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ABSTRACT

Neuropathic pain (NP) is pain initiated or caused by a primary lesion or dysfunction in the
nervous system. Many common diseases, injuries, and interventions cause NP by producing
lesions in somatosensory pathways in the peripheral or central nervous system. Its treatment
is complex with often inadequate response to treatment. Tramadol has been considered as
the analgesic of choice for patients in moderate to severe pain and used as a control
treatment. Combination of the skeletal muscle relaxant chlorzoxazone and the non-opioid
analgesic paracetamol was investigated for their efficacy of blocking NP in comparison
with the control treatment. Forty eight patients with age range 20-40 years old (27 males and
21 females) who were treated for acute neuropathic pain in Dijlah rehabilitation hospital
were involved. The efficacy of treatment was assessed using 0-10 numeric pain scale. The
safety issue of drugs was assessed by investigating liver function test, serum creatinine and
hematological parameters. The results revealed that there is no statistical difference (p>
0.05) in pain treatment efficacy between the investigated treatment and the control group.
The safety issue showed that there is no statistical difference (p> 0.05) between the
measurement of laboratory data before and after time schedule of the treatment. It is
concluded that chlorzoxazone / paracetamol combination therapy is an effective and safe
treatment for neuropathic pain comparable to tramadol.
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1. INTRODUCTION

The International Association for the Study of Pain (IASP) defines neuropathic pain
(NP) as pain ‘initiated or caused by a primary lesion or dysfunction in the nervous
system’’. It is estimated to afflict millions of people worldwide, although precise figures are
not available. Many common diseases, injuries, and interventions cause NP by producing
lesions in somatosensory pathways in the peripheral or central nervous system @

It may be associated with abnormal sensations called dysesthesia, and pain from
normally non-painful stimuli (allodynia). Neuropathic pain may have continuous and/or
episodic (paroxysmal) components. The latter resemble electric shocks. Common qualities
include burning or coldness, "pins and needles" sensations, numbness and
itching. Nociceptive pain, by contrast, is more commonly described as aching @ .

Up to 7-8 % of the European population is affected, and in 5% of persons it may be
severe. Neuropathic pain may result from disorders of the peripheral nervous system or the
central nervous system (brain and spinal cord). Thus, neuropathic pain may be divided into
peripheral neuropathic pain, central neuropathic pain, or mixed (peripheral and central)
neuropathic pain ¢4,

Causes of central neuropathic pain is found in spinal cord injury, multiple sclerosis
and some strokes®. Aside from diabetes and other metabolic conditions, the common
causes of painful peripheral neuropathies are herpes zoster infection, HIV-related
neuropathies, nutritional deficiencies, toxins, remote manifestations of malignancies,
immune mediated disorders and physical trauma to a nerve trunk ©7). Neuropathic
pain is common in cancer as a direct effect of cancer on peripheral nerves (e.g., compression
by a tumor), or as a side effect of chemotherapy (chemotherapy-induced peripheral
neuropathy), radiation injury or surgery®9 .

Tramadol is a non-opioid derived synthetic opiod which has the additional property of
inhibiting intersynaptic reuptake of noradrenaline and serotonin, thus giving it a dual mode
of analgesic action. This gives tramadol a unique place in the pain relieving armamentarium
in that not only does it provide analgesia over a wide range of pathologies, but it also has
significant advantages over other opioids. These include its lack of significant respiratory
depressant effects, unlikely development of tolerance and dependence, and a low adverse
event profile.

Tramadol has proved to be a valuable addition to the range of effective analgesic
drugs, and as further aspects of its use are revealed, may well become the analgesic of
choice for patients in moderate to severe pain?,
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Paracetamol is an analgesic, antipyretic derivative of acetanilide. It has weak anti-
inflammatory properties and is used as an analgesic and antipyretic. Paracetamol is
classified as a mild analgesic. It is commonly used for the relief of headaches and other
minor aches and pains and is a major ingredient in numerous cold and flu remedies. In
combination with opioid analgesics, paracetamol can also be used in the management of
more severe pain such as post-surgical pain and providing palliative care in advanced cancer
patients“?. Though paracetamol is used to treat inflammatory pain 2,

Chlorzoxazone is a centrally acting muscle relaxant used to treat muscle spasm and the
resulting pain. It acts on the spinal cord by depressing reflexes. It is used for the relief of
pain and inflammation in rheumatoid arthritis, osteoarthritis and other musculoskeletal
disorders. It works by blocking the action of cyclo-oxygenase 2.

Skeletal muscle relaxants have been studied as adjunctive therapy to analgesics in
treating acute low back pain 4.

