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Background. The causes of musculoskeletal pain are various diseases of the musculoskeletal system, including
osteoporosis, osteochondrosis, arthritis, bone tumors, myalgia, etc. Despite the progress of pharmacology and
modern clinical medicine, the problem of pain therapy remains an urgent medical and social problem. One of
the preparations of choice for such patients is methocarbomol, a central-acting muscle relaxant whose effect
is caused by a general depressant effect on the central nervous system.

Objective. The aim of the work is a critical analysis of current scientific data on the safety and efficacy of the
use of methocarbamol as a muscle relaxant mediating analgesic action.

Methods. Analysis and systematization of current scientific data on clinical study of safety and efficacy of
methocarbamol preparations in various pathologies.

Results. The results of controlled and uncontrolled clinical trials on the efficacy of methocarbamol have been
analyzed, as well as a critical evaluation of data on clinical safety studies.

Conclusions. Methocarbamol is characterized by a favorable safety profile when administered either orally or
in injectable form. The incidence of side effects does not exceed that of other commonly used myelorelaxants.
Methocarbamol has proven to be an effective and safe drug for use as a supplement to exercise regimen (muscle
rest), physiotherapy and other activities to ease the discomfort associated with acute musculoskeletal disorders.
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Introduction

Pain is the most frequent manifestation of the
musculoskeletal system diseases, which significantly
impairs the quality of life of patients. Diseases of the
musculoskeletal system as a cause of disability and
mortality are ranked 4th in the world after cardio-
vascular diseases, cancer diseases and diabetes melli-
tus (elevated blood sugar level) [1—5]. In Ukraine,
approximately 3.5 million people suffer from loco-
motor system disorders accompanied by musculo-
skeletal pain [5].

The causes of musculoskeletal pain are various
diseases of the locomotor system. Osteoporosis is
manifested by pain in the thoracic and lumbar spine,
exacerbated after exercise and staying in the same
position. One in three postmenopausal women, half
of men and older women have osteoporosis [6, 7].
Degenerative spine disease is the cause of 90% of
the cases of back pain; every 5th individual in the
world suffers from back pain [8, 9]. The cause of
arthritis can be various diseases: arthritis in gout;
rheumatoid arthritis, affecting up to 1% of the world
population, is characterized by symmetrical lesions

of several joints, which is manifested by pain, swell-
ing, stiffness of movements (mainly in the morning);
reactive arthritis (joint lesions in infections of the
digestive system and urogenital system) occurs in
0.1% of the population [10—13]. Osteoarthrosis
affects 10—15% of the global population. The joints
of knees, hands, thighs are most often affected by
osteoarthrosis [14]. Bone tumors are an uncommon
disease. Their prevalence is 3 cases per 100,000 of
the population under 15 years of age and 0.2 cases
among those aged 30 to 50 years old. Pain is one
of the main manifestations of malignant tumors. At
the beginning of the disease, the pain is uncertain,
and subsequently it is localized in the affected part
of the limb and, gradually increasing, becomes per-
manent [15—18].

Methocarbamol is an ester of carbamic acid,
a derivative of guaifenesin carbamate. Pharmacolo-
gically, methocarbamol is a central-acting muscle
relaxant, the effect of which may be due to a general
depressant action on the central nervous system.
Sedative and analgesic effects of this agent have also
been described. The exact mechanism of action of
methocarbamol in humans has not been established.
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It has no direct effect on the contractile mechanism
of the striated muscle or motor synapse. Therefore,
the drug does not directly relax the skeletal muscle.
More likely is its inhibitory effect on polysynaptic
reflex activity in the spinal cord, and to some extent
also at the superspinal level. Methocarbamol is an
effective remedy for lower back or neck pain, fibro-
myalgia, tension headaches and myofascial pain
syndrome [19—22].

The goal of our work was analysis and general-
ization of actual data on the safety and efficacy of
methocarbamol preparations.

Analysis of the results of controlled clinical trials
on the efficacy of methocarbamol

A double-blind study of methocarbamol versus
placebo was conducted in 59 patients suffering from
painful muscle spasm [23]. Methocarbamol (1500 mg
g.d.s. to be taken four times daily) was effective in
about 60% of patients, compared with 30% of pa-
tients receiving placebo (p less than 0.01). Side ef-
fects were observed at almost similar frequency in
both groups.

Methocarbamol was also investigated in a con-
trolled clinical trial with surgical breast augmenta-
tion [24].

One hundred patients with breast augmentation
were randomized to one of four treatment groups:

e the group received methocarbamol given in
parallel with intercostal nerve blocks;

e the group received methocarbamol without
intercostal nerve blocks;

e the group without methocarbamol and with
intercostal nerve blocks;

e the group without methocarbamol and with-
out intercostal nerve blocks.

All patients underwent primary breast augmen-
tation without any other procedures. Patients who
received intercostal nerve blocks needed as much
postoperative pain relievers as those who did not re-
ceive the blocks. The latter also did not differ sig-
nificantly by the visual analog scale scores from
those receiving the blocks. Patients who received
preoperative methocarbamol had significantly lower
pain scores in the first 6 hours after surgery than
those who did not (p = 0.03).

