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ABSTRACT

Introduction: Peripheral neuropathic pain

(PNP) is difficult to treat. Several oral drugs are

recommended as first-line treatments. Never-

theless, many patients cannot obtain sufficient

pain relief or do not tolerate systemically active

treatments. Topical treatments, with a lower

risk of systemic side effects such as lidocaine

700 mg medicated plaster, are also recom-

mended in treatment guidelines. This analysis

compares the benefit–risk balance of topical

700 mg lidocaine medicated plaster with the

benefit–risk balance of oral pregabalin admin-

istration for the treatment of PNP following

current recommendations on benefit–risk

assessment (BRA) methodology.

Methods: The Benefit–Risk Action Team (BRAT)

framework was used as structured approach.

Selection of key benefits and risks was supported

by a patient survey. Published randomized

controlled clinical trials were the main source to

identify data related to key benefits and risks.

The outcome of randomized clinical trials was

compared with real-world evidence (RWE) data

for consistency.

Results: Identified key benefits were pain

reduction and improvement in quality of life.

Key risks identified were application site reac-

tions, dizziness, confusion, weight gain,

peripheral edema, and blurred vision. Overall,

there was similarity in key benefits between the

comparators; however, a clear advantage

regarding key risks in favor of lidocaine 700 mg

medicated plaster was observed. This observa-

tion was consistent across data from a direct

comparison trial, randomized placebo-con-

trolled trials, as well as data from RWE studies.

The low number of randomized controlled trials

for lidocaine 700 mg medicated plaster was the

main limitation.

Conclusion: Guided by the opinion of patients

regarding key benefits and risks deemed

important for treatments of peripheral neuro-

pathic pain, our analysis showed that lidocaine

700 mg medicated plaster has a more favorable

benefit–risk balance compared to pregabalin

(300 and 600 mg daily).
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Key Summary Points

Why carry out this study?

The limited efficacy of available

treatments for peripheral neuropathic

pain, their specific side effect profiles, and

the lack of clinical studies that would help

to guide the optimal sequence of therapy

in a given patient, highlight the need for a

systematic comparison of the benefit–risk

balance of various treatments in this

indication.

To the author’s knowledge, this is the first

benefit–risk analysis following a

structured framework approach (BRAT)

comparing the benefit–risk balances of a

topical and an oral treatment option

recommended for the treatment of

peripheral neuropathic pain (lidocaine

700 mg medicated plaster and

pregabalin).

Peripheral neuropathic pain is a prevalent

disease with a high need for effective and

well-tolerated treatments.

Several drugs are recommended as first- or

second-line treatments in current

guidelines for peripheral neuropathic

pain, including several classes of

systemically active medications, as well as

topical medications such as the lidocaine

700 mg medicated plaster.

This work aimed to compare the

benefit–risk balance of topical lidocaine

700 mg medicated plaster to the

benefit–risk balance of oral pregabalin

administration (300 and 600 mg) for the

treatment of peripheral neuropathic pain

following current recommendations for

benefit–risk assessment and incorporating

the patients’ perspective.

What was learned from the study?

The benefit–risk profile of lidocaine

700 mg medicated plaster is more

favorable compared to the benefit–risk

profile of pregabalin 300 mg and 600 mg

for the treatment of peripheral

neuropathic pain.

The conclusion from this benefit–risk

assessment supports the recommendation

of the lidocaine 700 mg medicated plaster

in current treatment guidelines for

peripheral neuropathic pain.

Direct comparison in clinical trials

between oral and topical treatments is

complex because of blinding of the

administration and potential unblinding

due to differential benefit–risk profiles.

Our approach shows that alternative ways

of evaluating benefit–risk may be feasible,

adding to the knowledge on treatment

alternatives.

INTRODUCTION

A best estimate of the prevalence of pain with

neuropathic characteristics in the general pop-

ulation is likely to lie between 6.9% and 10%

[1]. Further research [2] showed that the preva-

lence of predominantly peripheral neuropathic

pain (PNP) amongst patients with neuropathic

pain was 12.9% (95% CI 1.5; 14.3). Neuropathic

pain remains difficult to treat. The typical

approach to the management of a patient with

neuropathic pain is to initiate treatment with

conservative (i.e., pharmacological and com-

plementary) therapies before interventional

strategies, such as nerve blocks and neuromod-

ulation, are used [3]. Several oral drugs are rec-

ommended as first-line treatments in (not

necessarily consistently across all) European

and international treatment guidelines [4–6],

including pregabalin and gabapentin (originally

developed as antiepileptic medications), tri-

cyclic antidepressants (TCA), selective serotonin

reuptake inhibitors (SSRI), and serotonin–nora-

drenalin reuptake inhibitors (SNRI). Despite
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availability of these treatment options, many

patients cannot obtain sufficient pain relief or

do not tolerate adequate doses of systemic drug

therapies because of side effects [7]. Lidocaine

700 mg medicated plaster, a topical treatment

option associated with low systemic exposure

and a low risk for systemic side effects, is also

recommended as first- or second-line treatment

option for neuropathic pain in some clinical

guidelines [4–6].

