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Summary. Neuropathic pain, caused or initiated by a primary lesion in the
peripheral or central nervous system, can result in a dramatic reduction in
the patient’s quality of life. The expression neuropathic pain covers a hetero-
geneous group of conditions, including peripheral neuropathy, complex region-
al pain syndrome, trigeminal neuralgia and central pain. Neuropathic pain
poorly responds to conventional analgesics. However, with appropriate therapy,
a significant proportion of patients experience a substantial pain reduction. We
present here an evidence-based review of the options for the treatment of neu-
ropathic pain syndromes. Consideration is given to the mechanisms of action,
numbers needed to treat (NNT), the recommended doses and the most frequent
side-effects of the drugs for which consistent support has been found for treat-
ment of these pain conditions.

Keywords: Neuropathic pain, therapy, randomized controlled trials, meta-
analysis.

Introduction

Neuropathic pain is defined as pain caused by a lesion in the nervous system
(Cruccu et al., 2004). It causes considerable suffering and a substantial reduc-
tion in the patients’ health-related quality of life (Meyer-Rosberg et al., 2001a, b).
The true prevalence of neuropathic pain is not known, as comprehensive
epidemiological studies have not been performed. It has been estimated that
1–1.5% of the general population is affected, but even this might be an under-
estimate (Bowsher, 1991; Carter and Galer, 2001). Approximately 5% of
patients with traumatic nerve injury suffer from neuropathic pain (Sunderland,
1993). Central neuropathic pain (CNP) has been reported in 28% of multiple



sclerosis patients, 75% of patients with syringomyelia (Boivie, 1999), 60–70%
of patients with spinal cord injury (Bonica, 1991) and 8% of stroke patients
(Andersen et al., 1995).

Neuropathic pain is a challenging condition to treat, in part because of the
heterogeneity of the aetiologies, symptoms and underlying mechanisms. The
awareness among clinicians of the evidence-based therapeutic options is less
than optimum, probably because the complexity of the phenomenon makes the
available data difficult to interpret. Recent studies have shown that most of the
patients treated for neuropathic pain were receiving medication of unproven
efficacy or suboptimum doses of the appropriate medication (Finnerup et al.,
2001; Richeimer et al., 1997).

Most authors agree that a major break-through in the pharmacological
treatment of neuropathic pain can be achieved only with therapy tailored to
the individual patient on the basis of the mechanisms underlying the pain in
that particular patient (Woolf and Mannion, 1999). However at present this is
not achievable. Specific and sensitive diagnostic tools providing clear-cut evi-
dence of the nature of the particular pathophysiological process involved are
lacking.

In order to help clinicians in their choice of appropriate treatment deci-
sions, we have reviewed all of the published randomised, controlled, double-
blind trials for the pharmacological treatment of neuropathic pain. We have
searched electronic databases (Medline, Web of Science, Cochrane Library)
and also references from previously published reviews and clinical trials.
A drug was considered to display consistently supported efficacy only if there
were two or more large-scale, randomized, controlled, double-blind trials
demonstrating its efficacy. If there was only one large or several small-scale,
randomized, controlled, double-blind trials, the drug was considered to have
limited support for its efficacy. For each drug with consistent support for
its efficacy, we briefly present the most probable mechanism of action and
indicate the number needed to treat for more than 50% pain relief (NNT),
a clinically relevant parameter, whose use is widely accepted (McQuay
and Moore, 1998). The NNT is the number of patients needed to be treated
in order for one patient to achieve a pain reduction of more than 50%
(an ‘‘excellent=good’’ response to treatment or the attainment of ‘‘no pain=
slight pain’’). It is calculated as NNT¼ 1=((goal achievedactive=totalactive)�
(goal achievedplacebo=totalplacebo)) (Cook and Sacket, 1995). 95% confidence
intervals can be calculated for the NNT (Altman, 1995; Thomas and Gart,
1977).

The drugs used to treat neuropathic pain are commonly classified according
to their original therapeutic class (i.e. antidepressants, anticonvulsants, etc).
Unfortunately, this may be misleading, since it might suggest that other drugs
belonging to the same class as one with proven efficacy are also effective (a
mistake frequently made by clinicians who are not familiar with neuropathic
pain treatment).

