Skeletal Muscle Relaxants

Antispasticity Agents

Drug Structure?® Mechanism Recommended Adverse Effects Pharmacokinetics Drug
Of Action Dosage & Interactions
_ Unless otherwise Therapeutic Issues
indicated, all dosages
are PO
-Derivative of GABA Transient drowsiness, dizziness, weakness, T1/2=2-4 hrs -Caution with other
5 mg TID x 3 days, fatigue, confusion, headache, insomnia, CNS depressants
-Inhibits polysynaptic and then hypotension, nausea, constipation, urinary Cmax and alcohol
monosynaptic reflexes 10 mg TID x 3 days, frequency 600Tg/m|
at the level of the spinal then
cord by 15 mg TID x 3 days, | -Discontinue by slow taper Tmax
hyperpolarization of then -Withdrawal syndrome Es

Baclofen***
(Lioresal®)

afferent terminals

-Additionally acts at
supraspinal sites

-Has general CNS
depressant properties

20 mg TID x 3 days

lowest dose
compatible with an
optimal response is
recommended

Max Daily Dose
80 mg

-hallucinations, seizures
-May 1 ALP and AST levels
-Adjust dosage in patients with
renal impairment
-Poor tolerability in patients with stroke

Dantrolene***
(Dantrium®)

-Dissociates the
excitation-contraction
coupling in skeletal
muscle by disrupting
calcium release from
the sarcoplasmic
reticulum

-Does not appear to
directly affect the CNS

25 mg daily x 7 days,
then
25 mg TID x 7 days,
then
50 mg TID x 7 days,
then
100 mg TID
thereafter

Drowsiness, dizziness, weakness, general
malaise, fatigue, diarrhea, constipation,
dysphagia, abdominal cramps, nausea,
vomiting, headache, visual disturbances,
diplopia, alteration in taste, sialorrhea,
tachycardia, phlebitis, confusion, pruritus

Black Box Warning: symptomatic fatal or
nonfatal hepatitis

-Contraindications: acute hepatitis, active
cirrhosis

-Discontinue if no benefit
observed after 45 days

T]_/z =4.1-22.2 hrs

Cmax
1,240 ng/ml

-Caution with other
CNS depressants

-CYP 3A4 Substrate
-Potential for

multiple
drug interactions
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Antispasmodic/Antispasticity Agents

Drug Structure? Mechanism Recommended Adverse Effects Pharmacokinetics Drug
Of Action Dosage & Interactions
_ Unless otherwise Therapeutic Issues
indicated, all dosages
are PO
-Neuronal inhibition at Drowsiness, fatigue, muscle weakness, ataxia, T1/2=20-50 hrs** -Metabolized by
the level of the spinal confusion, depression, dysarthria, headache, CYP3A4 & CYP2C19
cord due to the slurred speech, tremor, vertigo, constipation, Cmax
we binding of nausea, Gl disturbances, blurred vision, 39Kg/m| -Potential for
) N benzodiazepine diplopia, dizziness, hypotension, changes in multiple
Diazepam*H o [l ; receptors o-n 2-10 mg TID-QID salivation, neutropenia, jaundice Tmax drug interactions
(Valium®) = postsynaptic GABA S . . . 0.25-2.5 hrs
neurons -Contraindications: patients with myasthenia
= gravis, severe respiratory deficiency, severe
hepatic insufficiency, sleep apnea syndrome
-Abuse potential
-Avoid in elderly
-Avoid in patients with renal or hepatic
Impairment
-Centrally acting Dry mouth, somnolence, asthenia, dizziness, T1/2=1.5-2.5 hrs -Contraindicated
o,-agonist UTI, infection, constipation, abnormal LFT’s, with CYP1A2
vomiting, speech disorder, blurred vision, Cmax (ng/ml) inhibitors
-Causes presynaptic Initial Dose: 4 mg urinary frequency, flu syndrome, dyskinesia, Fasting: 2.29 (capsule), ciprofloxacin and
inhibition of motor nervousness, pharyngitis, rhinitis 2.20 (tablet) fluvoxamine
N neurons may 1 by 2-4 mg Fed: 1.91 (capsule),
s s every 6-8 hours -MLFT’s 2.86 (tablet) -Caution with other
Tizanidine a” Y R until relief -Hepatotoxicity (monitor at baseline, CYP1A2 inhibitors
(Zanaflex®) BN N HCl then at 1,3, and 6 months) Tmax
N -Limited data base for chronic use of single Fasting: 1 hr -J levels with oral