The limited efficacy of available treatments,

their specific side effect profile, and the lack of

clinical studies that would help to guide the

physician in the optimal sequence of therapy in

a given patient, highlight the need for a sys-

tematic comparison of the benefit–risk balance

of available treatment options.

In the past, assessments of the relationship

between benefits and risks of medical interven-

tions were often not conducted in a systematical

and transparent way, and therefore subjective and

prone to inconsistency in interpretation [8].

Hence several initiatives were taken in the last

decade both in the USA and European Union (EU)

[9, 10], leading to comprehensive guidelines on

benefit–risk assessment (BRA) [10, 11]. These

guidelines recommend the use of qualitative

frameworks and, in case of an unclear outcome,

follow-up with quantitative methods to provide

all necessary elements for a transparent and

objective benefit–risk trade-off. Frameworks

commonly used and recommended include BRAT

(Benefit–Risk Action Team) and PrOACT-URL

[10]. Common elements of these frameworks are

stepwise approaches to BRA assisting in selecting,

organizing, summarizing, and communicating

evidence relevant to benefit–risk decisions. Useful

visualizations comprise value trees to map all

benefits and risks that are being considered in a

hierarchical diagram as well as effects tables en-

abling the display of outcome data for all selected

benefits and risks in one place.

The patients’ perspective is becoming

increasingly important in decision-making

[12, 13], and can be integrated in BRAs to elicit

the patients’ choice in terms of the most

important benefits and risks.

In this article, we compare the benefits and

risks of the topical lidocaine 700 mg medicated

plaster to those of oral administration of

pregabalin 300 mg and 600 mg for the treat-

ment of PNP according to the structured, qual-

itative BRAT framework, supplemented by a

patient survey designed to select the key bene-

fits and risks from a patient perspective.

To our knowledge, this is the first publica-

tion of a BRA following a structured framework

approach comparing a topical with a systemi-

cally active treatment option mentioned in

current treatment guidelines for PNP.

METHODS

BRAT Framework and BRA Team

Composition

The BRAT framework, proposed by the Phar-

maceutical Research and Manufacturers of

America (PhRMA), is a structured and stepwise

approach to BRA assisting in selecting, orga-

nizing, summarizing, and communicating evi-

dence relevant to benefit–risk decisions [14].

Following the available guidance [10] on BRA

and applying the BRAT framework, this evalu-

ation was conducted by an internal team com-

posed of a clinical expert, drug safety expert,

and biostatistician (all employees of Grünenthal

GmbH) with support of an experienced external

consultant.

Selection of Comparator for This BRA

Although several oral treatments are recom-

mended in treatment guidelines for PNP, only

one has been selected as comparator for topical

lidocaine 700 mg medicated plaster for this

BRA, in order to reduce complexity and to

facilitate clear communication of the outcome.

The selection of pregabalin as comparator for

lidocaine 700 mg medicated plaster was based

on the following considerations:

1. The selected comparator should have the

lowest possible number of warnings and

contraindications amongst the recom-

mended first-line treatments, so that the

benefit–risk balance would not be differen-

tially impacted by certain risks in specific

subpopulations.
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A review of the Summaries of Product

Characteristics (SmPCs) of recommended

first-line oral treatments (gabapentinoids,

TCAs, SSRIs, SNRIs) for risks and contraindi-

cations was done. Other oral treatments

were generally associated with more con-

traindications/warnings and potentially

severe side effects in certain patient groups

as well as an apparent higher potential to

cause drug–drug interactions than the

gabapentinoids pregabalin and gabapentin

(SmPCs accessed from eMC webpage).

2. There should be comprehensive data avail-

able from clinical trials for the preferred

comparator.

Pregabalin and gabapentin have a broad

indication in neuropathic pain in the EU.

Therefore, availability of comprehensive

data from clinical trials across subtypes/

underlying etiologies of peripheral neuro-

pathic pain was expected.