Another reason why the treatment of neuropathic pain often fails is that it
tends to be used in a uniform fashion across the patient population. In other
words, a drug shown to be useful in one group of patients is actually used to
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treat patients whose neuropathic pain is caused by a completely different
pathology. The current data indicate that from a therapeutic point of view, at
least four distinct aetiologic groups should be considered when a treatment
decision is made: peripheral neuropathic pain (PNP), complex regional pain
syndrome (CRPS), trigeminal neuralgia (TN) and central neuropathic pain
(CNP).

Peripheral neuropathic pain

Most of the clinical trials in this category were conducted on patients with
painful diabetic neuropathy (PDN) or postherpetic neuralgia (PHN); a few trials
involved nerve injuries and mixed peripheral aetiologies. There is consistent
support for the use of tricyclic antidepressants (TCAs), gabapentin, pregabalin,
tramadol, oral opioids and topical lidocaine (Table 1). Agents that have to be
administered intravenously (such as ketamine, IV-lidocaine or IV-alpha-lipoic
acid) are rarely (if ever) of clinical importance for the treatment of these
chronic conditions.

Tricyclic antidepressants inhibit the re-uptake of biogenic amines and are
also strong sodium-channel modulators (Beydoun and Backonja, 2003; Sanchez
and Hyttel, 1999). Thus TCAs may act both by enhancing dorsal horn inhibition
and by diminishing peripheral sensitisation. The evidence for the efficiency of
TCAs in treating neuropathic pain of peripheral origin (PNP) comes from the
meta-analysis of many old and relatively small-scale trials (McQuay et al.,
1996; Sindrup and Jensen, 1999). The findings of 17 active treatment arms
involving more than 300 patients with PNP (Gomez-Perez et al., 1985;
Kishore-Kumar et al., 1990; Kvinesdal et al., 1984; Langohr et al., 1982;
Max et al., 1987, 1988, 1991; Sindrup et al., 1989, 1990a, c, 1992b; Turkington,
1980; Watson et al., 1982, 1992) demonstrated that approximately 30% of
patients were responders (>50% relief), 30% exhibited minor side-effects
and 4% suffered from major side-effects that led to discontinuation of the

Table 1. Drugs with consistent support for their efficacy in clinical management of neuropathic
pain syndromes

Neuropathic
pain syndrome

Drug NNT (95% CI) Recommended daily dose

Peripheral TCAs 2.2 (1.9–2.6) Up to 150 mg (titrate over 6 weeks)
neuropathic Gabapentin 4.4 (3.4–6.2) 1800–3600 mg (titrate over 2–4 weeks)
pain� Pregabalin 5.0 (3.5–8.6) 600 mg (titrate over 1 week)

Tramadol 3.9 (2.7–6.7) 200–400 mg (titrate from 100 mg)
CR-oxycodone 2.6 (1.9–4.1) 60–120 mg (titrate from 20 mg)
Topical lidocaine 4.4 (2.5–17.5) 5% patch or gel (12 h on, 12 h off)

Trigeminal
neuralgia

Carbamazepine 1.8 (1.4–2.7) Up to 1000 mg (titrate from 200 mg)

NNT: the number of patients needed to be treated for one patient to achieve a pain reduction
of more than 50%. �Except for HIV-associated polyneuropathy
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therapy. For the treatment of PNP, the NNT value for 5 TCA drugs (amitripty-
line, clomipramine, desipramine, imipramine, maprotiline) was calculated to be
2.2 (95% CI: 1.9–2.6) from 13 active treatment arms of placebo-controlled
trials with a cross-over design involving 294 active patient episodes (Kalso
et al., 1995; Kishore-Kumar et al., 1990; Kvinesdal et al., 1984; Max et al.,
1987, 1988, 1991; Sindrup et al., 1990b, c, 1992b; Vrethem et al., 1997; Watson
et al., 1982). However, when the dose of imipramine was adjusted so that the
optimum plasma concentration was attained, an NNT of 1.4 resulted (Sindrup
et al., 1990b). Titration up to the target plasma concentration could be achieved
in 16 out of the 19 patients with PDN.

TCAs are initiated in a low bedtime dose (10–25 mg) which is gradually
increased on a weekly basis (by 10–25 mg=day), usually up to 150 mg or until
the side-effects interfere with a further increase of the dose.

The most frequent side-effects are sedation, anticholinergic effects (dry
mouth, constipation and postural hypotension). In one large-scale study, the
long-term use of TCAs was found to be associated with a 2.2-fold greater
relative risk of myocardial infarction and a 1.7-fold increase in overall mortality
as compared with placebo (Cohen et al., 2000). Thus, caution is demanded
when TCAs are prescribed for older patients, especially those with cardiovas-
cular risk factors, and a screening electrocardiogram is recommended before
the therapy is started. TCAs are contraindicated in patients with a history of
glaucoma, urinary retention or autonomic neuropathy.

