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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Enriched enrolment (the exclusion of

non-responders or specific inclusion of
responders) is believed to add both to trial
sensitivity and to the measured effect of an
intervention.

• Enriched enrolment lacks specific definition,
and the extent of any differences between
results with non-enriched recruitment and
enriched enrolment is not known.

• Enriched enrolment is thought to have
influenced neuropathic pain trials.

WHAT THIS STUDY ADDS
• The paper suggests definitions for complete

and partial enriched enrolment, and applies
those definitions to trials of pregabalin and
gabapentin in neuropathic pain.

• The effect of enrichment was small, and
especially in pregabalin trials with the best
data, no difference was found between
partial enrichment and no enrichment.

• The effects of complete enrichment are
unknown.

AIMS
Enriched enrolment study designs have been suggested to be useful
for proof of concept when only a proportion of the diseased
population responds to a treatment intervention. We aim to investigate
whether this really is the case in trials of pregabalin and gabapentin in
neuropathic pain.

METHODS
We defined ‘complete’, ‘partial’ and ‘non-enriched’ enrolment, and
examined pregabalin and gabapentin trials for the extent of
enrichment and for effects of enrichment on efficacy and adverse
event outcomes.

RESULTS
There were no studies using complete enriched enrolment; seven trials
used partial enriched enrolment and 14 non-enriched enrolment. In
pregabalin trials the maximum extent of enrichment was estimated at
about 12%. Partial enriched enrolment did not change estimates of
efficacy or harm. Over 150–600 mg maximum daily dose there was
strong dose dependence for pregabalin.

CONCLUSIONS
A benefit of partial over non-enriched enrolment could not be
demonstrated because the degree of enrichment was rather small,
and possibly because enrichment produced little enhancement of
treatment effect. Whether a greater degree of enrichment would result
in important differences is unknown. Researchers reporting clinical
trials with any enrichment must describe both process and extent of
enrichment. As things stand, the effects of enriched enrolment remain
unknown for neuropathic pain trials.
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Introduction

Enriched enrolment studies aim to increase the propor-
tion of responders in a clinical trial population and to
decrease the number of patients withdrawing because of
intolerable or unmanageable adverse events. This should
enhance the average benefit of study drug over placebo
where only a subset of the diseased population responds
to the intervention [1]. Enriched enrolment strategies were
described as early as 1975 [2], and several have been used
in chronic pain trials [3]. Flexible titration of dose to effect
in individual patients can also minimise initial adverse
event experiences compared with forced titration or fixed-
dose schedules.

One approach is to give all enrolled subjects the study
drug openly, and identify those who respond; responders
are then randomized to either study drug or placebo in a
double-blind fashion [4]. Another enrichment strategy is to
identify drug responders with a randomized controlled
trial (RCT) and then enrol those responders in another RCT
of study drug vs. placebo [5]. Responders can also be iden-
tified before enrolment as those who take the drug and
report benefit [6].Yet another possible approach (the ‘flare
design’) is to take patients already on analgesic and then
stop their analgesic. Only those whose pain worsens
(‘flares’) are then entered into a RCT of study drug vs.
placebo [7], increasing the sensitivity for any subsequent
intervention. Exclusion of non-responders is another way
of achieving enrichment.

Neuropathic pain is the consequence of lesions in the
central nervous system (e.g. cerebrovascular accident, mul-
tiple sclerosis or spinal cord injury) or peripheral nervous
system (e.g. painful diabetic neuropathy, postherpetic neu-
ralgia). It has a significant negative impact on quality of life
[8]. Some patients with neuropathic pain respond well to
treatment and others show no obvious response [9–11].
No pharmacological intervention produces meaningful
relief for more than half the patients with neuropathic pain
[12].

Antiepileptic drugs have been successfully used in pain
management for four decades [10]. Their effectiveness in
neuropathic pain syndromes is not surprising as both epi-
lepsy and neuropathic pain can arise because of abnormal
neuronal activation following an insult to nerve cells. Pre-
gabalin and gabapentin have been shown to be effective
in neuropathic pain [13, 14], and are thought to bind to
the alpha-2-delta subunit of presynaptic voltage-gated
calcium channels and modulate channel activity [15].