Pregabalin but not gabapentin was preferred

for this BRA given the more extensive

clinical trial data available for pregabalin

based on recent Cochrane reviews [15, 16].

3. There should be a publicly available risk

management plan (RMP) as a sound starting

point for selection of the key risks.

An RMP approved by centralized procedure

was only found for pregabalin but not for

gabapentin on the European Medicines

Agency (EMA) webpage.

4. The comparator preferred on the basis of

the criteria above should not obviously be

inferior in efficacy in the treatment of

neuropathic pain in comparison to other

recommended first-line treatments.

An evaluation was done for randomized trials

directly comparing efficacy of pregabalin in

peripheral neuropathic pain conditions with at

least one other recommended first-line treatment.

A search for publications was done in Embase

(August 2019) with the search strategy (‘‘neuro-

pathic pain’’ /exp OR ‘‘neuropathic pain’’) AND

pregabalin AND [randomized controlled trial]/

lim. Titles and abstracts were screened to identify

respective trials. Overall, 262 records were

retrieved, of which nine trials matched the scope.

In five trials, pregabalin was compared to

duloxetine [17–21], in four trials to amitriptyline

[21–24], in two trials to gabapentin [23, 25], and

in one trial to venlaflaxine [18]. Indications across

the trials were diabetic peripheral polyneuropathy

(DPN) (six trials), chemotherapy-induced neuro-

pathic pain (one trial), neuropathic cancer pain

(one trial), and pain due to peripheral nerve

injury (one trial). None of the other recom-

mended first-line treatments were superior to

pregabalin in efficacy in any of the trials.

Overall, based on the criteria listed above,

selection of pregabalin as comparator for this

BRA appeared appropriate.

Dose Selection

For pregabalin, a dose–response curve for effi-

cacy in neuropathic pain, but also a dose-de-

pendent increase in frequency of adverse events

has been shown [26]. Both 300 mg and 600 mg

daily doses (mid-range and maximum of rec-

ommended doses per pregabalin SmPC, respec-

tively) were selected as separate comparators for

this BRA to account for potential differences in

the benefit to risk balance of different doses.

For the lidocaine 700 mg medicated plaster,

abstraction of the number of plasters was done

(within the recommended number of 1–3 plas-

ters) given the localized effect and assuming

that adequate adjustment of the number of

plasters has been done in clinical trials from

which data was included.

Selection of Key Benefits and Risks

and Associated Outcome Measures

An initial broad set of benefits and risks was

identified, which was further reduced to the

final set of those effects that matter most for the

benefit–risk trade-off. Value trees (Figs. 1, 2, 3)

show the outcome of this ‘‘pruning’’ process.

The initial set of benefits and risks (initial value

tree, Fig. 1) and the set of benefits and risks

given in the pruned value tree (Fig. 2) were

generated on the basis of medico-scientific dis-

cussions within our expert group. A dedicated

patient survey was conducted afterwards and

considered for the final set of benefits and risks

as shown in the final value tree (Fig. 3). The
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selection process was guided by the principle

that benefits and risks should apply to the broad

PNP population (i.e., not only to a small subset)

and that the selected outcomes should be suf-

ficiently distinct (to avoid double counting) and

commonly used in clinical trials (to ensure

availability of sufficient data for the evaluation).

Key Benefits

The following outcomes were selected as key

benefits: pain reduction and improvement in

quality of life. Pain reduction is usually reported

in clinical trials as ‘‘change in numerical rating

scale (NRS) or verbal rating scale (VRS) pain

scores from baseline’’ or as ‘‘endpoint values

corrected for baseline’’, and ‘‘responder rate of at

least 30% reduction in pain compared to base-

line’’. As these two outcome measures provide

sufficiently distinct and complementary infor-

mation, they were both retained. For the

analyses VRS pain scores were transformed into

NRS scores by simple calculation. Change in

quality of life is commonly assessed in clinical

trials by the EQ5D (a standardized measure of

health-related quality of life developed by the

EuroQol Group) and the Patient Global

Impression of Change (PGIC). In order to make

a comparison based on a larger number of trials,

both (EQ5D and PGIC) were selected.

On the basis of the patient survey (supple-

mental material 3 and 4), ‘‘rapid reduction of

pain/ fast onset of action’’ and ‘‘sustaining

control of pain’’ were also considered to be

important benefits; however, they were not

retained as oral administration of pregabalin

requires titration to effect not compatible with

rapid onset of action, and sustained pain con-

trol could lead to double counting given that

the reduction of pain was measured over at least

4 weeks in trials that were included.