Max Daily Dose =
36 mg

doses above 8 mg and multiple doses above
24 mg per day

Fed: 3 hrs (capsule),
1 hr 25 mins (tablet)

contraceptives

-Caution with other
CNS depressants
& alcohol

* All benzodiazepines have muscle relaxant properties
** The T, of the active metabolite, N-desmethyldiazepam, is up to 100 hrs
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Antispasmodic Agents

Drug Structure® Mechanism Recommended Adverse Effects Pharmacokinetics Drug
Of Action Dosage & Interactions
_ Unless otherwise Therapeutic Issues
indicated, all dosages
are PO
-Chemical structure is Anticholinergic effects (drowsiness, urinary T1/2=18 hrs -Metabolized by
similar to tertiary TCAs retention, dry mouth), fatigue, dizziness, Elderly: 33 hrs CYP3A4, CYP1A2,
palpitations, unpleasant taste, dyspepsia, Hepatic Impairment: 46 hrs & CYP2D6
-Influences both nausea, asthenia, dizziness, headache,
-y gamma and alpha jaundice (rare), hepatitis (rare), tachycardia, Cmax** (ng/ml -Caution advised
X motor systems by arrhythmia Single Dose: 2.1(2.5mg), | with potential
H,C | o ducing toni ti 4.3 (5 mg), 8.5 (10 mg) inhibit
Cyclobenzaprine™®*® reaucing tonic somatic 5 mg TID Multiple Dose: 7.1 (2.5 mg) inhibrtors
) | motor activity -Avoid in elderly ’
(Flexeril®) A o ) ) ) 14.9 (5 mg), 25.9 (10 mg)
T -Avoid in patients with arrhythmias, -Do not use
¥ . L may 1 to 10 mg . . . L
= -Functions primarily at TID cardiac conduction disturbances, heart Tmax within 14
the brainstem level of block, heart failure, or recent Ml 3.8-4 hrs Days of MAOI
the CNS rather than -Avoid in patients with glaucoma
the spinal cord level -Avoid in patients with urinary retention - seizure risk with
-Treatment for periods longer than 2-3 tramadol
Is not recommended
-Centrally acting Drowsiness, dizziness, headache, T1/2=2hrs* -Metabolized by
skeletal muscle tachycardia, postural hypotension, CYP2C19
relaxant facial flushing, vertigo, ataxia, tremor, Cmax
agitation, irritability, syncope, insomnia, 1,200-1,800 ng/ml| -Respiratory
-Appears to nausea, vomiting, epigastric discomfort, depression if

Carisoprodol*”

(Soma®)

interrupt neuronal
communication within
the reticular
formation and spinal
cord

-Metabolizes into
meprobamate

250-350 mg TID-QID

Max Daily Dose =
1400 mg

leukopenia, pancytopenia

-Not recommended in children < 12 yrs
-Can cause psychological & physical
dependence
-Possible withdrawal with
discontinuation
-Excessive use, overdose, or withdrawal
may precipitate seizures

Tmax
1.5-1.7 hrs

used with
benzodiazepines,
barbiturates,

or opioids

* The T1/2 of the metabolite, meprobamate, is approximately 10 hours

** Multiple Dose: dosing every 8 hours for 7 consecutive days




Antispasmodic Agents (continued)

Drug

Structure®

Mechanism
Of Action

Recommended

Dosage
Unless otherwise
indicated, all dosages
are PO

Adverse Effects
&

Therapeutic Issues

Pharmacokinetics

Drug
Interactions

Chlorzoxazone'’***

-Works primarily in the

spinal cord and in the
subcortical areas of the
brain, inhibiting multi-
synaptic reflex arcs

Drowsiness, dizziness, lightheadedness,
malaise, overstimulation, petechiae (rare),
ecchymoses (rare), Gl disturbances,
angioneurotic edema (rare),
allergic-type skin reactions (rare),

