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Running head: Tizanidine in Geriatrics
INTRODUCTION

Muscle relaxants have been a mainstay treatment option for disease states
and musculoskeletal conditions characterized by painful spasms for decades.
In more recent years, muscle relaxants are also often prescribed as a
postsurgical multimodal approach to reduce the need for opioid
medications.! While the majority of muscle relaxants have been utilized for
many years and may be an appropriate choice in younger adult patients,
literature has shown that most have been found to increase the risk of
potentially dangerous adverse effects in older adults. Particularly, in adults
65 years of age or older, the concern is pertaining to anticholinergic adverse
effects, sedation, and weakness, which can be detrimental in older
patients.??® Given these concerns and the questionable efficacy of these
medications at doses tolerated in geriatric patients, most of the available
muscle relaxants are included on The American Geriatrics Society (AGS)

Beers Criteria of potentially inappropriate medications for older adults.**

Although these medications should be avoided if clinically feasible, recent
literature suggests utilizing adjunctive options in order to avoid other
analgesics that impose their own inherent risks in older adults (e.g., opioids,

benzodiazepines).®'? Questions often arise whether the choice of muscle
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relaxant matters in older patients; or if there are potentially safer options
available that do not contain strong recommendations to avoid use from the
AGS Beers Criteria, available literature, or drug references. These questions
are best answered by examining the pharmacology of muscle relaxants,
evaluating their clinical utility, and reviewing the recommendations of the

currently published guidelines.

Generally, muscle relaxants are classified into two categories:
antispasmodics and antispastics. Although these classes are often incorrectly
prescribed interchangeably, these medication categories have different
therapeutic indications that must be taken into account based on their

mechanisms of action.

Antispasmodics

Antispasmodics are typically centrally-acting skeletal muscle relaxants (SMR)
that have varying mechanisms of action, however are believed to work
primarily by causing sedation or by preventing pain signals from the nerves
to the brain (Table 1).>**'° This class of medications are usually prescribed as
short-term adjunctive treatment for skeletal muscle spasms and/or
concomitant pain (e.g., low back pain, neck pain). Antispasmodics are not
typically indicated for spasticity conditions. Commonly used centrally-acting

SMR include cyclobenzaprine, methocarbamol, carisoprodol, metaxalone,
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chlorzoxazone, and orphenadrine, all of which appear on the AGS Beers
Criteria with strong recommendations to avoid use.> Most of these
medications are highly anticholinergic and have many possible adverse
effects including sedation, dry mouth (increases risk of aspiration), falls
(increases risk of fractures), and constipation (increases risk of constipation-
induced delirium).®!® These adverse effects and subsequent complications
can reduce the quality of life and ability to perform activities of daily living

(ADLs) in older adults.

Antispastics

Antispastics is another category of muscle relaxants and this class of
medications work on the spinal cord or muscle cells (Table 2).3%2° The term
spasticity refers to a symptom and characteristic of certain neurological
injuries or disease (e.q., cerebral palsy, stroke, multiple sclerosis, spinal cord
injury, traumatic brain injury) which may cause certain muscles to
involuntarily contract simultaneously. As opposed to antispasmodics,
patients on antispastics often need to be on these types muscle relaxants for
longer periods given the chronic nature of conditions they are indicated to
treat. Antispastic muscle relaxants include baclofen, dantrolene, tizanidine,
and diazepam. These muscle relaxants appear to have more targeted and

clearly defined mechanisms of action compared to antispasmodics.



86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

Although antispastics have activity in upper motor neuron syndromes and
antispasmodics are used for peripheral muscle pain and spasms, an
important consideration is that tizanidine and diazepam have both
antispastic and antispasmodic activity.*!** Moreover, given the dual
properties of tizanidine and diazepam, some literature supports these
medications to be of benefit therapeutically for antispasmodic indications as

well.3

Of the antispastic agents, only diazepam, a long-acting benzodiazepine,
appears on the AGS Beers Criteria with a strong recommendation to avoid
use. Diazepam is recommended to be avoided due to increased sensitivity
and decreased metabolism in older adults and subsequent increased risk of

cognitive impairment, delirium, falls, fractures, and motor vehicle accidents.