Fig. 1 Initial value tree. Broad selection based on medico-scientific discussions by the internal expert group. Key risks
contain all important identified risks as per RMPs
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Key Risks

The RMPs current when this evaluation was

initiated [27, 28] were used as starting point for

the selection of key risks. The important iden-

tified risks contained in the RMP list of safety

concerns (Table 1) are expected to have a major

impact on patients and/or public health. Clas-

sification as an important identified risk also

typically requires sufficient evidence for a causal

association of the product with the risk. The

RMP of lidocaine 700 mg medicated plaster

only contained one safety concern (local appli-

cation site reactions) which was retained for

display in the effects tables. The Pregabalin Pfi-

zer RMP list of safety concerns contained nine

important identified risks. This list was further

reduced to four risks for which data were

extracted and displayed in effects tables:

‘‘weight gain’’, ‘‘peripheral edema’’, ‘‘CNS effects

(increasing the risk of accidental injury)’’, ‘‘vi-

sion-related events’’.

Risks that were finally disregarded for the

final effects within this BRA are summarized in

Table 2.

For each of the retained key risks, specific

adverse event (AE) terms, as extracted from lit-

erature and available in the source data extrac-

tion table, were assigned. Specific

considerations for this step are described in

supplemental material 6.

Patient Survey

General Setup

To provide directional input from patients on

the important benefits and risks from their

Fig. 2 Pruned value tree. Pruning of effects based on medico-scientific discussions in the internal expert group
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perspective, a small patient survey was con-

ducted by an independent agency. The survey

also included questions to physicians prescrib-

ing medications to treat neuropathic pain,

which is not further described here, as it was out

of scope of this BRA. This survey was conducted

in accordance with the European Pharmaceuti-

cal Market Research Association (EphMRA) and

Data Protection legislation. All patients pro-

vided written consent for participation in this

survey. Consistent with the conduct of surveys

focusing on patients’ attitudes without impact

on treatment nor requirement to use medica-

tion, an approval of an ethical review board was

not required.

The patient part of this online survey inclu-

ded a sample of 25 patients between 35 and

75 years from Germany, Italy, Spain, and Ire-

land with a diagnosis of painful peripheral dia-

betic polyneuropathy (pDPN), postherpetic

neuropathy (PHN), or postsurgical neuropathic

pain (psNP) of at least 3 months duration, and

who were treated with either pregabalin or

lidocaine 700 mg medicated plaster at the time

of the survey. The recruitment was performed

mainly via pain specialists, who selected eligible

patients on the basis of the inclusion criteria,

except for Ireland where a patient panel (patient

self-assessment for inclusion criteria) was used.

To control for potential time effects regarding

frequency and intensity of pregabalin side

Fig. 3 Final value tree. The patient survey was considered for this final set of key benefits and risks
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effects, patients with different therapy dura-

tions were selected. Thus, at the time of the

survey five patients had been taking pregabalin

for 2–4 weeks, 10 patients for 5 weeks to

3 months, and two patients for more than

3 months. Among the patients on lidocaine

700 mg medicated plaster, three patients had

been using the plasters for up to 8 weeks, and

five patients for 7 to a maximum of 36 months

at the time of the survey.

Questions to Elicit the Patients’ Preference

Regarding Key Benefits and Risks

Participants were asked to select the three most

important benefits the medication should pro-

vide. Patients could choose from a list contain-

ing a broad selection of benefits including those

of the initial value tree (see Fig. 1 for the initial

value tree; supplementary material 3 for all 11

items of the list patients could choose from).

Patients were also asked to indicate the three

side effects with the strongest negative impact

on the willingness to use the medication. For

this purpose, patients were instructed to choose

from a list of 21 possible side effects those with

the strongest negative impact on willingness to

use the medication, and in addition those con-

sidered to be unacceptable in light of the pre-

viously selected three most important benefits.

This list included the initial broad selection of

side effects (Fig. 1, initial value tree), and side

effects of other pain medications (for the full

list, see supplementary material 4). In addition,

patients could also mention other side effects

that they would regard as important.

The results of the patient survey are provided

in supplemental materials 3 and 4.

Impact of Results on Selection of Key Benefits

and Risks

On the basis of the outcome of the patient

survey, the only change made was replacement

of the AE term ‘‘somnolence’’ with ‘‘confusion’’.

The latter was rated as more important by the

patients and determines together with the term

‘‘dizziness’’ the risk for ‘‘CNS effects (increasing

the risk of accidental injury)’’.

