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Abstract
Objective: This study systematically reviews current evi-
dence on drug treatments commonly used in postherpet-
ic neuralgia. Methods: Randomized controlled trials
were critically selected using predefined search criteria.
Efficacy was evaluated as percentage of improvement in
pain intensity between baseline and endpoint, tolerabili-
ty by number of study discontinuations because of ad-
verse events and incidence of adverse events. Results:

Currently published trials enrolled different patient pop-
ulations and small patient numbers. The great variability
in doses, titration schemes, designs and washout peri-
ods together with other design flaws made comparison
between different studies scientifically impossible. Con-

clusions: There is a real need for well-performed clinical
trials with standardization in design and reporting. De-
velopment of adequate and validated questionnaires for
evaluation and comparison of efficacy and safety of
treatments is also needed. Based on the evaluation of

individual studies, it is concluded that only gabapentin is
studied in large (over 200 patients), placebo-controlled
studies showing good efficacy and safety.

Copyright © 2004 S. Karger AG, Basel

Introduction and Objectives

While herpes-zoster (shingles)-associated pain tends to
resolve spontaneously with time, some patients suffer
from chronic, debilitating neuropathic pain that persists
long beyond the resolution of visible cutaneous manifesta-
tions. The point at which acute herpes zoster pain be-
comes postherpetic neuralgia (PHN) is not always clear.
PHN has been defined in many ways. Common defini-
tions include [1]:
– pain present after rash healing;
– pain present 30 days after rash appearance;
– pain present at 3–6 months.

Symptoms include aching, burning or itching with
intermittent severe lancinating and paroxysmal pain. Ab-
normalities of sensation such as allodynia (pain from a
nonpainful stimulus) and hyperalgesia (lowering of pain
threshold and an increased response to stimulus that is

http://dx.doi.org/10.1159%2F000077301
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normally painful) [2] may also occur. Up to 15% of
untreated patients, mainly elderly individuals, have persis-
tent pain 1 month after the healing of an acute herpetic
rash. One quarter of these (about 4% of total) still have
pain at 1 year. The risk of PHN increases sharply with age
and can be as high as 50% in patients aged over 60 years
and 75% in those aged over 75 years [3]. The overall inci-
dence of PHN in herpes zoster patients is estimated to be
9–34%. This wide variation is accounted for by the differ-
ences in diagnostic criteria and may also vary considerably
since the introduction of antiviral medications. However,
age has been consistently associated with an increased risk
of developing PHN in patients with herpes zoster. Apart
from increasing age, studies have shown that prodromal
pain, severity of acute-phase pain and psychological fac-
tors are important predictors of ongoing pain [1]. PHN is
often refractory to treatment and can last for many years or
may even persist until death. It has major implications for
quality of life and use of healthcare resources [1].

Currently, the pharmacological treatment of PHN
comprises various alternatives. The tricyclic antidepres-
sants (TCAs) amitriptyline and desipramine are either
used as monotherapy or in combination with other medi-
cations such as opioids. The most commonly invoked
mechanism for amitriptyline’s analgesia is the blockade of
neuronal reuptake of noradrenaline and serotonin, poten-
tiating the inhibition of spinal neurons involved in noci-
ceptive perception [4]. Nortriptyline is a noradrenergic
metabolite of amitriptyline. Desipramine potently blocks
noradrenaline reuptake but not that of serotonin.

It is important to point out that TCAs also block ·-
adrenergic receptors and sodium channels. These effects
might contribute to the effectiveness of TCAs in PHN
because damaged primary afferents generate ectopic im-
pulses that are very susceptible to sodium channel block-
ade and have been shown to develop adrenergic sensitivi-
ty [5].

Lorazepam, a benzodiazepine and Á-aminobutyric
acid (GABA) agonists produced analgesia by inhibitory
action at spinal and brainstem sites in animal studies [6].

Narcotic analgesics such as codeine (in combination
with paracetamol), oxycodone, tilidine and morphine are
relatively often used to treat PHN in clinical practice
although adequate support from long-term placebo-con-
trolled studies is limited. These drugs are also associated
with troublesome adverse events (AEs) such as sedation
and constipation [7]. Furthermore, it has been shown that
morphine reduces the affective but not the sensory di-
mension of the pain sensation in patients with neuro-
pathic pain [8]. This finding may offer a possible explana-

tion for the contradictory literature on the efficacy of
opioids in the treatment of neuropathic pain.

Topical lidocaine, a local anesthetic with targeted pe-
ripheral analgesic properties, is used in cream or patch
application. Its efficacy has been documented merely in
case reports and studies of short duration.

