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Background: Central post-stroke pain (CPSP) is a distressing
pain syndrome, sometimes become refractory to the conven-
tional pain managements. Anticonvulsants have been used to
alleviate different central pains. Lamotrigine is a novel anti-
convulsant and its proper dosage and its efficacy have not
been well studied yet. The aim of this study was to evaluate
the effect of 100 mg lamotrigine on refractory form of CPSP.

Methods: The medical files of 17 patients with CPSP who had
not responded to the other drugs and were treated with lamo-
trigine were studied. Using Brief Pain Inventory, pain, sleep
and mood were assessed before, and after 8 and 24 weeks of
treatment.

Results: After 24 weeks, 70.5 % of the patients responded to
lamotrigine, and there was an improvement of 2.41 in the
mean score of average pain (P=0.001).

Conclusion: Lamotrigine 100 mg daily was effective in the
treatment of refractory CPSP, and might be prescribed before
planning for more aggressive surgical managements.
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Introduction

Thalamic syndrome was first described as a condition that fol-
lows a thalamic stroke with excruciating pain in the contralat-
eral half of the body.1 The term "thalamic pain" has been re-
placed by "central post-stroke pain" (CPSP).2 Central post-
stroke pain is unique because of its diversity, which is reflected
in its clinical picture, latency from the onset of stroke, patho-
physiological mechanisms and treatment options. It can result
in disability and interference with rehabilitation, and adversely
affect the quality of life. The pathophysiology of CPSP is not
well understood but central disinhibition, imbalance of stimuli
and central sensitization have been suggested.3

Central post-stroke pain is difficult to treat, and pain reduction
rather than pain relief is the goal of the treatments. This empha-
sizes the need for different trials of therapy and better result.
Conventional analgesics were mostly ineffective, and long-term
opioid treatments have been noted to be effective in a minority
of patients.4 Gabapentin has been tried in a randomized, pla-
cebo-controlled trial of 305 patients with chronic pain, 9 patients
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who had CPSP.° The study showed that gaba-
pentin was well tolerated, but did not signifi-
cantly result in the improvement of the pain.5

Numerous drugs have been tried to treat
CPSP, but large controlled trials are still lacking,
and the treatment is far from being standard-
ized. The possible hyperexcitability of the dam-
aged nervous system has been the rationale for
studies on the use of anticonvulsants and local
anesthetic agents for the treatment of CPSP.

Lamotrigine, first described as an anticon-
vulsant, is effective in managing chronic pains.
Its mode of action is via inhibitory effect over
the voltage gated sodium channel and an inhi-
bition of glutamate release. It was successful in
the treatment of trigeminal neuralgia, diabetic
neuropathy and human immune deficiency
virus induced neuropathy.e'8 There are a num-
ber of case reports and small case series in
the literature, which support the effect of lamo-
trigine on cPsp.*"

The aim of the present study was to evalu-
ate the effects of lamotrigine on the pain, sleep
and mood disturbances in patients suffering
from refractory form of CPSP.

Patients and Methods

Patients

The study is a retrospective analysis of med-
ical records of 17 patients (10 females and 7
males) with CPSP referring to Motahari Clinic,
Shiraz University of Medical Sciences from
January 2006 to November 2008. The ages of
the patients were 60.2+12.4 years, and the
mean duration of CPSP was 8.4 months (range:
4-20 months).

The diagnosis of CPSP was based on the
presence of pain in an area of the body with
sensory loss explained by a specific central
nervous system lesion and no nociceptive, pe-
ripheral neurogenic or psychogenic component
of the pain.11 Patients who had a history of
previous stroke, which had been confirmed by
the neuroimaging, and infarction involving
brain stem, thalamus or parietal lobe were in-
cluded. Those with a history of previous sei-
zure and sensitivity to anticonvulsants, prior
consumption of lamotrigine, clinically relevant
hepatic or renal dysfunction, and clinical im-
provements by other medications were ex-
cluded. Moreover, those who lacked a reliable
care-giver were excluded as well.