Data Relating to Outcome Measures

Sources of Data Relating to Outcome

Parameters

The primary source of data related to outcome

parameters for key favorable and unfavorable

effects was published literature from trials with

pregabalin and/or lidocaine 700 mg medicated

plaster in PNP of localized origin. As a basis for

further processing within this BRA, data from

published trials (until Nov 2018) identified by

an external group (Kleijnen Systematic Reviews

Table 1 List of important identified risks as per RMPs for
pregabalin and lidocaine 700 mg medicated plaster

Pregabalin Pfizer (EMA/
247834/2014)

Lidocaine 700 mg
medicated plaster
(version 5.3)

Weight gain Local application site

reactions

Swelling (edema of the body,

including in the

extremities)

Dizziness, sleepiness, loss of

consciousness, fainting and

potential for accidental

injury. There have also

been post-marketing

reports of confusion and

mental impairment

Events after pregabalin

discontinuation

Interactions with other

medicines

Euphoria

Hypersensitivity reactions,

including allergic reactions

Congestive heart failure

Vision-related events
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Ltd, York, UK) in the context of a recent sys-

tematic literature review [29] was used.

Main Inclusion Criteria for Randomized

Controlled Clinical Trials

Randomized controlled clinical trials were only

considered for this BRA if the duration of

treatment was at least 4 weeks (a shorter period

of pain relief was not considered of high

importance in the light of the chronicity of the

condition under investigation, and that prega-

balin is typically carefully titrated to a targeted

dose in order to minimize side effects), and if a

minimum of 20 patients had been treated with

pregabalin 300 and/or 600 mg, or lidocaine

700 mg medicated plaster in the respective tri-

als. Indications included pDPN, PHN, and psNP

as common PNP conditions.

Inclusion of Real-World Evidence Studies

In order to provide a holistic view on benefits

and risks, data from RWE studies close to clini-

cal practice have been considered for the overall

discussion. As a result of their different and

diverse design, these data were, however, not

integrated into the effects tables for randomized

controlled clinical trials. Data on key favorable/

unfavorable effects from RWE studies were

captured also when not completely matching

the rigorous selection criteria required for entry

into the effects tables displaying data from the

randomized controlled clinical trials.

Handling of Potential Data Bias

AE Reporting Cutoff

Publications of trials often only report adverse

event data above certain frequency thresholds

(often 2–5%). Therefore, data from Grünen-

thal’s clinical trial database was used where

applicable (i.e., more granular data available

than from publications of respective clinical

trials). This applies for the direct comparison

trial of lidocaine 700 mg medicated plaster vs.

pregabalin 600 mg [30]. In addition, the

weighted average attributable AE risks calcu-

lated for pregabalin for this BRA from published

studies were compared with the

attributable risks for the same AEs from a pooled

analysis of randomized clinical trials [26].

Attributable AE risks were closely matching in

this comparison, suggesting that AE reporting

cutoffs did not introduce a substantial bias.

Table 2 Important identified risks (pregbalin) disregarded for the final effects within this BRA

Risk Reason for disregarding

Withdrawal

symptoms

Published trials included for pregabalin did not distinguish withdrawal symptoms after

discontinuation of the drug such as ‘‘nausea’’, ‘‘headache’’, ‘‘nervousness’’, ‘‘dizziness’’ from the same

AEs that can occur at any time during a clinical trial without association to drug withdrawal

Interactions In particular pharmacodynamic interactions of pregabalin with CNS (central nervous system)

depressant medicinal products may be important, as they may increase the risk of CNS effects;

however, the CNS effects ‘‘dizziness’’ and ‘‘confusion’’ were already identified as key risks

Euphoria Euphoria may potentially indicate a basis for ‘‘drug-liking’’ effects and drug dependence; however,

euphoria as such does not have a high medical impact and was not regarded as an important risk

by the patients who participated in the patient survey

Congestive heart

failure

Congestive heart failure is a condition with serious impact on patients’ health; however, our expert

group only found limited evidence for a causal association with the use of pregabalin in scientific

literature

Hypersensitivity

reactions

Hypersensitivity reactions are a generic risk for all medications and generally occur with pregabalin

and lidocaine 700 mg medicated plaster with no major differences in frequencies, so that this risk

was not considered to make a meaningful difference in the benefit–risk comparison
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Therefore, AE data from publications were

considered adequate and kept for this BRA.