This study shows that the use of methocarba-
mol in the experimental groups was associated with
lower pain scores during the first 6 hours after sur-
gery. Undesirable side effects of methocarbamol
were not reported during the study.
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A comparative clinical trial of the efficacy of so-
dium hyaluronate, methocarbamol and paracetamol
in the treatment of stage II Wilke's disease was con-
ducted in 40 patients for 84 days [25]. Sodium hya-
luronate has shown somewhat greater efficacy than
methocarbamol and paracetamol in the long-term
treatment of the disease. Undesirable side effects of
methocarbamol were not reported during the study.

A controlled clinical trial of orphenadrine and
methocarbamol in pain in the lumbar spine of non-
traumatic and non-radicular origin was recently
completed [22]. It was conducted during 2015—2018
at Montefiore Medical Center. It was a randomized,
placebo-controlled, crossover study. It included
240 patients of both sexes, ages 18 to 69 years old,
who referred to this medical center due to acute
pain in the lumbar spine of non-traumatic and
non-radicular origin that lasted more than 2 weeks.
The patients were randomized to three groups:
1) Naproxen (500 mg tablets) twice daily + placebo
(placebo dose — 1 capsule orally twice daily or 1 or
2 capsules orally, three times daily; Naproxen + pla-
cebo was taken for 10 days); 2) Naproxen (500 mg
tablets) twice daily + Orphenadrine (100 mg) twice
daily for 10 days; 3) Naproxen (500 mg tablets)
twice daily + methocarbamol (750 mg) twice daily
for 10 days.

The primary criterion for evaluating therapeu-
tic effects was the degree of functional impairment,
as assessed by the Roland Morris Disability Ques-
tionnaire (assessments were made within a week).

The secondary evaluation criteria were following:

1. The number of cases of moderate or severe
pain (assessments were made within a week). Par-
ticipants with moderate or severe back pain after
treatment reported the results on the following pain
scale: severe, moderate, mild, or none.

2. Number of patients using analgesics (assess-
ments were made within a week). Number of partic-
ipants who still had to use analgesics after treatment.

3. Patient satisfaction with treatment [assess-
ments were made within a week]. Number of par-
ticipants with a positive answer to the following
question: "Do you want the same combination of
medications to be used in the next episode of lumbar
pain?" This is patient-oriented performance that
allows each person to determine the desirability of
this intervention.

By the primary evaluation criterion, methocar-
bamol produced a more pronounced therapeutic ef-
fect than orphenadrine. Similarly, the methocarba-
mol group had the lowest number of refusals to con-
tinue participating in the trial during the study.
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Another clinical study was conducted on the
efficacy of methocarbamol in acute back pain [26].
Muscle relaxants are an important part of the low
back pain (LBP) treatment strategy, which is one of
the most common problems in industrialized coun-
tries. Methocarbamol remains the only explicitly ap-
proved muscle relaxant for the treatment of back
pain. The use of the drug product in LBP with a
myofascial component is well established, although
no clinically relevant studies have been published.
Therefore, unpublished data on the efficacy of
methocarbamol accumulated since 2002 are sum-
marized in this study and re-evaluated [26].

It was a randomized, placebo-controlled, mul-
ticenter trial. It included patients who had acute
back pain, pelvic/lumbar pain, and impaired mobi-
lity for at least 24 hours. Patients received either
methocarbamol (# = 98) or placebo (n = 104). The
treatment lasted no more than 8 days, but it could
be stopped individually as soon as a persistent anal-
gesic effect was achieved. Individual pain perception
was quantitatively assessed using a visual analog
scale. Muscle flexibility was determined by the
Schober method. In addition, patients and investi-
gators evaluated the efficacy of treatment using
a rating scale.

In the treatment group, 44% of patients com-
pleted treatment prematurely because their pain was
gone (only 18% in the placebo group) and 19% be-
cause of lack of efficacy (52% in the placebo group;
p < 0.0001). According to muscle flexibility indica-
tors measured using Schober's method, at the end of
the study, in the methocarbamol treatment group,
67% of patients according to the patients' assess-
ments (and only 35% in the placebo group) and 70%
of patients according to physicians' assessment (and
only 35% in the placebo group) found treatment ef-
fective. No serious side effects were identified (7 mi-
nor symptoms in 5 patients).

Thus, methocarbamol is an effective and well-
tolerated therapeutic option for patients with acute low
back pain and usually associated mobility limitations.

A clinical placebo-controlled study of the relief
of acute musculoskeletal pain with intravenous ad-
ministration of methocarbamol was conducted [27].
Besides, the following studies were conducted: a
controlled study of methocarbamol in acute painful
conditions of the musculoskeletal system [24], the
effect of this drug product in tefanus neonatorum 28],
in the rehabilitation of spastic paresis in pediatric
cerebral palsy [29], a comparative study of the effi-
cacy of diazepam and methocarbamol in treatment
of back pain [30], in the treatment of cerebral palsy
in children [31].