T12=1.12hrs

Cmax
17,200-68,400 ng/ml

-Respiratory
depression if
used with
benzodiazepines,
barbiturates,

(ParafonForteDSC®) | 45 involved in producing 500-750 mg TID-QID Tmax or opioids
and maintaining skeI.etaI MaY cause d.ISCO|0r?tI0n of urine 40-60 mins
muscle spasm of varied -Avoid in patients with hepatic
etiology impairment
-Mechanism is unknown Drowsiness, dizziness, headache, T1/2=89hrs -Respiratory

Metaxalone™*
(Skelaxin®)

in humans, but
presumed to be due to
general depression of
the CNS

-No direct effect on the

contractile mechanism
of striated muscle, the
motor endplate, or the
nerve fiber

800 mg TID-QID

nervousness, nausea, vomiting,
epigastric discomfort, rash, leukopenia,
hemolytic anemia, jaundice

-Contraindications: patients with renal or
hepatic failure or a history of anemia

-Not recommended in children < 12 yrs

-Taking with food may enhance general CNS
depression; elderly people may be
especially susceptible to this CNS effect

Cmax* (ng/ml
Fasting: 1,816 (young),
2,719 (middle-aged),
3,168 (elderly)

Fed: 3,510 (young),
2,915 (middle-aged),
3,680 (elderly)

Tmax*
Fasting: 3.0 hrs (young),
3.0 hrs (middle-aged),
2.6 hrs (elderly)

Fed: 4.9 hrs (young),
8.7 hrs (middle-aged),
6.5 hrs (elderly)

depression if
used with
benzodiazepines,
barbiturates,

or opioids

*Young= 25.6 + 8.7 years; Middle-aged =39.3 + 10.8 years; Elderly = 71.5 + 5 years




Antispasmodic Agents (continued)

Drug Structure® Mechanism Recommended Adverse Effects Pharmacokinetics Drug
Of Action Dosage & Interactions
_ Unless otherwise Therapeutic Issues
indicated, all dosages
are PO
-Carbamate derivative of Angioneurotic edema, fever, headache, T1/2=1-2 hrs -Respiratory
guaifenesin bradycardia, flushing, hypotension, syncope, depression if
thrombophlebitis, dyspepsia, jaundice, Cmax used with
-Mechanism is not fully nausea, vomiting, leukopenia, amnesia, 23’1m/m| benzodiazepines,
understood, but confusion, diplopia, dizziness, barbiturates,
. :mn:“ thought to be du.e to 1500 mg QID x 2-3 /ightheadedn?ss, dronlfvsin.ess, insomnia, mild Tmax or opioids
Methocarbamol*°® | . . v v sedative properties days, then 750 mg mus'cular l'ncoordlnat./on, nystagm'ug 11 hrs
(Robaxin®) QID thereafter sedation, seizures, vertigo, blurred vision,

-No direct effect on the
contractile mechanism
of striated muscle, the
motor endplate, or the
nerve fiber

For severe
conditions, 8 g/day
may be given

conjunctivitis, nasal congestion, metallic
taste, pruritus, rash, urticaria

-Do not use injection in patients with
renal failure

-May cause brown/black or green
discoloration of urine

-May exacerbate symptoms of
myasthenia gravis

Orphenadrine
(Norflex®)

1,11,21

TR TENETAY
o,

-Structurally similar to
diphenhydramine, but
orphenadrine possesses
greater anticholinergic
effects

-Acts centrally at the
brainstem

-Mechanism of action is
not presumed to be due
to its analgesic and
anticholinergic
properties

100 mg BID

combination
products
are given TID or
Qlb

Anticholinergic effects (drowsiness, urinary
retention, dry mouth), tachycardia,
palpitation, urinary hesitancy/retention,
blurred vision, dilation of pupils, 1 ocular
tension, weakness, nausea, vomiting,
headache, dizziness, constipation,
drowsiness, pruritis, hallucinations,
agitation, tremor, epigastric discomfort,
urticaria (rare), confusion(rare)

-Contraindications: patients with glaucoma,
pyloric or duodenal obstruction, stenosing
peptic ulcers, prostatic hypertrophy or
obstruction of the bladder neck,
cardiospasm, myasthenia gravis

-Avoid in elderly

T]_/z =25.8 hrs

Cmax
82.8 ng/ml

-Respiratory
depression if
used with
benzodiazepines,
barbiturates,

or opioids
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Note: Not all brand names listed

Compiled by Michael J. Nolan, Pharm.D. Candidate, Class of 2012
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References

1. SeeS, Ginzburg R. Skeletal Muscle Relaxants. Pharmacotherapy. 2008; 28(2):207-213.

2.  Faigle JW, Keberle H. The chemistry and kinetics of Lioresal. Postgrad Med J. 1972; 48:Suppl 5: 9-13.

3.  Meyler WJ, Mois-Thiirkow, Wesseling H. Relationship Between Plasma Concentration and Effect of Dantrolene Sodium in Man. Eur J Clin Pharmacol. 1979; 16(3):203-9.