DISCUSSION

Given the association of SMR on mortality, hospitalizations, and emergency
department visits in older patients, determining a preferred option may be
beneficial to help guide prescribing in this patient population.?* The most
common indications for SMR include spasticity disorders and acute
musculoskeletal pain. More interestingly, muscle relaxants are also
becoming a common adjunctive analgesic in surgical settings to reduce the

reliance on opioids with the goal of avoiding overuse and abuse. There is
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recent literature that supports use of tizanidine to reduce opioid
consumption and pain scores in both perioperative and postoperative

settings.®

Although there is a lack of comparative studies between the commonly used
antispasmodic muscle relaxants, there is literature that shows tizanidine is
effective when used for non-spasticity related acute muscle spasms (e.g.,
acute low back pain). In a systemic review comparing the efficacy of SMR for
spasticity and musculoskeletal conditions, only tizanidine was found effective
in a substantial number of trials for both spasticity and musculoskeletal
conditions. The systemic review analyzed the results of trials evaluating the
efficacy of baclofen, carisoprodol, chlorzoxazone, cyclobenzaprine,
dantrolene, diazepam, metaxalone, methocarbamol, orphenadrine, and
tizanidine. Outcomes assessed in the review included improvement in
functional outcomes, muscle tension, stiffness, daily living activity, sleep
impairment, and pain severity.? In terms of adverse effects between SMR,
there is insufficient data to distinguish differences in overall safety between

agents.

Using Tizanidine in Geriatrics

If the decision is made to prescribe tizanidine in a geriatric patient, as with

any newly prescribed medication it should be initiated at the lowest effective

6
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dose and duration (e.g., 2 mg every 8-12 hours), usually in combination with
acetaminophen (preferred) or nonsteroidal anti-inflammatory drugs
(NSAIDS).?%?" Generally, tizanidine should still be used in caution with careful
monitoring of renal and hepatic function in light of its reduced clearance in
renal impairment and potential to cause reversible elevations of liver
enzymes in some patients.? Of note, tizanidine is only currently commercially
available as tablets and capsules, therefore if a patient is unable to take solid
dosage forms, temporary use of a different parenteral SMR may be

warranted.

CONCLUSION

Considering the evidence that tizanidine has been shown to be effective in
the commonly used indications for all SMR and that there is no evidence to
suggest the same degree of severe side effects compared to other agents, it

may be the best overall initial option in most older adults.
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Antispasmodics

Mechanism of Action

Cyclobenzaprine

Reduces tonic somatic motor activity influencing
both alpha and gamma motor neurons.

Methocarbamol

Causes skeletal muscle relaxation by general
central nervous system depression.

Carisoprodol

Precise mechanism not established; Clinical
effects have been attributed to central nervous
system depression.

Metaxalone

Precise mechanism not established; Clinical
effects have been attributed to central nervous
system depression. No direct effect on contractile
mechanism of striated muscle, nerve fibers, or
motor end plates.

Chlorzoxazone

Acts on the spinal cord and subcortical areas of
the brain to inhibit polysynaptic reflex arcs
involved in causing and maintaining skeletal
muscle spasms.

Orphenadrine

Precise mechanism not established; May work as
an indirect skeletal muscle relaxant by central
atropine-like effects.

14




258 Table 2. Antispastic Muscle Relaxants

259

Antispastics

Mechanism of Action

Baclofen

Inhibits transmission of monosynaptic and
polysynaptic reflexes at the spinal cord level,
possibly by hyperpolarization of primary afferent
fiber terminals.

Dantrolene

Acts directly on skeletal muscle by interfering with
release of calcium ion from the sarcoplasmic
reticulum.

Tizanidine Alpha 2-adrenergic agonist which increases
presynaptic inhibition; Greatest effect on
polysynaptic pathways; Overall reduces facilitation
of spinal motor neurons.

Diazepam Binds to benzodiazepine receptors on the

postsynaptic GABA neuron at several sites within
the central nervous system, including the limbic
system, reticular formation.
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