Analysis of the results of uncontrolled clinical
trials

One of the first clinical trials of the original
drug product methocarbamol, one of the first "mus-
cle relaxants" for the treatment of back pain, was
described in a paper [32]. It was neither randomized
nor blind: one group received the drug product
(group A) and the other did not (group B) (in a true
placebo-controlled study, the second group would
have received a tablet without the active agent). In
addition, patients' diagnoses were slightly different,
as well as the dosage and duration of exposure to
the drug. Patients receiving methocarbamol had
shorter hospital stays (20 days versus 25 days without
methocarbamol). The data were not statistically an-
alyzed taking into account their heterogeneity. The
dosage regimen of methocarbamol in group A pa-
tients is presented in detail in Fig. 1.

Results of the study of the effect of the use of
methocarbamol for the treatment of pain in the
lumbar spine are shown in Figs. 2, 3.
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Figure 1: The dosage regimen of methocarbamol for patients group A [32]: B — 4 g per day; @ — 6 g per day; @ — 8 g per day
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Figure 2: Evaluation of the effectiveness of methocarbamol treatment [32]: @ — chronic lumbar spine syndrome; @ — acute lumbar
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Figure 3: Estimation of the duration of methocarbamol treatment (in days) [32]: @ — chronic lumbar spine syndrome; Bl — acute

lumbar spine syndrome; [] — osteoarthritis; [J — herniated disk

The study authors conclude that methocarba-
mol therapy is sufficiently effective for the treatment
of low back pain.

A report on the use of methocarbamol in a se-
ries of 38 cases has been published [33]. Concerning
the evaluation of the results of drug therapy, it
should be emphasized that arbitrary muscular disor-
ders are a reflection of disease states, which can be
divided into three main categories:

e acute skeletal muscle spasm due to deform-
ity, the muscle itself is the source of pain;

e pathological changes associated with herni-
ation of the spinal cord, where the main complica-
tion is radiculitis, skeletal muscle spasm reflexively
arises from pressure on the spinal nerve roots;

e disorders of motor function either through
the spinal cord or via the supra-spinal path.

A response to medicamental therapy usually
varies greatly depending on the diagnosis. A series
of clinical cases analyzed consisted of five patients
in the first category, two in the second and 31 in the
third. A total of 38 patients were treated for the
following conditions: multiple sclerosis, lordosis,
congenital spastic (right-sided) hemiplegia, acute
and chronic spinal cord herniation, paraplegia after
tumor removal, acute disseminated encephalomye-
litis with paraplegia, residual paralysis after polio-
myelitis, severe degenerative hip arthritis, amyo-
tropic lateral sclerosis, lower motor neuron lesions,
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epilepsy, visual impairment, and secondary paraple-
gia after surgical removal of a neuroma and/or with
subsequent arachnoiditis.

The effect of methocarbamol was evaluated
clinically. Patients served as their own controls be-
cause they were followed-up for periods from weeks
to years before the drug product administration. If the
effect was highly pronounced, it was rated as "excel-
lent". If the response was obvious but did not reach
the level of the first group, it was rated as "good". If
the effect of the drug was less pronounced than in the
first two groups, it was considered "sufficient”. If there
was no noticeable response, the term "negative” was
used. An excellent response was achieved in 21% of
cases, a good response in 45%, a sufficient response
in 16%. The result was negative only in seven cases.
In adults, methocarbamol dosages varied from 3 to
6 g per day, and children were offered lower doses.

The following case is typical of those who have
had an excellent response. The patient is a 42-year-
old woman with paraplegia after surgical removal of
neoplastic mass in the area of the third sternal ver-
tebra. She was diagnosed with a dislocation of the
left knee, which led to the fall. She also observed
poor coordination of the right lower extremity with
sharp pain and muscle spasm in the left thigh and
below the knee on the left. She was operated with a
diagnosis "spinal cord tumor”. During the surgery,
the tumor was removed at the level of the third and
fourth sternal vertebrae. After recovery, the patient
noted weakness and severe spasm in the lower ex-
tremities. Paresis of all muscle groups was noted in
the lower extremities. She received methocarbamol
at a dose of 2 tablets (0.5 g) four times a day for a
total daily dose of 4 g. On the fourth day of treat-
ment, it was noted that the spasms became less fre-
quent and less severe. After three weeks of treat-
ment, the dosage was increased to three tablets four
times a day (6 g) and continued at this level for more
than two years. During this time the patient was able
to keep her legs passively straightened and noted the
return of feeling to her toes. The muscle spasms
were significantly alleviated, and she was able to ac-
tively unflex the left knee and partially flex the left
thigh without causing a massive muscle spasm. No
abnormalities in urine were detected during therapy.
The hemoglobin content in the blood was 13 g per
100 cm?, and erythrocytes — 4.5 per mm®. Leuko-
cyte count was 12,000 per mm?® — 64% of polymor-
phonuclear cells and 36% of lymphocytes.