The pain had started within 2 months after a
stroke. All patients had either taken simple anal-
gesics, opioid-based analgesics, gabapentin, and
tricyclic antidepressants such as amitriptyline,
with no significant improvement in the severity
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of their pain, or could not tolerate the side ef-
fects of these drugs. All patients were informed
about the objectives and risks of the study and
the side effects of lamotrigine, and written con-
sents were obtained from the patients or their
first-degree relatives.

Methods

All patients received lamotrigine for 24
weeks. They received 25 mg daily for the first 2
weeks, 50 mg daily for the second 2 weeks, 75
mg daily for the fifth week, and 100 mg daily
for the rest of the study (19 weeks). The pa-
tients’ pain, sleep and mood disturbances were
recorded 3 times; before the initiation of treat-
ment with lamotrigine, after 8 weeks inside the
treatment, and at the end of the study using
Brief Pain Inventory (BPI) (with permission,
Charles S. Cleeland, Pain Research Group)."
The BPI is a widely used numeric rating scale,
which measures the severity of pain as the
worse, average and least ones as well as its
interference with daily functions such as sleep
and mood. Each BPI item uses a 0 to 10 for
severity of the pain and its interference with
sleep and mood. A zero score indicate no pain
and no interference, and a score of 10 indicate
a pain as bad as you can imagine and complete
interference. The worst, average and least pain
as well as mood and sleep disturbances due to
pain for every patient were recorded.

Statistical Analysis

Data are presented as the meantSD. The
rate of improvement between two times of
measurement was calculated by subtraction of
mean values at the two occasions. One way
Analysis of Variance (ANOVA) with repeated
measurement was used to compare the effects
of drugs at 3 time points. The pairwise com-
parisons were carried out using paired t test
with Bonferroni correction. A P value of <0.05
was considered statistically significant. Statisti-
cal Package for Social Sciences (SPSS) was
used to analyze the data.

The severity of pain, namely the worst, average
and the least at the beginning of the treatment
were 8.2+0.66, 6.8+0.8, and 4.2+0.98, respec-
tively. Eight weeks of treatment with lamotrigine
resulted in significant (P=0.001) decrease of
worst (-2.35%1.86), average (-2.23+1.85) and
least (-1.35+1.45) pains. It was also associated
with significant (P=0.001) improvement in the
disturbances of mood (-2.47+1.73) and sleep
(-2.76+1.88) (table 1).



Lamotrigine in central pain

Table 1: The values (mean * SD) of scores for pain (worst, average, and least), mood and sleep

of the patients with central post-stroke pain after 8 and 24 weeks of treatment with lamotrigine.

Before Treatment After 8 Weeks After 24 Weeks
Worst Pain 8.23+0.66 5.88+1.57 5.58+1.83
Average Pain 6.82+0.8 4.58+1.54 4.41+1.62
Least Pain 4.29+0.98 2.94+1.14 3.29+0.91
Mood 8.64+0.86 6.17+1.55 4.52+1.41
Sleep 8.47+0.51 5.70+1.53 5.94+1.95

Compared to the severity of pain after 8
weeks of treatment, 24 weeks of treatment did
not change the severity of pain significantly
(P>0.05). However, the score for mood distur-
bance after 24 weeks was significantly
(P>0.001) lower than that after 8 weeks of
treatment (figure 1-3). The rate of improvement
in pain, mood and sleep were more in the male
than in female participants, but the difference
did not reach statistical significance (P>0.05).