2. MATERIALS AND METHODS
The present study was carried out at Dijlah rehabilitation center, Salah-Aldeen

governorate, from January until May 2014. The study was designed as an open labeled
study in which forty eight patients with age range 20-40 years old (27 males and 21
females) who were treated for acute neuropathic pain were chosen.

Inclusion criteria

Patients attending Dijlah rehabilitation center complaining of acute neuropathic pain
for the last six months.

Exclusion criteria

1. Chronic neuropathic pain (neuropathic pain lasting more than six
months).

2.Patients with constitutional symptoms suggestive of  inflammatory origin of the
pain.

3. Patients with chronic systemic diseases and other co-morbidities
including liver and renal illnesses.

Study protocol

The diagnosis of acute neuropathic pain was made by neurologist on the basis of
history and clinical examination of the patients with acute neuropathic pain of less than six
months duration. Laboratory investigations involving complete blood count and erythrocyte

sedimentation rate (CBC& ESR), liver function test (Alanine amino transferase"ALT" ,
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Aspartate aminotransferase "AST" and Alkaline phosphatase "ALP") and renal function test
(Serum creatinine "S.Cr"), were done to exclude the cases that have significant changes in
the laboratory findings suggesting other medical problems or an underlying systemic

pathology .

All the individuals included in the study were well informed about the study
methodology and also about the (0-10) Numeric Pain Rating Scale™® prior to their
inclusion. The individuals were unaware of the analgesic which they had taken during the
study.

Response and safety measures were assessed after 1, 2 and 3 weeks for both groups.

The drugs chlorzoxazone 375mg/paracetamol 500 mg (relaxone) capsule were
procured from Jamjoom pharmaceuticals, batch No. PG0024/ exp. date July 2015, and
tramadol 50 mg capsule (trabilin-50) were procured from mepha pharmaceuticals, batch No.
1351504/ exp. date April 2016, and they have been assigned a code. Patients were
randomly assigned in either treatment groups with an assigned code.

The laboratory hematological investigations were done using Mindray Auto
Hematology Analyzer BC-2800 (China) to assess complete blood count, and biochemistry
investigations were performed using Reflotron Plus Haematology Analyzer (United
Kingdom) to measure renal and liver function tests. ESR was measured using Westergren
method.

All investigations were done before treatment, after 1, 2 and 3 weeks of continuous

treatment.

Patients groups

Forty eight patients were included in the study and divided into two groups
containing 24 patients (14 males and 10 females) in the 1% group and 24 patients ( 13 males
and 11 females) in the 2nd group. The mean age was 29.7 year for the 1%t and 32.2 year for
the 2" group :

Group 1 : taking tramadol 50mg capsule twice daily oral dose for three consecutive weeks.

Group 2 : taking chlorzoxazone 375mg/paracetamol 500 mg (relaxone) . single daily oral
dose at bed time for three consecutive weeks.
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All the codes of administered drugs were disclosed only after the pain assessment.
The group ‘1’ received tramadol 50mg twice daily oral dose at bed time for three
consecutive weeks. The group ‘2’ received chlorzoxazone (relaxone) single daily oral dose
at bed time for three consecutive weeks.

Pain assessment was done by (0-10) Numeric Pain Rating Scale @ (0 : no pain, 5 :
moderate pain and 10 : worst possible pain). The pain assessment was started immediately
before treatment and then assessed after treatment at time points of 1, 2 and 3, weeks.

Statistical analysis of data

The statistical analysis was performed by Graph Pad Prism (Version 5.01) which
includes:

1. Mean + Standard error of mean (mean +SEM).

2. Two way analysis of variance (ANOVA) was used to examine the difference
of the mean of data between the study groups. The results of analysis with P
values < 0.05 was considered significant. If there are significant differences,
unpaired T-test was used to determine the difference between the two
variables, one before management and the second after 1, 2 or 3 weeks of
management. The results of analysis with P values < 0.05 was considered
significant.

3. RESULTS
Effect of treatment on the 0-10 numeric pain scale

Table 1 and Figure 1 show the effect of treatments for groupl (tramadol 50mg
capsule twice daily oral dose) and group 2 (chlorzoxazone 375mg/paracetamol 500) on the
0-10 numeric pain scale after 1,2 and 3 weeks. It is obvious that there is differences in the
pain scale value depending on the type of the studied drugs as compare to the control one,
and also regarding to the investigated time intervals as compared to base line.

Table 1: Effect of treatments on group 1 ( tramadol 50mg capsule twice daily oral dose) as
a control group, and group 2 ( chlorzoxazone 375mg/paracetamol 500 mg single daily oral
dose at bed time) for five consecutive days, after 1,2 and 3 weeks of treatment.