In the analysis of seven cases where no clinical
response was obtained, the following was noted: in one
of them there were tension and muscle contractures
associated with a history of childhood poliomyelitis.

205

There were also three cases of multiple sclerosis in this
group and one case of probable multiple sclerosis. An-
other patient showing no response to methocarbamol
had secondary hemiplegia with lesion of the brain ves-
sels, and she had complications due to repeated tran-
sient vascular episodes in the brain. Also, all muscle
groups in her lower extremities showed atrophy. A
seven-year-old patient in this group had mild cerebral
palsy, but without spasms. His ability to coordinate
movements was not enhanced by methocarbamol.

In another clinical trial, 150 patients with invol-
untarily elevated muscle tone were treated with
methocarbamol [34]. Of all patients, there were 42 in-
dividuals whose negative symptoms have stabilized.

In total, 150 patients were selected for accurate
follow-up of the clinical effect of methocarbamol.
All patients included in this study were fully exam-
ined prior to treatment. Strength, range of motion,
intensity of simple and complex reflexes, motion
anomalies, degree of pain and muscle spasm, and
other related data were clinically evaluated and rec-
orded. Periodic observations were made after initia-
tion of treatment and after discontinuation of treat-
ment. The therapeutic effect of methocarbamol was
classified into three categories: (1) a significant meas-
ured response during clinical physical examination;
(2) an equivocal response; (3) no significant response.
The age ranged from 4 to 72 years with 27 persons in
the 25 to 55 year range. The patients were treated at
Virginia Medical College Hospital. Duration of treat-
ment ranged from 1 to 135 days, and the total doses
per day were from 0.5 to 10 g. The therapeutic effects
of methocarbamol are shown in Fig. 4.
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Figure 4: Clinical response of methocarbomol in varios types of
disorders (the total number of patients with a specific diagnosis is
indicated in parentheses) [34]: W — spinal cord injury with
residual spasticity (11); O — encephalomyelophathy with residual
spasticity (4); O — cerebrovascular accident with residual spasticity
hemiplegia (5); W — multiple sclerosis (chronic) (2); @ — acute
myalgia (idiopathic) (3); B — cerebral palsy, spastic paraplegic
type (5); @ — cerebral palsy, rotary athetoid type (2); B —
chronic arthritic and myalgia disorders with pain and muscle
spasm (10)
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In the group of patients with spinal cord injury
and residual spasticity, the final results of treatment
differed depending on the severity of the lesions. All
patients with complete spinal cord lesions had severe
spasticity relapse when treatment was discontinued.
Patients with partial impairment retained improved
functional ability after completion of methocarba-
mol treatment course.

In the group of patients with encephalomye-
lopathy and residual spasticity, there were two pa-
tients with tuberculous meningitis, one with influ-
enza meningitis, and one with residual spasticity af-
ter prolonged cardiac arrest. All patients had onset
of the primary disease more than in 12 months be-
fore the study. All had severe generalized spasticity.

Patients with hemiplegia had paralysis for more
than nine months. After medicamental treatment
with methocarbamol, all showed a clear reduction
in the degree of spasticity. In patients with partial
paraplegia, the improved function was preserved
after discontinuation of treatment.

Each of the patients with multiple sclerosis got
this disease more than 10 years ago. The gait defect
in all of them was unchanged for more than one
year. Methocarbamol treatment led to inhibition of
generalized reflex activity, but was withdrawn due to
increased instability during treatment.

In the group of patients with acute myalgia,
there were two subjects with severe pain and muscle
spasm in the lumbar region and inability to stand
upright (one case lasting for two days and the other
lasting for eight days). All patients were given
methocarbamol intravenously at doses of 0.5 to 1.0 g.
No objective changes were noted immediately after
the intravenous administration, although each pa-
tient reported a subjective improvement. Recovery
of almost complete movement was observed after
12—18 hours. The muscle spasms disappeared in
three to seven days.

Seven patients with well-defined types of cere-
bral palsy were selected for follow-up. Six patients
had a moderate improvement in symptoms during
methocarbamol treatment. No objective changes
were observed in the patient with athetosis.

A group of patients with chronic arthritis and
myalgic disorders with pain and muscle spasm re-
ceived methocarbamol over a two-week period, but
no positive changes were observed.