I before Rx
I after 8 weeks
I after 24 weeks

Mean

Worst pain Least pain Average pain

Figure 1: Severity (Mean and confidence interval) of pain
before, and after 8 and 24 weeks of treatment with lamo-
trigine in patients with central post-stroke pain

B before Rx
I after 8 weeks
E after 24 weeks

Mean

Sleep

Figure 2: The levels (Mean and confidence interval) of

sleep disturbance before, and after 8 and 24 weeks treat-
ment with lamotrigine in patients central post-stroke

I before Rx
I aofter 8 weeks
N after 24 weeks

Mean

Mood

Figure 3: The levels (mean and confidence interval) of

mood disorder before, and after 8 and 24 weeks treatment
with lamotrigine in patients central post-stroke pain

One patient discontinued the drug due to
somnolence and dizziness. None of the pa-
tients reported skin rash, but 23% of them
complained of somnolence and fatigue and
12% of nausea. After 24 weeks, 4 patients
(23.5%) reported no change in the severity of
the pain and almost no change in their mood
and their sleep quality. Seventy five percent (3
out of 4) of them had infarction in the thalamus.

The findings of the present study suggest that
lamotrigine at 100 mg daily could reduce the
worst pain score as much as -2.64+1.99 after
24 weeks in patients whose pain was refrac-
tory to previous treatments. Moreover, the
treatment was associated with significant im-
provements in mood and sleep disturbances.
Due to proper dosage titration, lamotrigine was
well tolerated by the patients in this study. Mi-
nor side effects, which did not require the ces-
sation of drug's consumption, developed in a
minority of the patients. Central pain syn-
dromes were thought to be intractable for
many vyears, till their response to medical
treatment were shown.” However, many of
these patients do not respond to current thera-
pies, and alternative treatments seem to be
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necessary. We evaluated sleep and mood dis-
turbances, which may be the most important
facts in daily living of old population. The im-
portance of such disturbances is more pro-
nounced for the patients with an age range
used in the present study. Lamotrigine caused a
significant improvement in the quality of sleep
and mood. However, mood disorders may ben-
efit from continuing the drug which can be due
to antidepressant effect of lamotrigine.

The effect of lamotrigine on CPSP was also
evaluated by Vertergaard and colleagues.™
They found that lamotrigine 200 mg daily re-
duced the median pain score to 5, compared to
a score of 7 in group receiving placebo. They
used a higher dosage of lamotrigine as the first
line drug in the treatment of CPSP, but the
present study used a lower dosage in patients
with refractory form of CPSP. A comparison of
the finding of the two studies might suggest that
there is no difference in the effects of 100 and
200 mg of lamotrigine in the treatment of CPSP.

Other criteria in BPIl such as inability to
work and to walk independently, decreased
social contact, and decreased enjoyment of life
are the result of functional disabilities in most
stroke patients and not related to CPSP.
Therefore, we decided not to evaluate these
items as they are routinely assessed in BPI.

Surgical treatment of refractory CPSP such
as motor cortex stimulation and deep brain
stimulation (DBS) showed about 50 to 75%
improvement in central pain,ﬁ"16 more than
what was achieved medically. However, con-
sidering the potential serious side effects of an
invasive procedure of motor cortex stimulation,
and the high cost of such procedures, it would
be logical to manage patients with all available
medical treatment first. In addition, in a meta
analysis, which evaluated the role of DBS in
chronic intractable pain, it was found that BDS
was more effective in nociceptive pain com-
pared to deafferentation pain such as CPSP."”

The present study did suffer from a number
of shortcomings including the absence of a pla-
cebo-receiving group and small sample size.
The lack of a placebo-receiving group was due
to ethical limitation to devoid a group from re-
ceiving proper treatment. However, it would
have been more rational if other drugs had been
used as a control group for lamotrigine-
receiving group. The small sample size was due
to strict inclusion criteria and rareness of CPSP.

Conclusion

The findings of the present study indicate that
lamotrigine given 100 mg daily might be effective
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in the treatment of patients suffering from
CPSP, who could not tolerate the side effects
of their previous treatments, or their symptoms
did not improve with other drugs. The findings
also showed that lamotrigine did improve the
quality of sleep and mood, thereby the quality
of life. The finding might also be taken as evi-
dence to suggest that lamotrigine be pre-
scribed before scheduling the patients for any
surgical or more aggressive management.
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