Placebo Effect of Oral Placebo vs. Topical

Placebo Plaster

A limitation in comparing data from placebo-

controlled trials of lidocaine 700 mg medicated

plaster with data from placebo-controlled trials

of oral administration of pregabalin lies within

a potential different effect of oral placebo

compared to topical placebo plasters. While

high placebo responses with various oral treat-

ments in trials evaluating the treatment effect

on pain in various neuropathic pain conditions

[31] and similarly with transdermal systems [32]

have been reported, the available data do not

allow to conclude on the differential placebo

effect of oral versus transdermal placebo. No

correction or sensitivity analysis was done in

this BRA for potentially different placebo effects

of oral placebo versus topical placebo plasters.

Placebo Response Over Time

A different placebo response over time may

constitute a confounder when differences vs.

placebo are compared from trials of different

duration. Noteworthy, a sustained placebo

effect with strongest effects in the first 4 weeks

with smaller further reductions of pain leading

to a plateau in the treatment advantage over

placebo at weeks 4 to 12 has consistently been

shown across neuropathic pain trials [31]. This

is in line with the observations of placebo-con-

trolled trials with pregabalin in peripheral neu-

ropathic pain [33]. For this BRA the duration of

included randomized trials ranges generally

from 4 to 12 weeks treatment duration. Con-

sidering that a plateau in the treatment advan-

tage over placebo has been shown in

neuropathic pain trials within this time frame,

no substantial bias based on different durations

of trials included in this BRA is expected at least

for the key effect of pain reduction. No correc-

tion or further sensitivity analysis was done in

this BRA to address a potential bias in difference

to placebo based on trial duration.

Visualizations: Value Trees and Effects

Tables

So-called value trees are recommended BRA

tools to enhance visualization of the ‘‘pruning’’

process, i.e., the process of selecting the key

effects that matter most for the benefit–risk

trade-off. In our work, three value trees were

generated. The initial value tree (Fig. 1) shows a

broad list of effects (without assignment of

specific outcome measures) initially discussed

in the BRA expert team. A ‘‘pruned value tree’’

shows the effects and outcome measures that

remained after further medico-scientific discus-

sions within the BRA team (Fig. 2). The final

value tree (Fig. 3) shows the effects and out-

comes after the patient survey outcomes had

been considered. For these final key effects and

outcomes, data from randomized controlled

clinical trials was gathered into effects tables.

The source data for this BRA contained trials

of different design, i.e., one open-label direct

comparison trial, several randomized placebo-

controlled trials for either the lidocaine 700 mg

medicated plaster or pregabalin 300 mg/

600 mg, and non-randomized RWE studies. As a

result of the different designs of these trials, one

effects table for the direct comparison trial was

generated (supplementary material 1), as well as

one effects table integrating the effects of pla-

cebo-controlled trials of either lidocaine 700 mg

medicated plaster or pregabalin (supplementary

material 2) into weighted average relative risks/

differences, and weighted average

attributable risks. For RWE studies, data on key

benefits and risks were collected separately per

trial, without calculation of average effects in

the effects tables.

RESULTS

Direct Comparison Trial

Lidocaine 700 mg medicated plaster and prega-

balin 600 mg were directly compared in an

open-label randomized trial in a population of

patients with PHN and pDPN [30]. The primary

objective of this trial was to test lidocaine

700 mg medicated plaster for non-inferiority
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against pregabalin (titrated to effect) in a 4-week

comparative phase. The effects table containing

data from the comparative phase of the trial

displays all selected key favorable and unfavor-

able effects (supplementary material 1). With

respect to key benefits (pain reduction and

quality of life), the results from this trial are very

similar for both comparators. There is a

numerical trend in favor of lidocaine 700 mg

medicated plaster, which is more pronounced

in the population with PHN than pDPN.

The differences in AE rates observed in this

trial between lidocaine 700 mg medicated plas-

ter and pregabalin are as follows: subjects in the

pregabalin 600 mg treatment group reported

‘‘weight increase’’ (4 of 153 = 2.6%), ‘‘peripheral

edema’’ (6 of 153 = 3.9%), ‘‘confusion’’ (4 of

153 = 2.6%), ‘‘dizziness’’ (18 of 153 = 11.8%),

and ‘‘vision blurred’’ (3 of 153 = 2.0%), while in

the lidocaine 700 mg medicated plaster treat-

ment group one subject (of 155 = 0.7%) repor-

ted peripheral edema, and seven subjects (of

155 = 4.5%) reported application site reactions.

Randomized Trials Comparing Either

Lidocaine 700 mg Medicated Plaster

or Pregabalin 300 mg and/or 600 mg

to Placebo

Supplementary material 2 shows the effects

table for placebo-controlled trials of either

lidocaine 700 mg medicated plaster or prega-

balin (300 mg and 600 mg daily separately

presented).