Methocarbamol was evaluated in 42 patients
with various disorders who showed an increase in
involuntary muscle tone. In 30 patients with acute
myalgic disorders, the use of this drug product re-
sulted in a significant improvement in 27 subjects
(90%). There was a marked improvement in 2 pa-
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tients, and no effect in 1 patient. No significant im-
provement resulting from the drug product admin-
istration was observed in 12 patients with chronic
arthritis, extrapyramidal and myalgic disorders.
Several reviews are devoted to analyzing the ef-
ficacy of muscle relaxants, and in particular metho-
carbamol [35]. Skeletal muscle relaxants are a hete-
rogeneous group of drugs used to treat two different
types of underlying conditions: spasm and muscle
pain from motor neuron damage or spasms and
muscular pain from peripheral musculoskeletal sys-
tem lesions. Although muscle relaxants are widely
used for these indications, there are gaps in our un-
derstanding of the comparative efficacy and safety
of various skeletal muscle relaxants. A systematic re-
view summarized and evaluated the evidence of the
comparative efficacy and safety of skeletal muscle
relaxants for the treatment of spasticity and other
musculoskeletal disorders. Randomized trials (for
comparative efficacy and adverse events) and obser-
vational studies (for side effects only), which in-
cluded drugs classified as musculoskeletal relaxants
according to FDA requirements were found using
electronic databases, reference lists, and pharma-
ceutical company submissions. The search was con-
ducted in January 2003. The survey included 101 ran-
domized trials. The results of the analysis indicate
that there is very limited or conflicting evidence re-
garding the efficacy of metaxalone, methocarbamol,
chlorzoxazone, baclofen or dantrolene compared
with placebo in patients with painful musculoskeletal
system conditions. There is insufficient data to deter-
mine the relative efficacy and safety of cycloben-
zaprine, carisoprodol, orphenadrine, tizanidine, met-
axalone, methocarbamol and chlorzoxazone.
Another review states that musculoskeletal re-
laxants are widely used in the treatment of muscu-
loskeletal system. However, evidence of their effi-
cacy is mainly based on studies with poor method-
ological design [36]. In addition, these drugs have
not been proven to be superior to acetaminophen or
nonsteroidal anti-inflammatory drugs in back pain.
Systematic reviews and meta-analyzes support the
use of skeletal muscle relaxants for short-term relief
of acute back pain when non-steroidal anti-inflam-
matory drugs or acetaminophen are ineffective or
are poorly tolerated. Comparative studies have not
shown that one muscle relaxant outperforms the
other. The best studied one is cyclobenzaprine. The
soothing properties of tizanidine and cycloben-
zaprine can help patients with insomnia caused by
severe muscle spasms. Methocarbamol and meta-
xalone are less sedative, and their efficacy is limited.
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Negative effects, especially dizziness and drowsi-
ness, have been consistently reported for all muscle
relaxants.

In the period from 2010 to 2011, a retrospec-
tive cohort study was conducted in 300 patients, of
whom 150 patients received methocarbamol intrave-
nously before knee replacement surgery, and 150 pa-
tients did not use this medicinal product [37]. These
2 groups were similar in terms of sex, age, and body
mass index. Opioid consumption for anesthesia was
evaluated for 48 hours after surgery at 3 separate
time intervals, and their total intake for 48 hours.
The average use of opiates with intravenous admini-
stration of methocarbamol decreased significantly at
all time intervals (6.1 = 3.0 to 7.5 + 3.4 mg;
p < 0.01). The progress in physiotherapy with knee
flexion, the average duration of the walk and the
maximum duration of the walk during rehabilitation
significantly improved, and the hospital stay was
shorter (3.6 = 1.0 and 4.0 + 1.1 days). This study
demonstrates a significant improvement in postop-
erative recovery with the use of preoperative intra-
venous methocarbamol.

According to another clinical study with metho-
carbamol, good results were obtained in 72% of pa-
tients with acute and chronic muscle spasm [18]. Im-
provement in all patients with discoordination was
noted. Methocarbamol is important in the treatment
of muscle spasms and severe flexor spasms that
accompany spinal cord lesions, and its use is more
limited in the treatment of discoordination.

Analysis of results of clinical safety studies

The safety of methocarbamol was evaluated in
a previously mentioned clinical study [32]. As a re-
sult of methocarbamol treatment, such side effects
as a skin rash and nausea have been recorded. It is
necessary to say, that side effects were recorded in
8.6% of patients who took part in the clinical trial.

Thus, according to this clinical trial, the use of
methocarbamol is safe enough and does not lead to
significant undesirable effects.

The safety of methocarbamol was also investi-
gated in another clinical trial in a series of 38 cases [33],
mentioned above. Five patients in this trial had mild
drowsiness associated with the drug product; in two
cases it disappeared when the dosage was decreased,
and did not reappear after the initial dosing schedule
was restored. Three patients noticed weakness, and
one patient reported hyperhidrosis.

Therefore, according to the data of this clinical
trial as well, the use of methocarbamol is reasonably
safe and does not lead to significant adverse effects.
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In the clinical trial [34] discussed above, 150 pa-
tients with involuntarily elevated muscle tone were
treated with methocarbamol. Of all patients, there
were 42 individuals whose negative symptoms were
stabilized. No irreversible side effects or toxic effects
were found in patients receiving methocarbamol. In
two cases, treatment was discontinued due to unde-
sirable side effects. One patient with hemiplegia
and mild aphasia had dizziness and drowsiness for
15 minutes after 1.5 g of methocarbamol. It lasted
three days, and treatment was discontinued. About
three months later, the patient started with reduced
doses of methocarbamol without any side effects.
Another patient had recurrent muscle spasms that
occurred after poliomyelitis.