Gabapentin is an anticonvulsant that acts on neuropathic pain, probably by
reducing central sensitisation. It binds to the alpha2-delta sub-unit of a voltage-
dependent calcium channel in laminae I and II, the termination sites of the
nociceptors (Beydoun and Backonja, 2003; Gee and Brown, 2003). Gabapentin
is the anticonvulsant for which the most convincing evidence has been obtained
concerning its efficacy in the treatment of PNP (Table 1). Its efficiency for the
symptomatic treatment of PDN has been revealed in two large trials: one pub-
lished (Backonja et al., 1998) and one unpublished but described in a review
(Backonja and Glanzman, 2002). As for PHN, gabapentin proved to be superior
to placebo in two large trials (Rice et al., 2001; Rowbotham et al., 1998). In a
recently published trial with parallel design involving 121 patients with neuro-
pathic cancer-pain, gabapentin, as an add-on therapy to opioids has been shown
to be superior to placebo (Caraceni et al., 2004). Gabapentin was likewise better
than placebo in relieving post-amputation phantom limb pain in a small
(n¼ 14) cross-over trial (Bone et al., 2002). Dichotomous data for calculating
NNT could not be extracted from this paper. The findings of three published
large trials involving a total of 728 patients demonstrated that gabapentin has an
NNT of 4.4 (95% CI: 3.4–6.2) for the treatment of PNP (Backonja et al., 1998;
Rice et al., 2001; Rowbotham et al., 1998). The efficacy of gabapentin was
similarly observed in a large trial that enrolled patients with a wide range of
neuropathic pain syndromes (not only PNP) (Serpell et al., 2002). That study
furnished a much higher NNT (14.2) but it should be taken into account that
46% of the patients had CRPS or TN. The patients with CRPS (who appeared
to display a poor response) accounted for 28% of the randomised patients.
When the results of this trial are included for the meta-analysis, a NNT of
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5.3 is obtained for gabapentin in the treatment of neuropathic pain (1033
patients). In Guillain-Barré syndrome, the pain is dual in nature, involving
both nociceptive and neuropathic components. In a small study with cross-over
design that enrolled 18 patients, gabapentin proved superior to placebo in the
treatment of pain in Guillain-Barré syndrome (Pandey et al., 2002). A head-to-
head comparison of gabapentin and amitriptyline for the treatment of PDN
(n¼ 25) showed that the two drugs were equally effective (Morello et al.,
1999).

The reduction of pain starts relatively soon after the initiation of therapy
(during the first or second week of full-therapy). The side-effects (most fre-
quently dizziness and somnolence; less commonly gastrointestinal symptoms
and peripheral oedema) are mild to moderate and usually subside within 10
days after the initiation of treatment (Backonja and Glanzman, 2002).

It is recommended to start therapy at 900 mg=day (day 1: 300 mg=d at bed-
time; day 2: 600 mg=d in two divided doses; day 3: 900 mg=d in three divided
doses). Titrate by 100–300 mg to 1800 mg=day (divided in three doses=day) in
the first 2 weeks, and then (if necessary and possible) increase the dose up to
3600 mg=day (divided in three doses=day) in an additional 2 weeks (Backonja
and Glanzman, 2002). A lower dose of gabapentin (900 mg=day) failed to prove
significantly superior to placebo in one trial on PDN patients (n¼ 40), though
even this trial yielded a NNT of 5.0 (Gorson et al., 1999).

Pregabalin (Table 1) is a novel alpha2-delta ligand that was shown to be
effective in the treatment of PHN in two large trials (n¼ 411) (Dworkin et al.,
2003; Sabatowski et al., 2004). The NNT emerging from these trials was 5.0
(95% CI: 3.5–8.6), the effect starting as early as the first full day of treatment
(1 week after the initiation of treatment).

The side-effects are mild to moderate (dizziness, somnolence, headache, dry
mouth and peripheral oedema). During the first 3 days, 150 mg=day is adminis-
tered (50 mg three times daily), followed by 300 mg=day for the next 4 days.
From the beginning of the second week, 600 mg=day is administered to those
patients whose creatinine clearance is more than 60 ml=min.