Some recent trials of pregabalin and gabapentin in
neuropathic pain have used enriched enrolment designs.
In this systematic review we aim to analyze the impact of
enriched enrolment strategies on efficacy and adverse
event outcomes in trials of pregabalin and gabapentin in
neuropathic pain.

Methods

Searching
Full publications of trials of pregabalin and gabapentin in
neuropathic pain conditions were identified by a MEDLINE
(PubMed) search. The date of last search was 26th July
2007. Our search terms were ‘pregabalin’ and ‘gabapentin’
with the ‘limits’ in PubMed set to include randomized con-
trolled trials only. Reference lists of identified papers and
review articles were examined for possible additional
references. We also searched through a file of papers
collected for a Cochrane review of gabapentin [14] and
contacted Pfizer Ltd for relevant publications.

Study selection
We identified reports of randomized, double blind,
placebo-controlled trials published in any language in
which pregabalin and gabapentin were given to patients
with neuropathic pain.We excluded trials on postoperative
pain. For the assessment of withdrawal and adverse event
outcomes we also excluded trials using ‘active placebo’
(i.e. an active medication intended to cause adverse effects
but no analgesia).

Quality assessment
Trial quality was assessed using a validated three-item
scale with a maximum quality score of five [16]. Included
studies had to score at least two points, one for random-
ization and one for blinding. Quality assessments were
made independently by at least two reviewers and verified
by one other reviewer. Disputes were settled by discussion
between all reviewers.

Definitions of enriched enrolment strategies
We used the following definitions to categorize trials,
based on the degree of enrichment that various strategies
might be expected to attain.These definitions assume that
clinically effective doses are used.

• Complete enriched enrolment (CEE) would occur in two
circumstances. One would be the inclusion criterion of all
participants responding to the test drug or a closely
related drug with similar mechanism of action, within a
clinical trial or with a satisfactory response in clinical prac-
tice. Another would be the exclusion criterion of non-
response to the test drug or a closely related drug, and
when all participants had been exposed to the drug.

• Partial enriched enrolment (PEE) was defined as the exclu-
sion from the study of any previous non-responders to
the study drug or a similar drug, but where not all partici-
pants were known to have been exposed. This measure
leads to an unknown degree of enrichment of responders
to the study drug.

• We defined all other forms of enrolment as non-enriched
enrolment (NEE) when no statement of inclusion or exclu-
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sion of patients could be interpreted as enriching the
population to drug responders.

Outcomes
We extracted the following outcomes wherever they were
reported in terms of a proportion or percentage of trial
participants:

1 At least 50% pain relief
2 Patient global impression of change (PGIC):‘much or very

much improvement’
3 Withdrawals due to lack of efficacy
4 Withdrawals due to adverse events
5 Somnolence
6 Dizziness

PGIC was extracted only where the proportion/
percentage of subjects considering their pain ‘much or
very much improved’ on the seven-point PGIC scale was
available. We did not use data for all improved (including
‘minimally improved’) or other scales of impression of
change. Somnolence and dizziness are common adverse
events reported with pregabalin and gabapentin.

Quantitative data synthesis
We compared efficacy and adverse event outcomes with
CEE, PEE and NEE, at all doses combined, and at different
drug doses. To produce an intention to treat analysis the
number of patients randomized was taken as the basis for
calculations. We calculated the number needed to treat or
harm (NNT or NNH) with a 95% confidence interval (CI)
from the sum of all events and patients for treatment and
placebo [17]. Relative benefit and risk estimates with 95%
CIs were calculated using the fixed effects model [18], and
were considered to be statistically significant when the
95% CI did not include 1.

Heterogeneity tests were not used as they have previ-
ously been shown to be unhelpful, though homogeneity
was examined visually [19–21]. Publication bias was not
assessed using funnel plots as these tests have been
shown to be unhelpful [22, 23]. Statistically significant dif-
ferences between NNTs were established using the z test
[24]. QUOROM guidelines were followed [25].