About 30 minutes after taking 1.5 g of metho-
carbamol, he found it difficult to count. He also
complained of a hangover feeling and a dull head-
ache. Methocarbamol treatment was discontinued
three days later. Two patients noted side effects
when the drug was administered intravenously. One
patient had a transient "fuzzy" vision. This condition
resolved until the full dose was administered. An-
other patient had a transient nausea that spontane-
ously resolved approximately in 30 minutes after
administration of methocarbamol. In both patients
with multiple sclerosis, ultimate discontinuation of
the drug product was due to mild fatigue and in-
creased instability during walking. In all other pa-
tients, the side effects were alleviated by a slight dose
reduction. No side effects appeared after 72 hours.
Following symptoms have been traced in terms of
side effects of methocarbamol treatment:

e dizziness in 1 patient;
drowsiness in 5 patients;
dull headache in 1 patient;
easy fatigability in 2 patients;
headache in 1 in 1 patient;
inability to concentrate in 1 patient
increasing unsteadiness of gait in 2 patients;
transient "fuzzy" vision in 1 patient;
transient nausea in 1 patient.

In [36], it was noted that musculoskeletal re-
laxants are widely used in the treatment of muscu-
loskeletal system, but the evidence of their safety is
based mainly on studies with poor methodological
design. Methocarbamol and metaxalone have less
sedative effect than other muscle relaxants, but data
on their safety are limited. Negative effects, espe-
cially dizziness and drowsiness, have been consist-
ently reported for all muscle relaxants.

A double-blind study of methocarbamol versus
placebo was conducted in 59 patients suffering from
painful muscle spasm [23]. Methocarbamol (1500 mg)
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was effective in approximately 60% of patients,
compared with 30% of patients receiving placebo
(p less than 0.01). Side effects were observed at al-
most the same frequency in both groups.

The side effects of methocarbamol have also
been evaluated in a controlled clinical trial of or-
phenadrine and methocarbamol used in pain in the
lumbar spine of non-traumatic and non-radicular
origin [22]. No serious side effects of methocarba-
mol were identified.

In a clinical trial of the safety of methocarba-
mol in acute back pain [26], no serious adverse
events were identified (only 7 minor symptoms were
reported in 5 patients).

Another clinical study confirmed that intrave-
nous use of methocarbamol is very well tolerated,
except for cases of short-term dizziness [38].

Bioequivalence and safety studies were con-
ducted using two different oral forms of methocar-
bamol in healthy subjects [39]. It was a single-cen-
ter, comparative, randomized, open-label, single-
use, two-way crossover study. During it, 32 male or
female healthy white volunteers received 2 tablets
(2 x 750 mg of methocarbamol) or test (a) or refe-
rence drug (b) after fasting overnight for at least
12 hours. Breakfast was served in 4 hours after ad-
ministration of the drugs. The two doses of the drugs
were separated by a washout phase of 6 days.

No unexpected non-serious or serious side ef-
fects were reported during the study. There were also
no clinically relevant findings regarding the effects
on vital body functions and ECG parameters.

The effects of administration of diphenhydra-
mine, lorazepam, methocarbamol, and placebo were
studied in volunteers with histories of drug abuse,
including sedatives/hypnotics [40]. Placebo, diphen-
hydramine (100, 200, and 400 mg), lorazepam
(I and 4 mg) and methocarbamol (2.25 and 9 g)
were tested in a randomized double-blind crossover
study involving 14 subjects. Psychomotor and cog-
nitive performance were assessed daily for up to
5.5 h after administration of the drugs. The results
showed that each of the drug products demonstrated
a different profile of influence on the test set of
medicines. Lorazepam led to a significant increase
in subjects’ evaluations of the effect and propensity
to take the medication, an increase in sedation rates,
and impaired psychomotor scores. Methocarbamol
also led to a significant increase in subjects’ evalua-
tion of the effect and propensity to take the medi-
cation and sedation parameters, but this only re-
sulted in a slight impairment of psychomotor and
cognitive activity. Diphenhydramine increased the
evaluation of subjects and observers regarding the
effects of the drug and sedation rates, but resulted
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in lower impairment of psychomotor scores than
lorazepam.

Another clinical study evaluated the potential
for methocarbamol abuse [41]. The personal and be-
havioral effects of the use of methocarbamol, loraze-
pam, and placebo were studied in a group of adult
male volunteers with history of drug addiction (in-
cluding sedatives/hypnotics). At the first stage of the
study, methocarbamol (up to 12 g) was administered
to six subjects to determine the appropriate doses.
At the second stage, a randomized crossover study
involving 14 subjects with placebo, lorazepam (1, 2,
and 4 mg) and methocarbamol (2.25, 4.5, and 9 g)
was conducted. Psychomotor and cognitive indica-
tors, as well as behavioral responses were measured
daily before dosing and 5.5 h after administration of
the drugs. The results showed that both lorazepam
and methocarbamol produced statistically signifi-
cant changes in psychomotor and cognitive perfor-
mance, although only lorazepam increased the mor-
phine-benzedrine group (MGB) scores. Methocar-
bamol also increased the studied parameters, indi-
cating the occurrence of dysphoric and other side
effects at its high doses. Both drug products impair
psychomotor and cognitive performance, with lo-
razepam generally having a greater effect than metho-
carbamol. The results show that methocarbamol, at
doses well above those used therapeutically, has
some potential for human abuse; however, this po-
tential for abuse is likely to be reduced due to con-
comitant side effects in high doses, and is probably
lower than that of lorazepam.