Group Before After After After 3 weeks
no. treatment 1 week 2 weeks
1 8.08+0.28 6.83+0.27 ab 4.83t0.24ab 2.75t0.21ab
(N=24)
2 8.16+0.24 6.41+0.28 a b 458+0.19ab 2.66x0.18 ab
(N=24)
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values are presented as mean + standard error of the mean(SEM).

a Significant difference (P<0.05) as compared with baseline (before treatment) values
(analyzed by unpaired T-test).

b No significant difference (P>0.05) as compared with control group values (analyzed by
unpaired T-test).

B3 Group-1
Group-2

pain score value

time(weeks)

Figure 1: 0-10 numeric pain scale : mean values for groups 1 and 2 versus time (1,2
and 3 weeks of treatment).

Effect of studied drugs on the laboratory parameters
e Effect of studied drugs on the liver function tests

The baseline mean values of liver function enzymes (AST, ALT and ALP) before
treatment for group 1 were 21.59, 34.18 and 50.62 U/L respectively . The enzymes level
after 1 week treatment were 21.52, 34.22 and 50.45 U/L respectively . And the enzymes
level after 2 weeks of treatment were 21.55, 34.24 and 50.65 respectively. The enzymes
level after 3 weeks of treatment were 21.64, 34.28 and 50.61 respectively.

The baseline mean values of liver function enzymes (AST, ALT and ALP) before
treatment for group 2 were 22.25, 35.08 and 50.92 U/L respectively . The enzymes level
after 1 week treatment were 22.65, 34.95 and 50.77 U/L respectively. And the enzymes
level after 2 weeks of treatment were 22.48, 34.88 and 50.82 respectively. The enzymes
level after 3 weeks of treatment were 22.51, 34.97 and 50.89 respectively.
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Analyzing the mentioned results statistically showed that there is no significant
difference (p> 0.05) in liver function test when comparing the baseline values with the
values after 1,2 and 3 weeks of treatment for both groups for all the three investigated
enzymes.

Effect of studied drugs on serum creatinine

The baseline mean values of serum creatinine before treatment for group 1 was 0.98
mg/dl . The level after 1 week treatment was 0.92, mg/dl . The level after 2 weeks of
treatment was 0.96 mg/dl. The level after 3 weeks of treatment was 0.94 mg/dl.

The baseline mean values of serum creatinine before treatment for group 2 was 0.96
mg/dl . The level after 1 week treatment was 0.95, mg/dl . The level after 2 weeks of
treatment was 0.98 mg/dl. The level after 3 weeks of treatment was 0.92 mg/dl.

Statistical analysis of the results showed that there is no significant difference
(p>0.05) in serum creatinine when comparing the baseline values with the values after 1,2
and 3 weeks of treatment for both groups
for serum creatinine levels.

Effect of studied drugs on hematological parameters
e Effect of studied drugs on WBC count :

The baseline mean values of WBC count before treatment for group 1 was 7.62
x10° cell/L . The level after 1 week treatment was 7.43 x10° cell/L, mg/dl . The level after 2
weeks of treatment was 7.24 x10° cell/L. The level after 3 weeks of treatment was 7.62
x10° cell/L.

The baseline mean values of WBC count before treatment for group 2 was 7.56
x10° cell/L. The level after 1 week treatment was 7.45, x10° cell/L. The level after 2 weeks
of treatment was 7.61 x10° cell/L. The level after 3 weeks of treatment was 7.52 x10°
cell/L.

Assessment of the mentioned results statistically showed that there is no significant
difference (p> 0.05) in WBC count when comparing the baseline values with the values
after 1,2 and 3 weeks of treatment for both groups for WBC count levels.

o Effect of studied drugs on platelets count :

The baseline mean values of platelets count before treatment for group 1 was 245.82
x10° cell/L . The level after 1 week treatment was 238.96 x10° cell/L. The level after 2
weeks of treatment was 243.55 x10° cell/L. The level after 3 weeks of treatment was
237.99 x10° cell/L.

The baseline mean values of platelets count before treatment for group 2 was 252.12
x10° cell/L. The level after 1 week treatment was 247.32 x10° cell/L. The level after 2
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weeks of treatment was 249.11 x10° cell/L. The level after 3 weeks of treatment was
246.98 x10° cell/L.

Analyzing the mentioned results statistically showed that there is no significant
difference (p> 0.05) in platelets count when comparing the baseline values with the values
after 1,2 and 3 weeks of treatment for both groups for platelets count levels.

e Effect of studied drugs on Hb level :

The baseline mean values of Hb levels before treatment for group 1 was 14.95 g/dI
. The level after 1 week treatment was 14.21 g/dl . The level after 2 weeks of treatment was
14.64 g/dl. The level after 3 weeks of treatment was 14.58 g/dI.

