrolyzed)

WHAT COLOR IS YOUR PEE?

.

Notable Side Effect

»Brown/black/green urine "‘ e Bed Ale r

See Doctor
5

" — - gul
(]
I aIN\NeeK® Clinical Pharmacology Online Database. 2020.

https://i.redd.it/yr1cuzujq4921.png
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Urine Color

© MBRZK BNDERSCN WWW ANDEZTOONS.LOM

“I could go on and on about this. And I will.
Get comfortable.”

PaiN\/\/EK.



Urine Color

AM | HYDRATED?

Urine Color Chart

If your urine matches these colors,|
vou are drinking enough fluids

Drink more water to get the ideal

¢ The yellow coloration of urine results syl ke
from urobilin that is produced as a Dehydrated
product of bilirubin degradation '
You may sulfer from cramps anc

heat-related problems

Health risk! Drink more water.

** Normal urine color: light yellow to golden

Health risk! Drink more water.

Health risk! Drink more water,

Health risk! Drink more water.

o
PaIN\NeeK® Gill, B, et. al. Urine Discoloration. Medscape. May 14, 2014. https://emedicine.medscape.com/article/217237 1-overview



https://emedicine.medscape.com/article/2172371-overview

Urine Color

Urine Color

Medications

Description

Isoniazid, Phenazopyridine, Warfarin, & Sulfasalazine

Consumption of Carrots
Monitor for sparse blood in urine (Hematuria)

Red

Chlorzoxazone
Warfarin, Rifampin, Phenazopyridine, Senna, & Ibuprofen

Consumption of Red Beets, Rhubarb, or Carrots
Monitor for sparse blood in urine (Hematuria)
Myoglobinuria from rhabdomyolysis

Metronidazole, Nitrofurantoin, & Acetaminophen

Myoglobinuria from rhabdomyolysis (“Hand Drumming”)
Acute Renal/Hepatic Disease
Metastatic melanoma (Rare Reports)

Methocarbamol
Methyldopa/L-dopa, Senna, & Sorbitol

Phenol or Copper Poisoning
Consumption of lodine
Metastatic melanoma (Rare Reports)

Chlorzoxazone
Medications causing Blue (Added to medications causing Red)

Gram-Negative bacteria

Methocarbamol
Amitriptyline, Cimetidine, Indomethacin, Zaleplone, & Metoclopramide

Methylene Blue

Medications causing Blue (Added to yellow urine)

Consumption of Asparagus or Black licorice
UTI with Pseudomonas

PaiN\/\/eEK.

X

Gill, B, et. al. Urine Discoloration. Medscape. May 14, 2014. https://emedicine.medscape.com/article/2172371-overview

Calcium/Phosphate Crystals
Infection



https://emedicine.medscape.com/article/2172371-overview

“Muscle Relaxants”
Not recommended for chronic pain, except for acute flare-ups

S PAS M S (Musculoskeletal)

carisoprodol

cyclobenzaprine

orphenadrine

methocarbamol
chlorzoxazone

metaxalone

PaiN\/\/eEK.



Chlorzoxazone

= FDA approved in 1958 as adjunct for relief of discomfort associated with acute musculoskeletal conditions

Mechanism of Action
* Unknown (GABA? 5HT? MAOI?)

Metabolism
* Hepatic glucuronidation (no CYP interactions) CI

Notable Side Effects

* Rare cases of idiosyncratic hepatocellular toxicity
* Monitor LFTs

e Orange/red/ urine

H

N
=0

O

Products

* Parafon Forte DSC® & Relax-DS® 500mg (generic available)
* Lorzone®375mg & 750mg (Brand Only)

PaiN\/\/EK.

Clinical Pharmacology Online Database. 2020.



“Muscle Relaxants”
Not recommended for chronic pain, except for acute flare-ups

S PAS M S (Musculoskeletal)

carisoprodol

cyclobenzaprine

orphenadrine

methocarbamol
chlorzoxazone

metaxalone

PaiN\/\/eEK.



Metaxalone

= FDA approved in 1962 as adjunct to rest, physical therapy, and other measures for
the relief of discomforts associated with acute painful musculoskeletal conditions

Mechanism of Action
e Unknown (GABA? 5HT? MAOI?)

Kinetics/Metabolism
* High Fat meals > bioavailability & AUC
* Females have an increased t 2 & bioavailability
* CYP1A2, CYP2D6, CYP2E1, & CYP3A4 substrate

Products
* Metaxall ® & Skelaxin® 800mg (generic available)
* Metaxalone 400mg (generic only)

PaiN\/\/EK.

*Watch for confusion with metolazone (diuretic)

Clinical Pharmacology Online Database. 2020.



Island of Misfit “Muscle Relaxants”

S PAS M S (Musculoskeletal)

carisoprodol
cyclobenzaprine

orphenadrine
methocarbamol

chlorzoxazone

SPASTICITY stifiness)

CENTRAL ACTING
tizanidine

baclofen

PaIN\/\/ecK
I ® Rudolph the Red-Nosed Reindeer (TV special). NBC & General Electric. 1964.