Some trials pertaining to lidocaine 700 mg

medicated plaster as well as pregabalin 300 mg

and 600 mg used ‘‘change from baseline’’ cal-

culation for mean pain reduction from baseline,

while others used ‘‘endpoint corrected for

baseline’’. These results cannot be combined

and are therefore displayed separately in the

effects table. Forest plots showing the mean

differences to placebo for all included trials can

be found in supplemental material 7.

Key Benefits, Pain Reduction, Difference

in Mean Pain Reduction (Measured on 11-

Point NRS Scale) from Baseline vs. Placebo

Comparing weighted average differences of the

studies reporting ‘‘endpoint corrected for base-

line’’ only, there is a slight numerical advantage

of pregabalin 300 mg (- 0.90; eight trials) and

pregabalin 600 mg (- 1.00; 10 trials) over the

lidocaine 700 mg medicated plaster (- 0.24;

two trials). In contrast, for studies using

‘‘change from baseline calculation’’, there is a

clear advantage for the lidocaine 700 mg medi-

cated plaster (- 4.30; one trial) over pregabalin

300 mg (- 0.20; four trials) and pregabalin

600 mg (- 0.35; two trials) with the limitation

that there is only one study [34] for the lido-

caine 700 mg medicated plaster in this latter

category.

The variability of observed differences in

mean pain reduction vs. placebo across the tri-

als included was high.

Key Benefits, Pain Reduction, Difference

in Responder Rate of ‡ 30% Pain Reduction

from Baseline vs. Placebo

The weighted average relative risk in responder

rate of at least 30% pain reduction from baseline

vs. placebo was slightly higher for pregabalin

300 mg (1.53; seven trials) and for pregabalin

600 mg (1.61; eight trials) as compared to the

lidocaine 700 mg medicated plaster (1.22; one

trial).

The variability for the difference in mean

pain reduction from baseline vs. placebo in tri-

als included for pregabalin was high. Only one

trial [35] could be included for lidocaine 700 mg

medicated plaster.

Key Benefits, Quality of Life, Change in EQ5D

Score from Baseline vs. Placebo

For lidocaine 700 mg medicated plaster, no

difference to placebo (relative change vs. pla-

cebo 0.00; one trial) was shown [35].

Similarly, no difference to placebo was found

for pregabalin 300 mg in two [36, 37] trials

(both trials report ‘‘change from baseline’’); one

further trial [38] showed a mean change vs.

placebo (‘‘endpoint corrected for baseline’’) of

Pain Ther (2022) 11:73–91 83



0.08 for pregabalin 300 mg resulting in an

overall weighted average relative difference of

0.00 (for ‘‘change from baseline’’; two trials) and

0.08 (‘‘endpoint corrected for baseline’’; one

trial).

For pregabalin 600 mg differences vs. pla-

cebo of 0.01 (‘‘change from baseline’’; one trial

[39]) and respectively 0.03 and 0.14 were

reported (‘‘endpoint corrected for baseline’’

[38, 40]), for an average mean relative difference

of 0.08 to placebo.

Key Benefits, Improvement in Quality of Life,

Rate of PGIC ‘‘At Least Minimally Improved’’

vs. Placebo

The weighted average relative risk for this out-

come showed a numerical advantage in favor of

the lidocaine 700 mg medicated plaster (4.79;

two trials) compared to pregabalin 300 mg

(1.30; four trials) and pregabalin 600 mg (1.45;

five trials). There was, however, a substantial

difference in the relative risk vs. placebo

observed (1.08 [35] and 27.00 [34]) in the two

trials included for the lidocaine 700 mg medi-

cated plaster. Also, for pregabalin 300 mg and

600 mg, there was considerable variability in

the observed relative risks vs. placebo across the

trials included.

The weighted attributable risk (0.17; two

trials) was similar for the lidocaine 700 mg

medicated plaster and pregabalin 600 mg (five

trails) and slightly in favor of the lidocaine

700 mg medicated plaster as compared to pre-

gabalin 300 mg (0.15; four trials).

Key Risks

There was one placebo-controlled trial [35]

included for the evaluation of AEs of lidocaine

700 mg medicated plaster. The data used for this

analysis are from Grünenthal clinical trial

database (i.e., without cutoff for frequency).

The literature search identified additional pub-

lications of placebo-controlled randomized

clinical trials of lidocaine 700 mg medicated

plaster; however, these publications did not

contain any AE codes relating to the risks

selected for this BRA.