Topical capsaicin is indicated for the temporary relief
of neuralgia following episodes of herpes zoster infections
[9]. Capsaicin releases neuropeptide substance P from the
sensory nerve fibers and leads to substance P depletion
after repeated applications [10]. However, the need for
multiple daily applications and the burning or stinging
sensation at the local sites of application may lead to treat-
ment discontinuation in up to one third of the patients
[11] and may also question the true blindness of the per-
formed double-blind studies.

The many similarities between the pathophysiological
and biochemical mechanisms observed in epilepsy mod-
els and neuropathic pain models suggest that antiepileptic
drugs may be effective. The classical antiepileptics such as
carbamazepine, phenytoin and valproic acid are believed
to be less effective in PHN, and their AEs, particularly in
elderly patients, are unpleasant [1, 5]. For the newer anti-
epileptics such as lamotrigine and topiramate, data on
PHN are lacking; only the clinical experience with gaba-
pentin is well documented. Gabapentin is a structural
analogue of the inhibitory neurotransmitter GABA which
plays a role in nociceptive transmission and modulation
in the brain. Its mechanism of action for providing anal-
gesia has not been completely elucidated. Gabapentin has
been shown to selectively interact with ·2‰-subunits of
voltage-dependent calcium channels and to modulate
high-threshold calcium currents in brain neurons, imply-
ing that neuronal voltage-dependent calcium channels are
a possible target for gabapentin [12, 13].

Materials and Methods

In May 2002, the databases Medline (1966–2002) and Embase
(from May 2000 to May 2002) were searched. Additionally, the
Cochrane Controlled Trials register library 2002 (issue 1) was
searched, and the reference lists in selected articles and reviews were
checked. The search was restricted to fully published randomized
controlled trials (RCTs) in English language and regarding adults
(over 18 years). The key words used were ‘neuropathic pain’, ‘post
(-)herpetic neuralgia’, ‘drug treatment’, ‘anticonvulsants’, ‘antide-
pressant agents tricyclic’, ‘serotonin uptake inhibitors’, ‘lorazepam’,
‘clonazepam’, ‘narcotics’ and ‘opioids’. Other pain disease areas such
as diabetic peripheral neuropathy, cancer pain and case reports were
excluded. Local and injectable applications were considered outside
the scope of the search. This study aimed to review the efficacy and
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safety evidence, retrieved from placebo-controlled and direct com-
parative trials that fulfilled the preset selection criteria. For the fol-
lowing treatments RCTs were found: TCAs (such as amitriptyline,
desipramine and nortriptyline), an antidepressant of the second gen-
eration (maprotiline), a benzodiazepine (lorazepam), a neuroleptic
(fluphenazine) and an antiepileptic drug (gabapentin).

From each study, study characteristics, efficacy outcome measured
as the percent change in pain intensity from baseline to endpoint and
safety parameters such as AEs and discontinuations of treatment due to
AEs were extracted and described. All the data came from the publica-
tions and were independently reviewed by a statistician.

Results

Study Characteristics
Seven placebo-controlled and 4 comparative study

trials were identified. Two studies compared the active
treatment to placebo and also to another active treatment
and therefore were classified in both groups [6, 14].

The number of patients randomized and completing
the study, treatment duration, study design and dosing
scheme are listed in table 1. The crossover trials only con-
tained a limited number of randomized patients ranging
from 24 to 62. In the parallel-design trials, the number of
randomized patients ranged from 49 to 334 with studies
on gabapentin including the highest number of random-
ized patients, namely 229 [7] and 334 [12]. The treatment
duration ranged from 3 weeks to 90 days.

Type of Patients Enrolled
Patients with PHN were enrolled and had daily pain

persisting at least 3 months after a segmental herpes zos-
ter eruption. Exception to this was a study regarding the
preemptive treatment of PHN with amitriptyline [15].
The study comparing nortriptyline with amitriptyline
[16] used the presence of pain of at least moderate severity
during at least half of the day as inclusion criterion. The
studies on gabapentin specified minimal pain intensity at
screening and at randomization. The main exclusion cri-
teria were presence of another type of pain as severe as
PHN and medical contraindications to the studied drugs.

Used Drug Treatments
For gabapentin, the dose used was in accordance with

the prescribing information allowing to achieve the maxi-
mal dose after the titration period. For other products
such as TCAs, doses and titration schemes varied between
different trials.

Studies with gabapentin specified that other treat-
ments such as muscle relaxants, anticonvulsants, topical
analgesics and antiviral agents were discontinued at least

2 weeks prior to screening. Continuation of previously
prescribed TCAs and narcotics was allowed if therapy was
stabilized prior to study entry and remained constant
throughout the study [7, 12].