The hemolytic potential of methocarbamol was
evaluated in a clinical study [42]. Methocarbamol,
a compound related with mephenesin, has a hemo-
Iytic potential in vitro. A study was conducted to
determine the presence of hemolysis after an intra-
venous injection. Methocarbamol and its solvent
(50% polyethylene glycol-300) were compared with
the solvent itself and with control (normal saline) in
high- and low-dose regimens in healthy volunteers.
A significant increase in plasma hemoglobin level
was detected in 30 min after intravenous administra-
tion of methocarbamol or its solvent. The maximum
initial plasma hemoglobin level was approximately
10 mg/dl in volunteers receiving solvent only, and
when methocarbamol was added, this figure was
only 4 mg/dl. After a 3-day treatment period, the
serum haptoglobin level decreased after administra-
tion of high doses of either methocarbamol or sol-
vent. Hemolysis, although it was manifested, how-
ever, did not exceed the levels detected under phys-
iological conditions, such as exercise, and com-
prised only a small part of the usual daily hemolysis
of old erythrocytes.
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Conclusions

Methocarbamol is a central muscle relaxant
with sedative properties. It does not directly relax
tense skeletal muscles in humans. The mechanism
of action is not established, but it is possibly related
to the general inhibition of the central nervous sys-
tem. Its action is manifested by the relief of pain,
the reduction of muscle spasm and the increased
mobility of the affected muscle. Pain relief is caused
by changes in the perception of pain. Unlike neuro-
muscular blockers, methocarbamol does not affect
neural conduction, neuromuscular transmission, and
muscle excitability. Methocarbamol exhibits a long
blocking effect on polysynaptic reflex pathways at
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doses that do not substantially alter transmission
through monosynaptic reflex arcs and interrupts
pathological impulses from areas of muscle lesion. It
has no direct effect on the mechanism of contraction
of the striated muscles, motor synapses or nerve fi-
bers. Methocarbamol is characterized by a favorable
safety profile when administered both per os and by
injection. The incidence of side effects does not ex-
ceed the rates for other commonly used myelorelax-
ants. Methocarbamol has proven to be an effective
and safe drug for use as an adjunct to the regime of
restricted physical activity (muscle rest), physiother-
apy and other activities, to relieve the discomfort as-
sociated with acute musculoskeletal disorders.
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BE3MNEKA TA E®EKTUBHICTb METAKAPEOMOIJ1Y AK MIOPEJNTAKCAHTY 31 3HEBOJTIOBAJIbHOIO [I€IO:
AHANI3 CYHMACHUX OAHUX

MNpo6nemaTuka. MNpnunHamm KicTKOBO-M'A30BKX GONen € pi3Hi 3aXBOPIOBaHHA OMOPHO-PYXOBOro anapary, 30KpeMa OCTeornopos, 0CTeo-
XOHOPO3, apTpUT, MYXMMHM KICTOK, Mianbris Towo. He3saxaroum Ha nporpec dpapMakosorii Ta Cy4acHOi KniHiYHOT MeanumHn, npobnema
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Tepanii 6onto 3anuLwaeTbCA akTyanbHO MeaMKo-colianbHo npobnemoto. OaHMM i3 Npenapartis BUOOPY AN Takvx NauieHTiB € MeTokapbo-
MOI — MiOpenakCaHT LieHTparnbHoi 4ji, e(peKkT SKoro 3yMOoBfeHWI 3aranbHUM AenpecaHTHUM BMAIMBOM Ha LeHTparnbHy HEpBOBY CUCTEMY.
Meta. KputuyHui aHania aktyanbHUX HayKoBMX AaHWX oo 6esneku Ta edpekTUBHOCTI 3aCTOCYBaHHA npenaparisB MeTokapbomorny sk
MiopenakcaHTy, Lo orocepeakoBye 3HebonBanbHy Aito.

MeToauka peanisauii. AHani3 i cuctemaTmsalis Cy4acHUX HayKoBUX OaHUX LLOAO KIiHIYHOrO BUMBYEHHS 6e3neyHocTi Ta edPeKTUBHOCTI
3acTOCyBaHHS nNpenapariB MeTokapbomory 3a pi3HNX NaTomMorin.

PesynbTaTtu. [poBeaeHo aHani3 pe3ynbTaTiB KOHTPONbOBAHUX Ta HEKOHTPOMbOBAHMX KNiHIYHWMX AOCNIAXKEHb WOA0 e(peKTUBHOCTI MeTo-
kapbomony, a Takox KPUTUYHE OLHIOBaHHS AaHUX LLOAO KIiHIYHOrO BUBYEHHSI 6e3neYHOCTi.