Results

Included and excluded trials
We identified 29 randomized placebo-controlled trials
investigating the effect of pregabalin and gabapentin in
neuropathic pain syndromes; 21 trials were included in this
systematic review, nine using pregabalin [13, 26–33] and
12 using gabapentin [34–45]. Eight trials were excluded.
Five trials had no useful data [46–50], one used an active
placebo [51], one [52] reported on the same trial as a pre-

vious report [30], and one report in Turkish was found on
translation to have no placebo group [53].

No trial used CEE. Seven trials used PEE and the remain-
ing 14 used NEE. The characteristics of these studies are
summarized in Table 1.

The nine pregabalin trials included a total of 2512
patients (45% male and 55% female) and were between 5
and 13 weeks in duration; mean age in these trials varied
from 49 to 72 years. Trials investigated postherpetic neu-
ralgia (four trials), painful diabetic neuropathy (four trials),
fibromyalgia and neuropathic pain after spinal cord injury
(one trial each). Quality scores were 5 in five trials, 4 in two
trials, and 3 in two trials. Outcomes reported included the
proportion of patients with at least 50% pain relief, patient
and clinician global impression of change, pain scores,
measures of sleep interference, profile of mood states,
adverse events and withdrawals from the trials. The six
outcome measures were well reported in the pregabalin
trials so that a comparison could be made with regard to all
of them.

The 12 gabapentin trials included a total of 1537
patients (43% male and 57% female) and were between 10
days and 18 weeks in duration; mean age in these trials
varied from 34 to 75 years. Trials investigated various neu-
ropathic pain syndromes (painful diabetic neuropathy
(two trials), postherpetic neuralgia (two trials), post-
amputation phantom limb pain, multiple neuropathic
pain syndromes, neuropathic cancer pain, painful HIV-
associated sensory neuropathies, neuropathic pain in
paraplegic patients, complex regional pain syndrome type
I, fibromyalgia and chronic masticatory myalgia). Quality
scores were 5 in eight trials, 4 in three trials, and 3 in one
trial. Outcomes reported included the proportion of
patients with at least 50% pain relief, patient and clinician
global impression of change, visual analogue and verbal
rating pain scores,measures of sleep interference,profile of
mood states, adverse events and withdrawals from the
trials. Only a few gabapentin trials reported data for effi-
cacy, though most reported withdrawal and adverse event
outcomes.

Reasons for exclusions after screening were not usually
given in detail, and no paper reported the number of
exclusions because patients had not responded previously
to pregabalin, gabapentin, or a similar drug. For the pre-
gabalin trials we assessed the possible extent of enrich-
ment by examining the percentage of patients excluded
after screening. For four trials with NEE, the average rate of
exclusion was 27% (range 15% to 38%); for five trials with
PEE, the average rate of exclusion was 35% (range 22% to
42%). The average maximum degree of enrichment would
therefore be 8% of screened patients, and about 12% of
patients randomized.

Pregabalin
At least 50% pain relief The effect of pregabalin was dose-
dependent with higher daily doses of pregabalin resulting
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in greater pain relief. This was true for trials using PEE and
NEE (Table 2), both for percent of patients achieving at
least 50% pain relief (Figure 1) and NNT (Figure 2).
Comparing the NNTs for all trials taken together, there

was a significant benefit of 300 mg pregabalin vs. 150 mg
(P = 0.040) and 600 mg vs. 150 mg (P < 0.00006), as well as
for 600 mg vs. 300 mg (P = 0.016). Analyzing NEE and PEE
separately, there were still significant benefits of 600 mg

Table 2
Main results in pregabalin trials

Efficacy

Subgroup Number of patients Relative benefit (95% CI) NNT (95% CI)

% with

Placebo Pregabalin

At least 50% pain relief
All 2430 2.4 (2.0, 2.8) 5.2 (4.5, 6.4) 14 33
PEE 1342 2.3 (1.6, 2.9) 6.3 (4.9, 8.7) 15 31
NEE 1088 2.4 (1.8, 3.3) 4.4 (3.6, 5.6)a 13 36
150 mg 538 1.6 (1.0, 2.5) 14 (7.3, 150) 13 20
300 mg 697 2.4 (1.7, 3.5) 6.1 (4.4, 9.5)b 13 30
600 mg 1195 2.6 (3.0, 3.3) 3.8 (3.2, 4.7)c 16 42