“Muscle Relaxants”

Not recommended for chronic pain, except for acute flare-ups

SPASTICITY (stiffness)

SPASMS (Musculoskeletal)
CENTRALACTING
S carisoprodol
tizanidine
cyclobenzaprine
baclofen

orphenadrine

gabapentinoids & benzos
PERIPHERAL ACTING

dantrolene

methocarbamol

chlorzoxazone

metaxalone

botulinum toxin

PaiN\/\/eEK.



Opioids, Benzos, “Relaxants,” & Hypnotics
Overlapping Sedative Side Effects...

Somnolence

PaiN\/\/EK.



Opioid-Sedative Interactions
“Name Game”

PaiN\/\/EK.

Drug-Drug Interaction Proposed Name

Opioid + Benzodiazepine Sedative “Bozo”
Opioid + “Muscle Relaxant” Sedative “Relaxoid”
Opioid + Sedative Hypnotic “Hypoid”
Opioid + One Other Sedative “Deadly Duo”
Opioid + Two Other Sedatives “Unholy Trinity”
Opioid + Three Other Sedatives “Quattro Killer”
Benzodiazepine & Sedative Hypnotic “Hypzo”

Benzodiazepine & “Muscle Relaxant” Sedative “Relaxzo”




A Wine Bottle Opener in Every Bag...

) B Pro\ﬁsion"Z

\@¥F . lransportation
Y. Security
/' Administration

oxycodone, alprazolam, carisoprodol, and zolpidem

PaiN\/\/EK.



Flogging a Dead Horse... ???

Medication Database Sedative Drug-Drug Interaction Reports
* Micromedex”
* Lexicomp®
* Clinical Pharmacology®
* Facts & Comparisons’

oxycodone, alprazolam, carisoprodol, and zolpidem

PaiN\/\/EK.



Medication Database Interaction Screenings

Micromedex®

Oxycodone, alprazolam, carisoprodol, and zolpidem

Definitions
Severity: Cont i ' ~ te Minor Unknown

Documentation:

Drug-Drug Interactions (6)
Documentation: Summary:

Fair Concurrent use of BENZODIAZEPINES and CENTRALLY
ACTING MUSCLE RELAXANTS may result in additive
respiratory depression.

Concurrent use of OXYCODONE and CNS DEPRESSANTS
Major may result in increased ri f respiratory and CNS depression.

Concurrent use of ZOLPIDEM and SEDATIVES OR
Major HYPNOTICS may result in an increase in CNS depressant
effects

Concurrent use of OXYC(
CNS DEPR NTS m ultin increas
leus and increased risk ¢ iratory and CNS d

Major

Concurrent use of ZOLPIDEM and SEDATIVES OR
Major HYPNOTICS may resultin an increase in CNS depressant
effecis

Concurrent use of OXYCODONE and CNS DEPRESSANTS
Major may result in increased risk of respiratory and CNS depression.
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Medication Database Interaction Screenings

Lexicomp®

Oxycodone, alprazolam, carisoprodol, and zolpidem

= No known interaction = Monitor therapy £3 = Avoid combination

= No action needed

View interaction detail by clicking on link.

Drugs in this analysis: ALPRAZolam; Carisoprodol; OxyCODONE; Zolpidem

= Drug-Drug Interactions

ALPRAZolam (CNS Depress

s) — OxyCODONE
Carisoprodol (CNS Depressants) — Zolpidem Depends on Brand Name
ONE - Zolpidem (CNS Depressants)

CNS Depressants) — Zolpidem Depends on
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Drug Intel
Oxycodone and Skeletal Muscle Relaxants

codone may ¢ dative, CNS ressant effects with S

Concomitant use of opiate agonists

rf sedlo, s s, Lk e of il i ks s st isans o e Medication Database
Interaction
Screenings

Oxycodone and Alprazolam Cl i n ical P h a rm aCO I qu®

codone may cause additiv ative, CNS for respirat ssant effects with A lam

Oxycodone, alprazolam, carisoprodol, and zolpidem

an initial d
one-third to one-half the usua fa ben = ; F an inc on other than ep

patient taking an opiate agonist, us rinitial ¢ f the benzodiazepine and fifrate to clinical re e. Educate

patients about the risks and sympt
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nteractions

Drug to Drug

Skeletal Muscle Relaxants and Benzodiazepines

elaxants may result in additive sedative, CNS, and/or respiratory-depressant effects

sant effects with

Medication Database
Interaction
Screenings

Clinical Pharmacology®

Tartrate and (

n Tartate m Oxycodone, alprazolam, carisoprodol, and zolpidem
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Medication Database Interaction Screenings

Facts & Comparisons®

Oxycodone, alprazolam, carisoprodol, and zolpidem

&9 Potentially severe or life-threatening reaction/interaction

=) Reaction/Interaction may cause deterioration in the patient's clinical status

) Reactionlinteraction may cause minor effects

&= Drug-Drug Interactions

A strong association exists between illicit drug use and the combination of carisoprodol,
| . o ~ ~ alprazolam, and a narcotic analgesic. Clinicians should be vigilant for legitimacy of
olam) - C r L& - UX - . . . = e .
therapeutic use when presented with prescriptions or prescription requests for this

combination of agents. Institutional guidelines for the handling of drug seeking behavior
should be followed.
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Flogging a Dead Horse... ???
oxycodone, alprazolam, carisoprodol, and zolpidem