In one study, benztropine was added to the placebo
group to mimic the dry mouth produced by desipramine
[4].

Trial Design
Most studies had a crossover design; in others [7, 12,

14, 15] a parallel-group design was used. As some cross-
over studies had no [4] or a possibly too short washout
period, only the first treatment period was considered for
analysis to prevent bias in cases where the treatment
effect did not completely return to baseline at the start of
the second period.

Efficacy
The selected publications applied a variety of primary

efficacy parameters to assess the treatment effect (ta-
ble 2):
– Patient diaries: reporting of daily pain [4, 6] in a diary
by choosing a word from each of two 13-word lists with
verbal descriptors of pain intensity and unpleasantness as
described by Gracely et al. [17].
– Visual analogue scale: pain was assessed on a visual
analogue scale of 10 cm with descriptors of ‘no pain’ to
‘most intense pain imaginable’ [14, 16, 18, 19]. As the
effects of the drugs were in some cases only presented in
categories of pain severity from no change to no pain or
detailed results on the visual analogue scale were not pro-
vided, these efficacy results are not presented in table 2
[16, 18, 19].
– In the trial with preemptive treatment of PHN with
amitriptyline [15] it was noted how long pain lasted since
the onset of herpes zoster (start of the trial). In studies
with gabapentin, daily pain severity was measured on an
11-point Likert scale (0 = no pain, 10 = worst possible
pain) [7, 12]. Several studies did not provide enough
details to calculate the percentage change between base-
line and endpoint. All relevant remarks regarding statis-
tics have been added as footnotes to table 2.

For desipramine [4] and gabapentin at several dosages
[7, 12], a statistically significant difference compared to
placebo was seen.

Safety
The incidence and type of patient-reported AEs such as

dry mouth, dizziness, central-nervous-system (CNS)-re-
lated AEs and other relevant treatment-related AEs are
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Table 1. Characteristics of placebo-controlled and comparative RCTs

Total patients Treatment duration/
study design

Dosing scheme
(daily dose)

a Placebo-controlled trials

Versus amitriptyline
Watson et al. [18] 24 randomized 3 weeks ! 2

Crossover
1- to 2-week washout 

12.5–137.5 mg
Median dose: 75 mg

Bowsher [15] 80 randomized
72 completers

90 days
Parallel groups

25 mg

Versus amitriptyline versus lorazepam
Max et al. [6] 62 randomized

41 completers
6 weeks ! 2
Crossover
1-week washout
4 groups: part 1 = Pl/A; Pl/L

A: 12.5–150 mg or MTD;
mean dose: 65 mg
L: 0.5–6 mg or MTD

Versus amitriptyline versus fluphenazine versus combination
Graff-Radford et al. [14] 49 randomized

49 completers 
8 weeks
Parallel groups
4 groups: A; A + F; F; Pl

A: dose titration 12.5–200 mg
weekly increase with 25 mg
F: 1–3 mg in weekly titration

Versus desipramine
Kishore-Kumar et al. [4] 26 randomized

19 completers
6 weeks ! 2
Crossover
No washout period

Dose titration: D: 12.5–250 mg;
mean dose: 167 mg
Active placebo: +0.5–1 mg benztropine

Versus gabapentin
Rowbotham et al. [7] 229 randomized

184 completers
8 weeks
Parallel groups

Dose titration: 300–3,600 mg
4 weeks titration to MTD,
4 weeks stable dose 83% on 2,400 mg/day;
65% on 3,600 mg/day

Rice and Maton [12] 334 randomized
272 completers

7 weeks
Parallel groups

Dose titration to 1,800 or 2,400 mg:
D1–4, from 300 to 1,200 mg; D 5–7, stable dose;
D8, 1,500 mg; D 9–14, 1,800 mg or
D 15, 2,100 mg; 1D 16, 2,400 mg

b Comparative trials

Amitriptyline versus lorazepam
Max et al. [6] 62 randomized

41 completers
6 weeks ! 2
Crossover
1-week washout
Part 2: A/L; L/A

A: 12.5–150 mg or MTD,
mean dose: 65 mg
L: 0.5–6 mg or MTD

Amitriptyline versus nortriptyline
Watson et al. [16] 33 randomized

31 completers
5 weeks ! 2
Crossover
2-week washout

Dose titration: if = 65 years, start at 10 mg;
if !65 years, start at 20 mg;
increase every 3–5 days with 10 mg in first
3 weeks until pain relief/no distressing AEs

Amitriptyline versus maprotiline
Watson et al. [19] 35 randomized

32 completers
5 weeks ! 2
Crossover
2-week washout

Dose titration: if = 65 years, start at 12.5 mg;
if !65 years, start at 25 mg;
increase every 3–5 days with 12.5 mg in first
3 weeks until pain relief/no distressing AEs
or 150 mg; A/M: median dose 100 mg