Patient global impression of change
All 1724 2.0 (1.6, 2.3) 4.7 (3.9, 6.0) 22 43
PEE 1018 2.1 (1.7, 2.6) 4.3 (3.4, 5.8) 22 45
NEE 706 1.8 (1.3, 2.4) 5.3 (3.8, 9.1) 22 41
150 mg 416 1.5 (1.0, 2.2) 11 (5.5, 350) 20 29
300 mg 549 2.1 (1.5, 2.9) 4.8 (3.5, 7.7)d 20 41
600 mg 759 2.1 (1.6, 2.7) 3.7 (2.9, 5.1)e 25 52
Lack of efficacy withdrawal
All 2174 0.36 (0.27, 0.49) -12 (-19, -9.0) 14 6
PEE 1085 0.33 (0.20, 0.54) -18 (-45, -11) 10 4
NEE 1089 0.38 (0.27, 0.53) -8.4 (-14, -6.0)f 20 8
150 mg 538 0.55 (0.32, 0.95) -23 (71, -10) 12 8
300 mg 568 0.39 (0.22, 0.72) -20 (-750, -9.9) 11 5
600 mg 1068 0.28 (0.19, 0.42) -8.4 (-14, -6.1)g 18 6

Harm

Subgroup Number of patients Relative risk (95% CI) NNH (95% CI)

% with

Placebo Pregabalin

Adverse event withdrawal
All 2431 2.2 (1.6, 2.9) 14 (10, 20) 6 14
PEE 1343 2.2 (1.5, 3.2) 16 (11, 30) 6 12
NEE 1089 2.1 (1.4, 3.3) 12 (8.3, 23) 7 16
150 mg 538 1.0 (0.52, 1.9) 960 (20, -21) 8 8
300 mg 697 1.7 (1.0, 3.1) 21 (11, 150) 6 10
600 mg 1197 3.0 (2.0, 4.5) 8.3 (6.3, 12)h 7 19

Somnolence
All 2432 4.4 (3.2, 6.1) 6.7 (5.8, 8.1) 5 20
PEE 1343 4.4 (2.9, 6.7) 5.6 (4.7, 7.0) 5 23
NEE 1089 4.4 (2.6, 7.6) 8.6 (6.6, 12)i 5 16
150 mg 538 2.0 (1.0, 4.1) 16 (9.0, 73) 6 12
300 mg 697 4.9 (2.6, 9.2) 5.8 (4.6, 7.9)j 4 22
600 mg 1197 5.4 (3.4, 8.7) 5.7 (4.7, 7.2)k 5 22

Dizziness
All 2432 3.2 (2.5, 4.1) 5.1 (4.4, 6.0) 9 29
PEE 1343 2.9 (2.2, 3.9) 4.9 (4.1, 6.2) 11 31
NEE 1089 4.0 (2.6, 6.3) 5.2 (4.3, 6.6) 6 26
150 mg 538 1.6 (0.96, 2.8) 14 (7.8, 95) 9 16
300 mg 697 2.9 (1.9, 4.3) 5.0 (3.9, 7.0)l 11 31
600 mg 1197 4.5 (3.1, 6.6) 4.0 (3.4, 4.8)m 8 33

NNT, number needed to treat. NNH, number needed to harm. 150 mg, 300 mg and 600 mg refer to the maximum daily doses of pregabalin allowed in the trials. For patient global
impression of change after pregabalin treatment we display the results for subjects reporting ‘much or very much’ improvement, and the 600 mg subgroup contains data from one
trial group [29] that used 450 mg as the maximum allowed daily dose of pregabalin. Lack of efficacy withdrawals also includes those described as ‘treatment failure’. Significant
differences between treatment groups are labelled in the figure as follows: a) P = 0.044 for the comparison PEE vs. NEE, b) P = 0.040 for 150 mg vs. 300 mg, c) P < 0.00006 for
150 mg vs. 600 mg, d) P = 0.052 for 150 mg vs. 300 mg. e) P < 0.0027 for 150 mg vs. 600 mg. f) P = 0.036 for PEE vs. NEE. g) P = 0.039 for 150 mg vs. 600 mg. h) P < 0.00014
for 150 mg vs. 600 mg. i) P = 0.014 for PEE vs. NEE. j) P = 0.0014 for 150 mg vs. 300 mg. k) P < 0.00032 for 150 mg vs. 600 mg. l) P < 0.0019 for 150 mg vs. 300 mg. m)
P < 0.00006 for 150 mg vs. 600 mg.
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vs. 150 mg pregabalin daily (P = 0.0014 and P = 0.00032,
respectively).