Tramadol (Table 1) is a centrally-acting analgesic, which has both direct
opioid action and indirect monoaminergic action (like the TCAs). Two large
studies proved its efficacy in the treatment of neuropathic pain in PHN and PDN
(Boureau et al., 2003; Harati et al., 1998). One smaller study with a cross-over
design revealed that tramadol was efficient in treating painful polyneuropathy
of different origins (Sindrup et al., 1999). These studies, involving a total of 292
patients, gave an NNT of 3.9 (95% CI: 2.7–6.7). Tramadol is usually started at
100 mg=day and titrated up to 200–400 mg=day (in divided doses, four times
daily). It has a low abuse liability, and the development of tolerance and depen-
dence during long-term treatment is uncommon. The most frequent side-effects
are somnolence, dizziness, headache, dry mouth, nausea, constipation and
sweating. A meta-analysis by the Cochrane group of two of these studies led
to the conclusion that tramadol is effective for the treatment of neuropathic pain
(Duhmke et al., 2004). A 6-month open extension of the study on patients with
PDN demonstrated that tramadol also provides long-term relief from the pain
(Harati et al., 2000).
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Opioids act through the descending inhibitory pathways modulating noci-
ceptive impulses in the dorsal horn. There is increasing evidence of the efficacy
of oral opioids in the treatment of neuropathic pain.

Oxycodone, a pure m-opioid receptor agonist, was proved to be efficient in
the treatment of neuropathic pain in two studies on patients with PDN (Gimbel
et al., 2003; Watson et al., 2003) and in one study on PHN (Watson and Babul,
1998). Dichotomous data for the calculation of NNT could be extracted
from two trials (Watson and Babul, 1998; Watson et al., 2003). These indicated
that CR-oxycodone has an NNT of 2.6 (95% CI: 1.9–4.1) for relief from
PNP (Table 1). It is started at 10 mg q12 h and gradually increased to
30–60 mg q12 h. The side-effects are those typical of opiates: somnolence, dizzi-
ness, nausea and constipation.

Morphine sulphate was shown in a small (n¼ 12) cross-over trial to be
superior to placebo in the treatment of phantom limb pain (NNT¼ 3) (Huse
et al., 2001). In a cross-over trial (n¼ 76), opioids (morphine, methadone)
provided significant benefits for the treatment of PHN (Raja et al., 2002). This
study yielded a NNT of 2.9 for 33% pain relief. The efficacy of methadone and
levorphanol (m-receptor agonists) in the treatment of neuropathic pain were
demonstrated in trials on patients with mixed peripheral and central aetiologies
(n¼ 18, cross-over design, and n¼ 81, parallel design) (Morley et al., 2003;
Rowbotham et al., 2003).

Topical lidocaine reduces pain by blocking the sodium channels at the
periphery. The efficacy of topical lidocaine for the treatment of pain in PHN
was demonstrated by four trials with a total recruitment of more than 200
patients (Galer et al., 1999, 2002; Rowbotham et al., 1995, 1996). From one
of these studies, a NNT as low as 2 was calculated; however, this study
recruited only patients who had previously been successfully treated with topi-
cal lidocaine. One recent cross-over trial (n¼ 58) revealed that topical lidocaine
was superior to placebo for the treatment of focal peripheral neuropathic pain
syndromes (Meier et al., 2003). More than half of the patients had PHN. In this
study, an NNT of 4.4 (95% CI: 2.5–17.5) was determined for ongoing pain, and
an NNT of 8.4 for allodynia. Recently, an open-label, 3-week study with a 5-
week extension, demonstrated the efficacy of 5% lidocaine patch for the symp-
tomatic treatment of PDN (Barbano et al., 2004).

Lidocaine is applied as a 5% patch (1–4 patches, covering a maximum of
560 cm2) on the painful area, 12 hours on, 12 hours off. Topical lidocaine has
several advantages. Its side-effects are few and mild (skin irritation). It is easy
to handle and it has no systemic activity. It does not interfere with systemic
treatment and thus it is an excellent add-on therapy.