Amitriptyline versus fluphenazine versus combination
Graff-Radford et al. [14] 49 randomized

49 completers
8 weeks
Parallel groups
4 groups: A; A + F; F; Pl

A: dose titration 12.5–200 mg
weekly increase with 25 mg
F: 1–3 mg in weekly titration

D = Day; MTD = maximum tolerated dose; A = amitriptyline; F = fluphenazine; L = lorazepam; M = maprotiline; Pl = placebo.
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Table 2. Percentage change in pain
intensity from baseline to endpoint

a Placebo-controlled trials

Placebo Active 1 Active 2 Active 3

Versus amitriptyline (active 1) versus lorazepam (active 2)
Max et al. [6] (part 1) a, d, e

Number of completers
Percent change

21
6

10
18*

10
1

Versus amitriptyline (1) versus fluphenazine (2) versus combination (3)
Graff-Radford et al. [14] b, f

Number of completers
Percent change

13
10

11
52

13
18

12
26

Versus desipramine
Kishore-Kumar et al. [4] a, g

Number of completers
Percent change

10
6

9
40**

Versus gabapentin
Rowbotham et al. [7] c, h

Number of patients who provided
11 follow-up efficacy assessment
Percent change

116
8

109
33**

Rice and Maton [12] c, i

Number of completers
Percent change

94
16

1,800 mg
93
35*

2,400 mg
85
34*

b Comparative trials

Active 1 Active 2 Active 3

Amitriptyline (1) versus lorazepam (2)
Max et al. [6] (part 2) a, d, e

Number of completers
Percent change

10
18

10
1 (n.s.)

Amitriptyline (1) versus fluphenazine (2) versus combination (3)
Graff-Radford et al. [14] b, f

Number of completers
Percent change

11
52

13
18

12
26

* p ! 0.01, ** p ! 0.001: difference compared to placebo; n.s. = nonsignificant difference
compared to comparator.
a Gracely pain intensity graph [17].
b 10-cm visual analogue scale.
c 11-point Likert scale.
d The p value of week 6 is the p value associated with the raw data of week 6, not with
change from baseline and certainly not with the numbers provided in the table in the article.
e Standard error is not taken into account when calculating and presenting these numbers.
f No tests between placebo and each of the active products are described in the text.
g The p value of week 6 is the p value associated with the difference with the placebo score
(from crossover) of week 6, not with change from baseline and certainly not with the numbers
given in the table in the article.
h Value of week 8: p value is the p value associated with the mean difference with baseline
between the 2 treatment groups and not with the differences in means as reported in the table
in the article.
i It is not clear from the text how the p values reported are calculated.
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Table 3. Number and percentage of patients reporting dry mouth

a Placebo-controlled trials

Placebo Active 1 Active 2

Versus amitriptyline
Watson et al. [18] 5 (21%) 16 (67%)

Versus amitriptyline (1) versus lorazepam (2)
Max et al. [6] a 10 (40%) 21 (62%) 12 (30%)

Versus amitriptyline (1) versus fluphenazine (2) versus combination 
Graff-Radford et al. [14] b

Versus desipramine
Kishore-Kumar et al. [4] c 9 (47%)

Benztropine!
14 (74%)

Versus gabapentin
Rowbotham et al. [7] d 0 (0%) 0 (0%)
Rice and Maton [12] 1,800 mg 2,400 mg

1 (1%) 7 (6%) 5 (5%)

b Comparative trials

Active 1 Active 2 Active 3

Amitriptyline (1) versus lorazepam (2)
Max et al. [6] a 21 (62%) 12 (30%)

Amitriptyline (1) versus nortriptyline (2)
Watson et al. [16] f 28 (85%) 26 (79%)

Amitriptyline (1) versus maprotiline (2)
Watson et al. [19] e 16 (50%) 20 (63%)

Amitriptyline (1) versus fluphenazine (2) versus combination (3)
Graff-Radford et al. [14] b

a The denominator used for calculating these percentages is not
clear from the text.
b No numbers are available. AEs were recorded on a checklist with
the use of a 4-point scale for dry mouth, sleepiness, constipation and
dizziness. The text reports a significant difference in dry mouth, with
the amitriptyline group showing the greatest number of AEs.
c Elicited by weekly review of common side effects. It was reported
on completers only (19 patients). None of the 7 patients who stopped
treatment prematurely stopped because of dry mouth.
d Only the most frequently reported AEs among the gabapentin
group which occurred at higher incidences than those in the placebo
group were given in the text. ‘Dry mouth’ was not included in this
list.
e Reported on completers only (32 patients). No information avail-
able for the 3 patients who dropped out before completing the trial,
except for 1 patient who stopped because of mouth ulcers.
f Reported on 33 patients who completed at least 2 weeks of both
treatments.

presented in tables 3–6. The footnotes provide relevant
details.