The baseline mean values of Hb level before treatment for group 2 was 15.21 g/dl .
The level after 1 week treatment was 14.92 g/dl . The level after 2 weeks of treatment was
14.66 g/dl. The level after 3 weeks of treatment was 14.82 g/dl.

The mentioned results statistically showed that there is no significant difference
(p=0.05) in Hb count when comparing the baseline values with the values after 1,2 and 3
weeks of treatment for both groups for Hb count levels.

e Effect of studied drugs on ESR level

The baseline mean values of ESR levels before treatment for group 1 was 16 mm/hr
. The level after 1 week treatment was 18 mm/hr . The level after 2 weeks of treatment was
14 mm/hr. The level after 3 weeks of treatment was 17 mm/hr.

The baseline mean values of ESR before treatment for group 2 was 19 mm/hr . The
level after 1 week treatment was 16 mm/hr. The level after 2 weeks of treatment was 15
mm/hr. The level after 3 weeks of treatment was 17 mm/hr.

Evaluation of the mentioned results statistically showed that there is no significant
difference (p=0.05) in ESR values when comparing the baseline values with the values after
1,2 and 3 weeks of treatment for both groups for ESR values.

4. DISSCUSION
Neuropathic pain (NP) management is complex with often inadequate response to

treatment. Even with well-established NP medications, effectiveness is unpredictable,
dosing can be complicated, analgesic onset is delayed, and side effects are common.
Evidence-based consensus treatment recommendations exist®, but additional medications
have become available since their publication. Because of gaps and controversies in the
literature, considerable interpretation of available evidence, judgment, and experience is
required to develop treatment approaches that can be used in clinical practice 7).
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Medications that have demonstrated efficacy in several different NP conditions may
have the greatest probability of being efficacious in additional, as yet unstudied, conditions.
However, it is possible that some types of NP respond differently to treatment 1819,

Unfortunately, there is insufficient evidence to rank first-line medications for NP by
their degree of efficacy or safety and little is known regarding the treatment response of
patients with mild to-moderate NP because randomized clinical trials (RCTs) have typically
evaluated chronic NP of moderate to severe intensity, whereas the current study investigate
cases of acute NP of less than six weeks duration @9

Individual variation in the response to the medications used to treat NP is
substantial and unpredictable. Although evidence-based recommendations encourage the
use of specific medications, the overall approach should be recognized as a stepwise process
intended to identify the medication, or medication combination, that provides the greatest
pain relief and fewest side effects for a given patient %,

Regarding effect of investigated drugs on neuropathic pain, the results of the present
study denotes that the treatment with chlorzoxazone 375 mg/ paracetamol 500 mg for three
consecutive weeks for patients with acute neuropathic pain have comparable efficacy to the
established treatment with tramadol 50 mg for the same duration ( three weeks) since there
is no statistical difference (p> 0.05) between the investigated drug and the control one
during the same management time profile.

Where previous studies evoked that Paracetamol is used in the symptomatic
management of pain due to its activity by peripheral blockage of pain impulse
generation®>?? and Chlorzoxazone is a skeletal muscle relaxant principally used for
relieving painful muscle spasms occurring in musculoskeletal and neuromuscular disorders,
due to its activity in blocking interneuronal conduction in spinal cord and sub-cortical brain
area by depressing polysynaptic reflexes®?). These facts suggest that there might be a
potential effective analgesia due to the synergistic action performed by combination of
different mechanisms of pain suppression that was comparable to tramadol analgesia.

Regarding effect of investigated drugs on the laboratory parameters, the results of
present study showed that after treatment of the two groups of patients enrolled in the study
that there is no significant difference in the investigated parameters (AST, ALT, ALP, S.Cr,
WBC count, Plt. count, Hb and ESR) levels after 1, 2 and 3 weeks of treatment as compared
with the baseline levels. This indicates that the studied drugs did not affect the level of these
parameters significantly (p> 0.05) and the safety of these drugs regarding this point of view
can be considered. This result is compatible with the previous studies that showed the safety
profile of the investigated drugs 628,

5. CONCLUSION
The results of this study revealed that chlorzoxazone 375mg/ paracetamol 500 mg

combination therapy is an effective treatment for the management of neuropathic pain. The
efficacy of the studied combination is comparable to that obtained by tramadol 50mg twice
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daily. The safety profile of combination therapy was approved for the study time. It is
recommended that further studies are suggested to establish strategies of prediction of
optimum combinations, including methods to assess the interactions of multiple concurrent
analgesic drugs and adverse effects. Further trials must evaluate the components of the
combination with each of the constituent drugs on their own, to best show the value added
by the combination. Furthermore, careful attention is needed to define the optimum dose
ratio between components used in pain treatment.
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