Limited support

In small-size, cross-over trials (n: 19 and 15, respectively), the selective sero-
tonin re-uptake inhibitors paroxetine and citalopram were found to be effective
in the treatment of PDN (NNT: 2.9 and 7.7, respectively) (Sindrup et al., 1990,
1992a). In a cross-over trail in which 40 patients with painful polyneuropathies
of different aetiologies were randomised, venlafaxine (a serotonin and weak
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norepinephrine re-uptake inhibitor) proved to be effective (NNT¼ 5.2)
(Sindrup et al., 2003). A cross-over trial (n¼ 41) involving patients with neuro-
pathic pain of different origins (mostly PNP) resulted in the finding that
sustained-release bupropion (a norepinephrine and weak dopamine re-uptake
inhibitor) was effective in the symptomatic treatment. The NNT for a result of
‘‘improved or much improved’’ was 1.6 (Semenchuk et al., 2001). Two rela-
tively small studies with a parallel design showed that sodium valproate
relieved pain in patients with PDN (Kochar et al., 2002, 2004). The efficiency
for the symptomatic treatment of PDN, has been reported in one study each for
lamotrigine (n¼ 59, parallel design), acetyl-L-carnitine (n¼ 333, parallel
design), topical isosorbide dinitrate spray (n¼ 22, cross-over design) and levo-
dopa (n¼ 25, parallel design, NNT¼ 3.4) (Eisenberg et al., 2001; DeGrandis
et al., 2002; Yuen et al., 2002; Ertas et al., 1998).

There have been controversial findings concerning topical capsaicin, carba-
mazepine, oral phenytoin, dextromethorphan, mexiletine, non-steroid anti-
inflammatory drugs and cannabinoids.

Although it has been argued that, for PNP, the aetiology does not affect the
treatment outcome (Kingery, 1997), there is at least one exception. The only
drug for which there is evidence as to its efficiency in the treatment of HIV-
associated distal sensory polyneuropathy is lamotrigine. This was superior to
placebo in a small trial (Simpson et al., 2000). However, in the subsequent large
trial, lamotrigine was observed to relieve pain only in the subgroup of patients
who were treated with neurotoxic antiretroviral therapy (n¼ 92, parallel design;
NNT¼ 4.3) (Simpson et al., 2003).

Complex regional pain syndrome

A search of the literature did not indicate consistent support for the efficiency of
any pharmacological therapy. However, there is limited support for a number of
therapeutic options (Table 2).

Intravenous bisphosphonate therapy was found to relieve pain in two trials.
One of them employed a daily infusion of 7.5 mg alendronate (n¼ 20, parallel
design) and the other one used 300 mg=day clodronate (n¼ 32, cross-over
design) (Adami et al., 1997; Varenna et al., 2000).

Table 2. Drugs with limited support for the treatment of complex regional
pain syndrome and central neuropathic pain

Complex regional pain syndrome Central neuropathic pain

Intravenous: bisphosphonate; lidocaine CPSP Amitriptyline
Intranasal calcitonin Lamotrigine
IVRB: bretylium; ketanserine
Topical DMSO SCI Gabapentin
Epidural clonidine Lamotrigine
Oral corticosteroid

CPSP central post-stroke pain, SCI spinal cord injury
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Intranasal calcitonin proved superior to placebo in one trial (n¼ 66, parallel
design), while there was no demonstrable effect in another (n¼ 40, parallel
design) (Bickerstaff and Kanis, 1991; Gobelet et al., 1992). A meta-analysis
that included three open-label trials besides the two double-blind trials con-
cluded that intranasal calcitonin provided effective pain relief (Perez et al.,
2001).

Intravenous regional blockade with bretylium (n¼ 12, cross-over) or with
ketanserine (n¼ 9, cross-over) was reported to be effective in one small trial
each (Hord et al., 1992; Hanna and Peat, 1989).

In a small (n¼ 16) trial with a cross-over design, intravenous lidocaine
reduced allodynia significantly more than did placebo (Wallace et al., 2000).

The effectiveness of topical dimethylsulfoxide 50% (DMSO), a free rad-
ical scavenger, has been demonstrated by the results of several open-label
trials and one relatively small (n¼ 32) double-blind trial with a parallel design
(Zuurmond et al., 1996).

Epidural clonidine proved effective in the symptomatic treatment of CRPS
in a relatively small (n¼ 26, cross-over) trial (Rauck et al., 1993). However,
this route of administration and the serious side-effects (sedation and hypoten-
sion) that can arise limit its clinical relevance.

Although the corticosteroids (10 mg prednisone three times daily) are gen-
erally thought of as a therapeutic option with clearly demonstrated efficacy, it
should be borne in mind that both trials supporting it were non-blinded and
relatively small in size (n¼ 23 and 36, parallel design) (Braus et al., 1994;
Christen et al., 1982).