Discontinuations due to AEs
In the placebo-controlled studies versus amitriptyline

or versus desipramine, the percentage of discontinuations
due to AEs was almost comparable to that of placebo.
However, the studies contained low numbers of patients.
In the comparative trials, similar rates of discontinuations
between the active treatments were seen. Of the 6 patients
who withdrew during lorazepam treatment [6], 4 devel-
oped acute depression. Three of them were assessed as not
depressed at baseline, 1 had a history of endogenous
depression. Somnolence and dizziness accounted for most
of the AE-related discontinuations on gabapentin [7], but
there is a clear dose relationship as more discontinuations
were seen when gabapentin was titrated up to 3,600 mg
(19% compared to 12% on placebo) [7] or to 1,800 or
2,400 mg [12] (respectively 13 and 18% compared to 6%
on placebo).

Description of the Most Common Adverse Reactions
Dry Mouth (table 3). Higher rates of dry mouth are

seen with amitriptyline [6, 18] and desipramine [4]. A low
incidence of dry mouth was reported on gabapentin com-
pared to placebo [12], but no dry mouth was noted in the
study performed by Rowbotham et al. [7] with high daily
doses up to 3,600 mg. In the comparative trials, amitripty-
line [6], nortriptyline [16] and maprotiline produced a
higher rate of dry mouth [19].

Dizziness (table 4). Dizziness was more frequent with
lorazepam when compared to amitriptyline and placebo
[6], with desipramine [4] and with gabapentin [7, 12],
each in comparison to placebo.

CNS-Related AEs Occurring in at Least 5% of Patients
in One of the Treatment Groups (table 5). Sedation was
more frequently noted with amitriptyline and lorazepam
[6] or desipramine [4]. A higher incidence of somnolence
[7, 12] and to a lesser extent asthenia [12] was seen on
gabapentin when compared to placebo.

Other Relevant AEs Occurring in at Least 10% of Pa-
tients in One of the Treatment Groups (table 6). Typical
anticholinergic AEs are frequently seen with TCAs. Ami-
triptyline, when compared to placebo, showed more diffi-
culties in urination [6]; desipramine showed more consti-
pation, difficulties in urination, palpitations and shaki-
ness than placebo [4]. Lorazepam gave rise to more mood
changes compared to placebo and to amitriptyline [6]. For
peripheral edema on gabapentin as compared to placebo,
the incidence seemed to be dose related [7, 12].
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Discussion and Conclusions

It is well known that in daily clinical practice, a wide
range of therapies have been tested and used. The current
systematic literature review is restricted to agents with
evidence from RCTs that fulfil preset selection criteria.
Therefore, some commonly used treatments were not
included in the analysis as their use at the time of this
search was merely based on case reports, uncontrolled
studies and short-term observations. More RCTs are war-
ranted to clearly establish the efficacy and safety of these
drugs.

From the analysis of the described studies it appears
that comparing the results of the different studies is meth-
odologically impossible due to too many differences in in-
and exclusion criteria. In the allowance of concomitant
medication which could affect PHN (e.g. antivirals used
for herpes zoster proved to reduce the duration of PHN in
TCA-treated patients [20]). The daily doses and dose
titration schemes (sometimes not completely adequate)
resulted in variable efficacy and reporting of AEs. Also the
way of collecting data on the patient-reported AEs was
different. Furthermore, the crucial interval between
herpes zoster and PHN was not taken into account,
although it has been proven [21] that, for TCA treatment
of PHN, the time interval between herpes zoster onset
and the treatment initiation is a major factor determining
the outcome. Most trials had a crossover design but with
different durations for each single treatment period. The
washout periods varied between 0 and 2 weeks, being
sometimes inadequate as symptoms did not return to
baseline levels.