There was no indication that PEE was associated with a
greater response to pregabalin compared with that to
placebo. The all-dose NNT for trials with PEE (6.3 (4.9, 8.7))
was higher (worse) than trials with NEE (4.4 (3.6, 5.6)), a
statistically significant difference (P = 0.044).To investigate
this, we calculated the mean values of the maximum
allowed daily pregabalin doses in these two groups of
trials. The mean value was higher for the NEE trials
(466 mg) than for the PEE trials (344 mg).

Patient global impression of change (PGIC) There was
significant dose dependence to the results for patients
rating their pain as ‘much or very much improved’ on the
seven-point PGIC scale (Table 2). Comparing the NNTs
there was borderline significant benefit for maximum daily
dose of 300 mg compared with 150 mg, and a clear signifi-
cant benefit for 600 mg compared with 150 mg.There was
no significant difference between NEE and PEE pooling
results from all doses.

Withdrawals There were significantly fewer withdrawals
for lack of efficacy in the 600 mg pregabalin treatment
subgroup compared with the 150 mg group (Table 2). The
significant difference between NEE and PEE pooling results
from all doses was largely due to a much lower rate of lack
of efficacy withdrawal in trials with partial enriched enrol-
ment (Table 2).

Adverse events withdrawals were significantly more
frequent in the 600 mg subgroup vs. the 150 mg subgroup
(Table 2). There was no significant difference between NEE
and PEE taking all doses together.

Somnolence and dizziness For both somnolence and diz-
ziness there was a significant dose-dependence (Table 2).
A higher proportion of patients experienced somnolence
in the PEE trials than NEE trials with all doses together.

Gabapentin
The efficacy outcomes considered in this review were
reported in too few studies to make meaningful compari-
sons between trials using different enrolment strategies or
between different doses of gabapentin.

Withdrawals There were no significant differences
between NEE and PEE trials for either adverse event with-
drawals or lack of efficacy withdrawals when using all
doses (Table 3). There was no significant dose–response
over the range of 1800 mg and 3600 mg maximum
allowed daily doses of gabapentin (Table 3).

Somnolence and dizziness For somnolence, there were no
differences between different doses of gabapentin. There
was significantly more somnolence in NEE trials when
using all doses combined (Table 3). For dizziness there
were no significant differences between different gabap-
entin doses or between different types of enrolment strat-
egies (Table 3).

Discussion

As best we know, this paper is the first to present defini-
tions of enriched enrolment strategies in clinical trials. The
distinction between CEE, PEE and NEE allows more accu-
rate description, analysis and comparison of enrolment
strategies and their effects in this and subsequent studies.

150 300 600
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20
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40

50

Percent with at least 50% pain relief

Upper range of daily pregabalin (mg)

Figure 1
Rate of at least 50% pain relief with pregabalin according to the use of
partial enriched enrolment (PEE) ( ) or non-enriched enrolment (NEE)
( ). Response to placebo was 12, 14, and 19% in PEE trials, and 14, 6,
and 14% in NEE trials, for studies with titration to 150, 300, and 600 mg
respectively
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Figure 2
NNT (at least 50% pain relief compared with placebo) for dose response in
pregabalin trials according to the use of partial enriched enrolment (PEE)
or non-enriched enrolment (NEE)
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Enriched enrolment in gabapentin and pregabalin
studies has been described as a ‘flaw’ [12], and in lidocaine
plaster studies enriched enrolment should be ‘interpreted
with caution’ [54]. Pregabalin and gabapentin trials in neu-
ropathic pain did not allow evaluation of CEE, since none of
the trials had this design. While some pregabalin trials had
a PEE design, the extent of enrichment was small. Only two
gabapentin trials used PEE, and most trials did not report
efficacy in a useful way. Uncertainty about the effects of a
degree of PEE is not restricted to neuropathic pain; indirect
comparison of PDE-5 inhibitors for erectile dysfunction
was compromized by PEE for some drugs, but not another
[55]. It is unlikely that any extant data set will unequivocally
resolve the issue.