Trigeminal neuralgia

The only pharmacological treatment for TN that has been found consistent
support for its efficacy is carbamazepine. It reduces high-frequency repetitive
firing by inactivating voltage-gated sodium channels, especially after depolar-
isation. Thus, carbamazepine might target the ectopic discharges in the neu-
roma, as was shown in experimental models (Burchiel, 1988). Carbamazepine
also reduces the release of excitatory neurotransmitters and enhances the
release of serotonin (Beydoun and Backonja, 2003).

Four placebo-controlled studies, involving a total of 150 patients, proved the
efficacy of carbamazepine in the symptomatic treatment of TN (Campbell et al.,
1966; Killian et al., 1968; Nicol et al., 1969; Rockliff and Davis, 1966). Dichot-
omous data for calculation of the NNT could be extracted from two of these
trials (Killian et al., 1968; Nicol et al., 1969), which gave an NNT for carba-
mazepine of 1.8 (95% CI: 1.4–2.7). Though an estimated 70–90% of patients
with newly-diagnosed TN exhibit a good short-term response to carbamaze-
pine, approximately 40% of the patients drop out after 1 year of treatment,
mainly due to side-effects and the development of tolerance (Beydoun, 2002).

Carbamazepine is usually initiated at 200 mg, twice daily. Improvement
starts after only a few days of treatment. However, in consequence of autoin-
duction, the dose has to be titrated up to 1000 mg=day or even higher. The most
frequent side-effects are sedation, blurred vision, diplopia, dizziness, ataxia,
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gait disturbance, nausea and vomiting. Because of the idiosyncratic haemato-
logical and hepatic effects, the routine monitoring of haematological and hepat-
ic profiles must be performed. In addition, drug–drug interactions complicate its
use in a combination therapy.

Oxcarbazepine has a much better side-effect profile than that of carbama-
zepine. Its efficacy for the treatment of TN was demonstrated in several open-
label and four double-blind trials (Beydoun, 2002; Beydoun et al., 2002;
Lindstrom, 1987). A meta-analyis of the data on 48 newly diagnosed TN
patients and 84 patients with refractory TN failed to reveal any difference
between oxcarbazepine and carbamazepine (Beydoun et al., 2002). The median
dose for the new TN patients was 750 mg, and that for the refractory TN
patients was 1200 mg. However, it should be taken into account that these trials
have not been published as full-length, peer-reviewed publications (they are
abstracts of congress-presentations).

Though phenytoin was the first drug to be used for the treatment of TN
(Bergouignan, 1942), to date no randomised-controlled trial on its oral use has
been reported. Intravenous phenytoin has been shown to reduce acute attacks of
neuropathic pain, including TN (McClean, 1999).

One small-size (n¼ 14) trial with a cross-over design demonstrated that
lamotrigine (400 mg=d) was efficient (NNT¼ 2.1) for the treatment of refrac-
tory TN (Zakrzewska et al., 1997). The major disadvantage of using lamotrigine
for TN is that it requires a long titration period (6–8 weeks).

In a small (n¼ 10) cross-over trial, baclofen (60–80 mg=day) was found to be
superior to placebo (NNT¼ 1.4) in the treatment of TN (Fromm et al., 1984).

Central neuropathic pain

Only limited support could be found for the pharmacological treatment of two
CNP conditions: post-stroke pain and spinal cord injury (Table 2).

Amytriptyline (75 mg=day) proved to be superior to placebo in the treat-
ment of central post-stroke pain in a small (n¼ 15) cross-over study (Leijon and
Boivie, 1989). The NNT (for clinical responders, according to a global rating)
was 1.7. Lamotrigine (200 mg=day) effectively relieves central post-stroke
pain, as shown in a cross-over (n¼ 30) study (Vestergaard et al., 2001). The
NNT (for clinical responders) was 2.9.

Gabapentine (titrated over 4 weeks to the maximum tolerated dose) was
demonstrated to be effective in the treatment of pain after spinal cord injury, in
two small cross-over trials involving a total of 27 patients (Levendoglu et al.,
2004; Tai et al., 2002). In a small (n¼ 22) cross-over trial on patients with
spinal cord injury pain, lamotrigine (400 mg=day) was effective only in the
subgroup of patients with incomplete lesions (Finnerup et al., 2002).

In spite of the increasing availability of efficient therapeutic possibilities,
the treatment of neuropathic pain often remains frustrating both for the patient
and for the physician. Active involvement of the patient in the therapeutic
decisions and the setting of realistic goals are extremely important. Although
the existing evidence should guide the therapy, the physician should be flexible
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in the choice of treatment, especially with patients who have already failed to
respond to a number of therapies.
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