BucHoBku. MeTokapbamon xapakTepusyeTbCs CnpuaTnuBuM npodinem 6esnekun npu 3acTocyBaHHI K NepopanbHo, Tak i B iH'EKUINHIN
opmi. HactoTa nobivHmx edheKTiB He NepeBuLLYE NOKA3HMKIB AJ1s1 iHLIMX YaCcTO 3aCTOCOBYBaHWNX MiopenakcaHTiB. MeTokapbamon BusiBUBCS
edeKkTUBHUM | 6e3neyHM npenapaTom Af1si 3aCTOCYBaHHS! sIK JONOBHEHHS 0 PeXMMY 06MeXeHoro pisu4HOro HaBaHTaXeHHs! (M’ 130BOro
Crnokot), chisioTepanii Ta iHLWKUX BUAIB AiSNbHOCTI, WO6 nonerwmTn AMcKoMdOopT, NOB'A3aHUI i3 FOCTPUMM MOPYLLUEHHAMMN OMOPHO-PYXOBOro
anaparty.

KntoyoBi cnoBa: meTtokapbamon; 6inb; miopenakcaHT; 6e3neka; e(pekTUBHICTb.

X. Yyhr, X.-K. Ya

BE30MACHOCTb U 9®®EKTUBHOCTb METAKAPEOMOJIA KAK MMOPENAKCAHTA C OGE3B50JIMBAIOLLUM OENCTBUEM:
AHAJIN3 COBPEMEHHbIX OAHHbIX

Mpo6nemartuka. MNpuynHamy KOCTHO-MbILLEYHBIX OOMen ABNATCA pas3nuyHble 3aboneBaHns ONOPHO-ABUraTeNbHOro annapara, B YacT-
HOCTM OCTEOMNopo3, OCTEOXOHAPO3, apTPWUT, ONyXOonu KocTen, muanrus u gp. Hecmotpsa Ha nporpecc chapmakonornm n CoBpeMeHHOW
KIMHUYECKON MeanLUmHbI, Mpobnema Tepanuu 601 octaeTcst akTyanbHOW Meauko-coumanbHon npobnemon. OgHMM U3 npenapaToB Bbl-
6opa Ans Takvx NauMeHToB SABNSETCS MeTokapboMorn — MMopenakcaHT LieHTpanbHOro AencTBus, adhdeKkT KOToporo obycrnoBneH o6Lwum
[OenpeccaHTHbIM BIIUSIHUEM Ha LEHTParnbHYH HEPBHYIO CUCTEMY.

Llenb. Kputnyeckuit ananma akTyanbHbIX Hay4YHbIX AaHHbIX O 6e3onacHoCT 1 3hEKTUBHOCTU NPUMEHEHNS NpenapaToB MeTokapbo-
Mona Kak MuopenakcaHTa, onocpeaytotliero obesbonusatolLee AeliCTBUE.

MeToauka peanu3auuu. AHanvs n cuctemMaTn3aLmsi COBPEMEHHbIX HayYHbIX AaHHBIX KIMHUYECKOro n3yyeHunst 6esonacHoctv u adpdpek-
TUBHOCTW NPUMEHEHWSA npenapaToB MeTokapbomona npu pasnmnyHbIX NaTonornsx.

PesynbTatbl. [TpoBeaeHbl aHann3 pe3ynbTaToB KOHTPONMPYEMbIX U HEKOHTPONUPYEMBbIX KITUHUYECKUX UccrefoBaHnin achdeKTUBHOCTM
MeTokapbomona, a Takke KpUTUYECKOOE OLIEHUBaHWE AaHHbIX KIMHUYECKOro U3yyYeHns 6e3onacHoOCTy.

BbiBoabl. MeTokapbamon xapakrepudyeTcs 6naronpusatHbIM npodurnem 6e30nacHOCTM NPy NPUMEHEHUN KaK NepopanbHO, Tak U B MHBbEK-
LMOHHOW dhopme. HYacToTa noboyHbIx 3dhekToB He NpeBbIlLaeT nokasaTenen Ans ApYrmx 4acTto NPpUMEHsieMbIX MUopenakcaHToB. Me-
Tokapbamon oka3sancst apdekTnBHLIM 1 6e3onacHbiM NpenapaToM Ans NPUMEHEHWUS B Ka4eCTBE JOMOMHEHUS K PEXUMY OrpaHnyeHus
U3nYecKor Harpysku (MbILLEYHOTO NOKOs1), hM3noTepanum n Apyrux BUAOB AeATENbHOCTM C Lenbio obrneryeHns guckomgopTta, CBa3aH-
HOrO C OCTPbIMW HapyLLeHUsiIMKU paboTbl ONOPHO-ABUraTeNbLHOro annapaTa.

KnioueBble cnoBa: MeTokapb6amon; 60rb; MMopenakcaHT; 6e30nacHOCTb; 3 HOEKTUBHOCTb.