Several recent review articles [22–24] have pooled the
results of different studies and evaluated the ‘number
needed to treat’ (NNT) and/or ‘number needed to harm’
(NNH). Both measure the impact of a treatment by stat-
ing how many patients are needed to be treated with the
treatment in question in order to obtain a positive out-
come (e.g. cure of the disease; NNT) or in order to prevent
an event (e.g. AE; NNH). The NNT method has several
major limitations that may cause biases [11]. The major
weakness of this method is that it is very dependent upon
the baseline risk of the patients included in the trials and
on the duration of follow-up. However, when looking at
the individual placebo arms of the selected studies, a great
deal of variation is seen. This may well consist of a varia-
tion in the type of included patients in the trials and in the
cointerventions that were used in these particular meta-
analyses. Equal length of follow-up across the trials was
assumed although the analyzed trials had different dura-

Table 4. Number and percentage of patients reporting dizziness

a Placebo-controlled trials

Placebo Active 1 Active 2

Versus amitriptyline
Watson et al. [18] 2 (8%) 0 (0%)

Versus amitriptyline (1) versus lorazepam (2)
Max et al. [6] a 6 (24%) 6 (18%) 13 (33%)

Versus desipramine
Kishore-Kumar et al. [4] b 5 (26%) 7 (37%)

Versus gabapentin
Rowbotham et al. [7] 6 (5%) 27 (24%)
Rice and Maton [12] 1,800 mg 2,400 mg

11 (10%) 36 (31%) 36 (33%)

b Comparative trials

Active 1 Active 2

Amitriptyline (1) versus lorazepam (2)
Max et al. [6] a 6 (18%) 13 (33%)

Amitriptyline (1) versus nortriptyline (2)
Watson et al. [16] 3 (9%) 1 (3%)

Amitriptyline (1) versus maprotiline (2)
Watson et al. [19] c 6 (19%) 3 (9%)

a The denominator used for calculating these percentages is not
clear from the text. The 2 patients who discontinued due to dizziness
(1 on amitriptyline and 1 on placebo) might or might not have been
included.
b Elicited by weekly review of common AEs. Reported on complet-
ers only (19 patients); none of the 7 patients who stopped treatment
prematurely stopped because of dizziness. ‘Benign positional ver-
tigo’, ‘acute vertigo’ and ‘feeling of unsteadiness’ were reported as
reasons for stopping the treatment.
c Reported on completers only (32 patients). no information avail-
able for 3 patients who dropped out before completing the trial,
except for 1 who stopped because of mouth ulcers.

tions of follow-up; pooled absolute differences were calcu-
lated by using participants rather than person-years as
denominators. This may have led to false estimates of
absolute risk differences. Due to variation in patient popu-
lations and differences in treatment durations between and
within the selected trials, it was impossible to calculate the
NNT for the studies in this review. Therefore, this review
article focuses on the efficacy and safety evidence ex-
tracted from the individual RCTs and avoids bias intro-
duced by using summary statistics such as NNT or NNH.
Few controlled studies assessed the effect in PHN.
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Table 5. Number and percentage of
patients reporting CNS-related AEs

a Placebo-controlled trials

Placebo Active 1 Active 2

Versus amitriptyline
Watson et al. [18] Drowsiness

Insomnia 5 (21%)
4 (17%)

Versus amitriptyline versus lorazepam
Max et al. [6]a Sedation 10 (40%) 21 (62%) 26 (65%)

Versus amitriptyline (1) versus fluphenazine (2) versus combination
Graff-Radford et al. [14]b Sleepiness

Versus desipramine
Kishore-Kumar et al. [4]c Sedation

Insomnia
0 (0%)
0 (0%)

6 (32%)
4 (21%)

Versus gabapentin
Rowbotham et al. [7]d Somnolence 6 (5%) 31 (27%)
Rice and Maton [12]

Somnolence
Asthenia

7 (6%)
4 (4%)

1,800 mg
20 (17%)
7 (6%)

2,400 mg
22 (20%)
6 (6%)

b Comparative trials

Active 1 Active 2 Active 3

Amitriptyline versus lorazepam
Max et al. [6]a Sedation 21 (62%) 26 (65%)

Amitriptyline versus nortriptyline
Watson et al. [16] Drowsiness 4 (12%) 6 (18%)

Amitriptyline versus maprotiline
Watson et al. [19]e Sedation

Insomnia
Lethargy

4 (13%)
0 (0%)
3 (9%)

5 (16%)
2 (6%)
4 (13%)

Versus amitriptyline (1) versus fluphenazine (2) versus combination (3)
Graff-Radford et al. [14]b Sleepiness 

a The denominator used for calculating these percentages is not clear from the text. One
patient discontinuing on amitriptyline because of sedation might or might not have been
included.
b No numbers are available. The side effects were recorded on a checklist with the use of a
4-point scale for dry mouth, sleepiness, constipation and dizziness. The text reports a signifi-
cant difference in sleepiness, with the combination of amitriptyline and fluphenazine show-
ing the greatest number of side effects.
c Elicited by weekly review of common side effects. It was reported on completers only (19
patients).
d Only the most frequently reported adverse effects among the gabapentin group which
occurred at higher incidences than those in the placebo group were given in the text.
e Reported on completers only (32 patients). No information available for the 3 patients
who dropped out before completing the trial, except for 1 patient who stopped because of
mouth ulcers.
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Table 6. Number and percentage of
patients reporting other relevant AEs
occurring in at least 10% of patients in
one of the treatment groups

a Placebo-controlled trials

Placebo Active 1 Active 2

Versus amitriptyline
Watson et al. [18] Constipation

Increased pain
Depression

4 (17%)
6 (25%)
4 (17%)