There was no consistent difference between NEE and
PEE with regard to the trial outcomes analyzed in this
review. The lack of any consistent difference may be

explained by the relatively low degree of enrichment
found in the pregabalin trials, and/or poor reporting of
efficacy outcomes in gabapentin trials. Moreover, we have
no explicit knowledge of the likelihood of response or
non-response to gabapentin predicting response or non-
response to pregabalin.

One example [56] of the use of pregabalin in a CEE
design in fibromyalgia used a randomized withdrawal
design [57], but is published only in abstract. In that trial
46% of the 1051 screened and treated population found
pregabalin titrated to a maximum of 600 mg daily either
ineffective or intolerable, and were excluded from the ran-
domized withdrawal phase; this compares with an esti-
mated 8% exclusion in the PEE trials in neuropathic pain in
this review. The main result [56] was that 61% of patients
continued to benefit from treatment with pregabalin com-
pared with 32% with placebo, giving an NNT of 3.5 (2.7,

Table 3
Main results in gabapentin trials

Efficacy

Subgroup Number of patients Relative benefit (95% CI) NNT (95% CI)

% with

Placebo Gabapentin

Lack of efficacy withdrawal

All 1425 0.41 (0.19, 0.87) -56 (-510, -30) 3 1

PEE 639 0.41 (0.14, 1.2) -55 (140, -23) 3 2

NEE 786 0.40 (0.14, 1.1) -55 (430, -26) 3 1

1800 mg 287 0.98 (0.21, 4.5) 250 (25, -31) 2 3

2400 mg 644 0.30 (0.09, 1.0) -44 (3000, -22) 3 1

3600 mg 494 0.33 (0.09, 1.2) -41 (360, -19) 4 1

Harm

Subgroup Number of patients Relative risk (95% CI) NNH (95% CI)

% with

Placebo Gabapentin

Adverse event withdrawal
All 1546 1.4 (1.1, 1.9) 26 (14, 140) 9 13
PEE 639 1.4 (0.88, 2.1) 31 (12, -47) 12 15
NEE 907 1.5 (1.0, 2.3) 27 (13, -2700) 8 11
1800 mg 408 1.8 (0.82, 3.8) 21 (10, -810) 5 10
2400 mg 644 1.4 (0.91, 2.0) 25 (11, -72) 12 16
3600 mg 494 1.4 (0.85, 2.4) 27 (11, -57) 9 12

Somnolence

All 1526 3.4 (2.5, 4.7) 6.4 (5.3, 8.1) 6 22

PEE 639 2.9 (1.7, 5.0) 8.8 (6.2, 15) 6 17

NEE 887 3.3 (2.6, 5.4) 5.2 (4.2, 6.8)a 7 26

1800 mg 396 2.9 (1.6, 5.4) 7.2 (4.9, 14) 7 21

2400 mg 682 3.0 (1.9, 4.8) 7.1 (5.3, 11) 7 21

3600 mg 448 4.7 (2.6, 8.5) 5.1 (3.8, 7.6) 5 25

Dizziness
All 1576 3.5 (2.7, 4.9) 5.3 (4.5, 6.5) 7 26
PEE 639 3.2 (2.1, 4.9) 4.9 (3.9, 6.9) 9 29
NEE 937 3.8 (2.6, 5.6) 5.7 (4.6, 7.6) 6 24
1800 mg 396 4.5 (2.3, 8.7) 5.0 (3.8, 7.5) 6 26
2400 mg 682 2.8 (1.9, 4.0) 5.5 (4.2, 7.9) 10 28
3600 mg 498 4.3 (2.6, 8.2) 5.3 (4.0, 7.8) 5 24