Medication Database Sedative Drug-Drug Interaction Reports

* Micromedex”: major
* Lexicomp®: consider therapy modification
 Clinical pharmacology’: moderate/major

* Facts & comparisons’: potentially severe or life-threatening
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Pharmacies miss half of dangerous drug combinations

By SAM ROE, RAY LONG and KARISA KING
CHICAGO TRIBUNE DEC 15, 2016 AT 8:44 AM

The Tribune reporter walked into an Evanston CVS pharmacy carrying two prescriptions:

one for a common antibiotic, the other for a popular anti-cholesterol drug.

Taken alone, these two drugs, clarithromycin and simvastatin, are relatively safe. But taken
together they can cause a severe breakdown in muscle tissue and lead to kidney failure and
death.

Clarithromycin (3A4 Inhibitor) & Simvastatin (3A4 Substrate)

([ ]
PaIMNeeK® Roe S, et al. Pharmacies Miss Half of Dangerous Drug Combinations. Chicago Tribune. December 15, 2016.

https://www.chicagotribune.com/investigations/ct-drug-interactions-pharmacy-met-20161214-story.html


https://www.chicagotribune.com/investigations/ct-drug-interactions-pharmacy-met-20161214-story.html

“Muscle Relaxants”

Not recommended for chronic pain, except for acute flare-ups

SPASTICITY (stiffness)

SPASMS (Musculoskeletal)
CENTRALACTING
S carisoprodol
tizanidine
cyclobenzaprine
baclofen

orphenadrine

gabapentinoids & benzos
PERIPHERAL ACTING

dantrolene

methocarbamol

chlorzoxazone

metaxalone

botulinum toxin
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www.addictionsurvivors.org

_ Skelaxin--abuse potential?
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Spasticity vs Spasms

Choose Wisely
My Friend
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Poll Question #1

Ms. Faye Kinet presents this morning to your clinic with a chief complaint
of extreme lower back pain and muscle spasming. After a physical exam,
you conclude that she does in fact have muscle spasming. Which of the
following “muscle relaxants,” if any, would be most appropriate for her
treatment?

a) Baclofen 10mg TID x 3 days

b) Cyclobenzaprine 10mg TID x 1 month
c) Methocarbamol 1,500mg QID x 3 days
d) Tizanidine 2mg TID x 1 month
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Poll Question #1 (ANSWER)

Ms. Faye Kinet presents this morning to your clinic with a chief complaint
of extreme lower back pain and muscle spasming. After a physical exam,
you conclude that she does in fact have muscle spasming. Which of the
following “muscle relaxants”, if any, would be most appropriate for her
treatment?

a) Baclofen 10mg TID x 3 days

b) Cyclobenzaprine 10mg TID x 1 month

c) METHOCARBAMOL 1,500MG QID X 3 DAYS [CORRECT ANSWER]
d) Tizanidine 2mg TID x 1 month
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Poll Question #2

Thomas Payne, a 30yo male pharmacist, presents this morning to an urgent care clinic
with a chief complaint of extreme lower back pain and stiffness. Mr. Payne states that
he hurt his back at work while moving a case of soda yesterday morning. He notified
management and proceeded to work an entire 14 hour shift. Which of the following

“muscle relaxants,” if any, would be most appropriate for his treatment?

a) baclofen

-

b) carisoprodol
c) cyclobenzaprine rad

d) methocarbamol ~_ —
=
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Poll Question #2 (ANSWER)

Thomas Payne, a 30yo Male Pharmacist, presents this morning to an urgent care clinic
with a chief complaint of extreme lower back pain and stiffness. Mr. Payne states that
he hurt his back at work while moving a case of soda yesterday morning. He notified
management and proceeded to work an entire 14 hour shift. Which of the following
“muscle relaxants,” if any, would be most appropriate for his treatment?

a) BACLOFEN [CORRECT ANSWER]
b) carisoprodol

-

c) cyclobenzaprine ~

d) methocarbamol ~_ —
=
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Wy



Audience Question #3

Thomas Payne was prescribed methocarbamol for his lower
back issues. As a pharmacist himself, he knew that his urine
may be which of the following colors after ingesting the
methocarbamol medication?
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Audience Question #3 (ANSWER)

Thomas Payne was prescribed methocarbamol for his lower
back issues. As a pharmacist himself, he knew that his urine
may be which of the following colors after ingesting the
methocarbamol medication?

BLACK [CORRECT ANSWER]
White

Yellow

Clear

a
b

C
d
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Questions & Discussion

Mark Garofoli, PharmD, MBA, BCGP, CPE
LinkedIn: Mark Garofoli

PaIN\/\/eeK.




Questions & Discussion

147 00 YOGALL & COW WK A TWITCH?

Mark Garofoli, PharmD, MBA, BCGP, CPE
LinkedIn: Mark Garofoli
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