2 (8%)
0 (0%)
0 (0%)

Versus amitriptyline (1) versus lorazepam (2)
Max et al. [6] Mood change

Difficult urination
0 (0%)
0 (0%)

2 (6%)
4 (12%)

7 (18%)
0 (0%)

Versus desipramine
Kishore-Kumar et al. [4]a Constipation

Urinary difficulty
Palpitations
Bad taste
Shakiness

3 (16%)
1 (5%)
0 (0%)
2 (11%)
1 (5%)

14 (74%)
5 (26%)
2 (11%)
2 (11%)
2 (11%)

Versus gabapentin
Rowbotham et al. [7]b Peripheral edema

Pain
4 (3%)

12 (10%)
11 (10%)
5 (4%)

Rice and Maton [12]
Peripheral edema
Diarrhea

0 (0%)
1 (1%)

1,800 mg
6 (5%)
7 (6%)

2,400 mg
12 (11%)
5 (5%)

b Comparative trials

Active 1 Active 2

Amitriptyline (1) versus lorazepam (2)
Max et al. [6] Mood change

Difficult urination
2 (6%)
4 (12%)

7 (18%)
0 (0%)

Amitriptyline (1) versus nortriptyline (2)
Watson et al. [16] Constipation 10 (30%) 14 (42%)

Amitriptyline (1) versus maprotiline (2)
Watson et al. [19]c Constipation

Weight gain
8 (25%)
3 (9%)

8 (25%)
4 (13%)

a Elicited by weekly review of common side effects. It was reported on completers only (19
patients). One additional patient on desipramine stopped treatment prematurely because of
‘palpitations’.
b Only the most frequently reported adverse effects among the gabapentin group which
occurred at higher incidences than those in the placebo group were provided in the article.

Antidepressive Agents
In a placebo-controlled study [18] amitriptyline

achieved good results in 16 of 24 (67%) patients. The lack
of significant side effects here can probably be attributed
to the use of a low initial dose with gradual small incre-
ments. However, amitripyline, like all TCAs, has limita-
tions in the long-term use because of its well-known side
effects and contraindications [25]. A trial [15] studying
the effects of preemptive treatment of PHN with amitrip-

tyline suggested that low-dose amitriptyline (25 mg) could
reduce the prevalence of PHN at 6 months after acute shin-
gles by more than one half (15.8 vs. 35.5% still in pain).
Further studies are needed to confirm this finding, evaluate
other doses, clarify benefits and risks associated with alter-
native drugs and determine the optimal length of therapy.

In a trial comparing amitriptyline with lorazepam and
placebo [6] it was shown that amitriptyline but not loraze-
pam was effective in PHN. Important AEs were sedation
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and worsening of mood. Severe depression in 4 patients
appeared to have been triggered by lorazepam.

A placebo-controlled study [14] comparing amitripty-
line and fluphenazine (at a low dose to avoid the dose-
related risk of tardive dyskinesia) and the combination of
both did not support the notion that fluphenazine en-
hances the amitriptyline effect.

In this study there seems to be an amitriptyline ceiling
effect, with little improved benefit beyond 100 mg/day,
suggesting that doses of more than 100 mg are of little
value.

The effects of desipramine were compared to placebo,
and it was found to be effective after 3 weeks [4]. Desipra-
mine was superior to placebo (p ! 0.001) and tended to
reduce both steady and brief components of spontaneous
pain and lessened pain evoked by light touch (mechanical
allodynia) [4]. The high frequency of reported AEs may be
explained by the use of a checklist of common symptoms
and the relatively high desipramine doses [4]. However,
the author concluded that desipramine should be used
with caution and that less toxic treatment should be con-
sidered in elderly patients before TCAs are prescribed.
Syncope and heart block, the 2 most dangerous potential
complications of desipramine each caused 1 patient to
withdraw from the study.

A study comparing amitriptyline with nortriptyline
confirmed previous data that nortriptyline is better toler-
ated [16]. For most outcome measures there was no differ-
ence between amitriptyline and nortriptyline, but they are
both significantly limited by intolerance.