4. Locniskar A, Greenblatt DJ, Harmatz JS, Shader RI. Bioinequivalence of a generic brand of diazepam. Biopharm Drug Dispos. 1989; 10(6):597-605.

5.  Granfors MT, Backman JT, Neuvonen M, Ahonen J, Neuvonen PJ. Fluvoxamine drastically increases concentrations and effects of tizanidine: A potentially hazardous interaction. Clin Pharmacol Ther. 2004; 75(4):331-
41.

6.  Winchell GA, King JD, Chavez-Eng CM, Constanzer ML, Korn SH. Cyclobenzaprine Pharmacokinetics, Including the Effects of Age, Gender, and Hepatic Insufficiency. J Clin Pharmacol. 2002; 42(1):61-69.

7. Desiraju RK, Renzi NL Jr, Nayak RK, Ng KT. Pharmacokinetics of Chlorzoxazone in Humans. J Pharm Sci. 1983; 72(9):991-4.

8. Eap CB, Schnyder C, Besson J, Savary L, Buclin T. Inhibition of CYP2E1 by chlormethiazole as measured by chlorzoxazone pharmacokinetics in patients with alcoholism and in healthy volunteers. Clin Pharmacol Ther.
1998; 64(1):52-7.

9.  Mishin VM, Rosman AS, Basu P, Kessova |, Oneta CM, Lieber CS. Chlorzoxazone Pharmacokinetics as a Marker of Hepatic Cytochrome P4502E1 in Humans. Am J Gastroenterol. 1998; 93(11):2154-61.

10. Sica DA, Comstock TJ, Davis J, Manning L, Powell R, Melikian A, Wright G. Pharmacokinetics and protein binding of methocarbamol in renal insufficiency and normals. Eur J Clin Pharmacol. 1990; 39(2):193-4.

11. Lee SY, Oh HJ, Kim JW, Kim YG, Moon CJ, Lee EH. Pharmacokinetic study of orphenadrine using high-performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). J Chromatogr B Analyt Technol
Biomed Life Sci. 2006; 839(1-2):118-23.

12. Baclofen [package insert]. Huntsville, AL: Qualitest Pharmaceuticals; 2008.

13. Proctor & Gamble Pharmaceuticals. Dantrium product labeling. Mason, OH; 2006. Available from http://dailymed.nIm.nih.gov/dailymed/fdaDrugXsl.cfm?id=381&type=display. Accessed October 21, 2011.

14. Valium [package insert]. Nutley, NJ: Roche Laboratories, Inc.; 2008.

15. Zanaflex [package insert]. Hawthorne, NY: Acorda Therapeutics, Inc.; 2008.

16. Cyclobenaprine [package insert]. Morgantown, WV: Mylan Pharmaceutical Inc.; 2010.

17. Soma [package insert]. Somerset, NJ: Meda Pharmaceuticals Inc.; 2009.

18. Chlorzoxazone [package insert]. Pomona, NY: Barr Laboratories Inc.; 2002.

19. Skelaxin [package insert]. Bristol, TN: King Pharmaceuticals, Inc.; 2008.

20. Methocarbamol [package insert]. Eatontown, NJ: West-ward Pharmaceutical Corp.; 2011.

21. Orphenadrine [package insert]. Philadelphia, PA: Global Pharmaceuticals; 2000.

22. Clinical Pharmacology [database on the internet]. Tampa (FL): Gold Standard; 2011 [cited 23 Sep 2011]. Available from: www.clinicalpharmacology.com. Subscription required to view.


http://dailymed.nlm.nih.gov/dailymed/fdaDrugXsl.cfm?id=381&type=display
http://www.clinicalpharmacology.com/