1800 mg, 2400 mg and 3600 mg refer to the maximum available daily doses of gabapentin. For the analysis of dizziness, the 3600 mg subgroup also contains one trial [45] using
4200 mg gabapentin as the maximum available daily dose. a) P = 0.019 for the comparison PEE vs. NEE.
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4.8). Despite the much larger degree of enrichment, the
result was almost identical to the NNT of 3.8 (3.2, 4.7) for at
least 50% pain relief found in our analysis in neuropathic
pain,also titrating to 600 mg daily.While direct comparison
is limited by different conditions and different outcomes,
the implication is that even CEE makes little difference to
the magnitude of the treatment effect, making any effect
of PEE even more difficult to detect.

Only for the outcome of somnolence in gabapentin
trials was PEE superior to classic NEE in that a smaller pro-
portion of patients in the enriched enrolment trials expe-
rienced this adverse event compared with the patients in
the NEE trials. However, in the pregabalin trials, somno-
lence was significantly more common with PEE compared
with NEE.

With regard to the other outcomes in the pregabalin
trials, the difference between all studies using PEE and NEE
reached statistical significance for the outcomes of at least
50% pain relief and lack of efficacy withdrawals. In both
cases NEE seemed advantageous. This was unexpected
and it is not obvious why PEE should be worse than NEE. It
is probably explained by having more trials with higher
doses for NEE, together with a strong dose response.

The strong dose–response was seen for all efficacy and
adverse event outcomes in the pregabalin trials. Higher
doses were associated with more pain relief, and higher
rates of adverse events. This has two important implica-
tions. Firstly it shows that titrating pregabalin to the
maximum tolerated dose can be very worthwhile clinically
as long as adverse events are tolerable. Secondly, it illus-
trates the importance of comparing like with like. With
such dose dependence, the comparison between different
enrolment strategies was made difficult by the fact that
the trials used different drug doses. For the pregabalin
trials, a comparison of like with like for the pain outcomes
was possible after stratifying the trial groups according to
dose. For the gabapentin trials such a comparison of like
with like could not be undertaken for the pain outcomes
because too few trials reported consistently defined effi-
cacy outcomes. This is a limitation of this review.

The importance of the concept of comparing like with
like when comparing treatment groups in trials and meta-
analyses has been discussed elsewhere [58, 59]. For a com-
parison of different enrolment methods this concept
should include the same dose of drug, especially when a
dose–response is apparent. A pregabalin dose–response
has been demonstrated over the range of 150–600 mg
daily for treatment of partial seizures [60] and of general-
ized anxiety disorder [61]. We now have evidence for a
dose–response with pregabalin in the relief of neuropathic
pain over the clinical dose range.

Enriched enrolment strategies have to be assessed rig-
orously for their usefulness, as they have potential limita-
tions. There are concerns about blinding in a randomized
controlled trial when patients are known to (and know
themselves that they) show a strong response to the study

drug.Furthermore, there is a certain circularity of argument
in demonstrating a response in people who have previ-
ously responded. Finally, carryover effects can be a
problem when a drug given to subjects initially is then
subsequently withdrawn. A therapeutically ineffective but
pharmacologically active drug can appear superior to
placebo because of pharmacological dependency induced
during the open label treatment period that then becomes
clinically symptomatic when the drug is withdrawn [62].
With this review we present a rigorous assessment of PEE
in the case of pregabalin in neuropathic pain, but limita-
tions of trials preclude any definite conclusion, especially
as the example of CEE in fibromyalgia yielded a similar
treatment effect to the same dose titration regimen of pre-
gabalin for both PEE and NEE in neuropathic pain.

In conclusion, a benefit of PEE over NEE in terms of
demonstrating the effect of the study drug compared with
placebo could not be demonstrated, possibly because the
degree of enrichment was rather small, and possibly
because enrichment produced little enhancement of treat-
ment effect. Whether a greater degree of enrichment
would result in important differences is unknown. It is
incumbent on researchers reporting clinical trials where
there has been any enrichment process to describe both
the process and extent of enrichment. As things stand, the
effects of enriched enrolment remain unknown for neuro-
pathic pain trials.
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