A comparative study between amitriptyline and ma-
protiline showed that maprotiline was not as effective as
amitriptyline and surprisingly caused more troublesome
AEs [19]. The results however provided evidence that in
some of the patients, amitriptyline may act via a selective
noradrenergic mechanism in relieving PHN and that
patients may differ in their pain-inhibiting systems with
regard to noradrenaline and serotonin.

Clinical data indicate that TCAs are effective analge-
sics in approximately 50% of patients [5] but in the elder-
ly population (60 years and older) where PHN is most
prevalent, therapy with TCAs is frequently either con-
traindicated (in patients with cardiovascular diseases) or
poorly tolerated because of excessive sedation, cognitive
impairment, dry mouth, constipation, sexual dysfunction
and orthostatic light-headedness [7]. All this seriously
limits the long-term use of TCAs in a broad patient popu-
lation. Some positive results in studies with TCAs are also
influenced by the limited patient numbers as compared to
gabapentin studies.

Anticonvulsants
For the classical anticonvulsants such as carbamazepine

or phenytoin, no RCTs were found in the indication of
PHN. Of the placebo-controlled studies with gabapen-
tin, the study of Rowbotham et al. [7] used a slow titra-
tion schedule for gabapentin with a high maximum dose
(3,600 mg). Gabapentin compared to placebo was effective
in the treatment of pain and sleep interference associated
with PHN. Somnolence and dizziness accounted for most
of the AE-related discontinuations. The study performed
by Rice and Maton [12] involved 334 patients, the largest
reported in PHN to date. The study population reflects the
age distribution in PHN with a mean age of 73 years. It was
shown that gabapentin at daily doses of 1,800 and 2,400 mg
was significantly more efficacious than placebo in reducing
the pain of PHN. These benefits already appeared 1 week
after the start of the treatment and were maintained
throughout the study. The primary efficacy measure, a
change in mean daily pain score, showed no difference
between the 1,800- and 2,400-mg group. Most CNS-related
AEs were transient and mild to moderate in intensity. Fur-
thermore, despite the number of reports on somnolence,
the quality of life measured by the SF-36 vitality scale
showed a significant benefit of gabapentin, suggesting that
the positive benefit of pain reduction and reduction in
sleep interference outweigh the transitory CNS side effects.
Dizziness and somnolence were most common during the
titration period that is relatively short. Peripheral edema
was also observed but was not seen in studies with gabapen-
tin in other diseases such as diabetic neuropathy. The AEs
with gabapentin are fewer compared to those of TCAs.

Apart from being efficacious and safe, gabapentin
exhibits a number of features which make its usage in real
life practice very appealing: gabapentin is not metabo-
lized and does not affect hepatic enzymes, there are no
drug interactions because gabapentin is not bound to plas-
ma proteins that may compete for protein-binding sites. It
has a low risk of troublesome pharmacokinetic interac-
tions due to nearly linear pharmacokinetics. Therefore
gabapentin is very attractive as a first-choice treatment of
PHN in real life practice and a suitable candidate for
inclusion in multidrug regimens to control chronic neuro-
pathic pain, especially for elderly patients who are sensi-
tive to medications and frequently take many other medi-
cations. Gabapentin may also allow the reduction or ter-
mination of other analgesic medications.

The improvement in quality of life, the provision of
adequate pain relief and potential return to a more active
lifestyle with less disability are extremely important in
this population [26].
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Although controlled trials are of major importance for
evaluating the efficacy of treatments, they generally pro-
vide little detailed information at the individual patient
level. Pain evaluation, for instance, is mostly based on
simple and global measurements of pain intensity without
differentiating the various types of neuropathic pain
symptoms. It has, however, been suggested that different
peripheral and central pathophysiological mechanisms
underlying PHN pain may lead to differences in patient
response to certain treatments [27, 28]. Some patients
present with prominent brush-induced allodynia and lit-
tle or no heat deficit. Due to partial injury of peripheral
nerves, they have abnormal sensitization of unmyelinated
cutaneous nociceptors and spontaneous activity in prima-
ry afferents, resulting in a minimal sensory loss. Other
patients have pain associated with small fiber deafferenta-
tion, leading to a profound impairment of pain and tem-
perature sensation (suggesting a massive loss of nocicep-
tors), but light moving mechanical stimuli will often pro-

duce severe pain (allodynia). A third group consists of
patients who have probably lost both large and small
diameter fibers causing severe spontaneous pain without
hyperalgesia or allodynia. Patients often have a combina-
tion of several mechanisms and the origin of the pain may
therefore also influence the analgesic response to the
drug.

Further standardization in study design and reporting
of data is needed in order to make valuable comparisons
between treatments in the future. Validated question-
naires comparing the benefits and harms of the treat-
ments should be further developed.
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