For pregabalin 300 and 600 mg, the number

of trials included differs between the key

unfavorable effects as values can only be pro-

vided from trials in which the respective AEs

were reported. In some publications certain AEs

may not have been reported because they were

either not observed or a frequency cutoff for AE

reporting was used.

Also for some specific AE categories for pre-

gabalin 300 mg and 600 mg the number of

underlying trials to obtain the weighted average

relative effect and attributable risk may be dif-

ferent, as it is not possible to calculate a

weighted effect for trials containing zero values

for certain effects for placebo. Average weighted

relative risks for subjects in the pregabalin

300 mg and 600 mg vs. placebo groups are

clearly higher than for the lidocaine 700 mg

medicated plaster vs. placebo for ‘‘weight

increase’’, ‘‘peripheral edema’’, ‘‘confusion’’,

‘‘dizziness’’, and ‘‘vision blurred’’, whereas the

average weighted relative risk for patients under

lidocaine 700 mg medicated plaster treatment

vs. placebo for local application site reactions is

higher than for pregabalin (300 mg and 600 mg)

vs. placebo. The weighted average

attributable risks for pregabalin 300 mg and

600 mg were 0.07/0.07 for ‘‘weight gain’’ (9/10

trials), 0.05/0.09 for ‘‘peripheral edema’’ (14/11

trials), 0.02/0.05 for ‘‘confusion’’ (4/4 trials),

0.12/0.20 for ‘‘dizziness’’ (14/13 trials), and

0.02/0.04 for ‘‘vision blurred’’/ ‘‘amblyopia’’ (8/7

trials). These data indicate a higher risk for all

effects apart from weight gain for pregabalin

600 mg as compared to pregabalin 300 mg.

RWE Studies

Overall, 19 published studies suitable for inclu-

sion could be found. A table of key favorable/

unfavorable effects as well as study design, main

inclusion criteria, study duration, and indica-

tion are provided in supplemental material 5. In

11 out of these 19 studies, lidocaine 700 mg

medicated plaster (in the publications referred

to as lidocaine 5% plaster) was the treatment

investigated, nine studies examined effects of

pregabalin, one publication [41] included both

pregabalin and lidocaine 5% plaster. Indications

reported for lidocaine 700 mg medicated plaster

were PHN, pDPN, psNP, and cancer-related
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neuropathic pain (crNP). There were eight

prospective studies (two of which were open-

label extensions of previous studies), and three

retrospective studies based on medical records

or patient databases. Treatment duration in

these studies ranged from 3 weeks up to

48 months. Indications in published studies for

pregabalin included pDPN, PHN, HIV-related

NP, chemotherapy-induced NP, crNP, back pain

with neuropathic component, and mixed neu-

ropathic pain indications of not further speci-

fied origin. Six of these studies had a prospective

design including two open-label extension

phases of previous trials, and two studies were

based on retrospective review of medical

records/patient databases. Treatment duration

ranged from 4 to 52 weeks. Pregabalin doses

were 150 mg to 600 mg in most of the studies.

Key Benefits, ‘‘Pain Reduction’’, Mean Pain

Reduction

Six publications for the lidocaine 700 mg med-

icated plaster contained data on mean pain

reduction [42–47]. The values for mean pain

reduction on a 11-point NRS or VRS scale in

these studies ranged from - 2.0 to - 3.4.

Also, publications of six studies for prega-

balin [48–53] reported on mean pain reduction

ranging from - 2.5 to - 3.8 on an 11-point

NRS/VRS scale.

Key Benefits, ‘‘Pain Reduction’’, 30%

Responder Rate in Pain Reduction

Two publications for the lidocaine 700 mg

medicated plaster [42, 46] report the percentage

of patients with at least 30% pain reduction: in

a prospective open-label study of 3-week treat-

ment duration in the indication pDPN [42] a

responder rate of 70% has been shown; in a

12-week prospective trial in postsurgical/post-

traumatic neuropathic pain [46] a 65% respon-

der rate for at least 30% pain reduction was

reported. A total of 60.8% of patients experi-

enced at least 30% reduction in pain intensity

in a prospective open-label study examining

effects of a 4-week treatment with pregabalin

[48]. After 6 weeks of treatment with pregabalin

in an open-label observational study, 89% of

patients with pDPN, 84% of patients with back

pain, and 85% of patients with crNP had at least

30% pain reduction [53].

Key Benefit ‘‘Improvement in Quality of Life’’

(EQ5D and PGIC)

Limited data from published RWE studies with

the lidocaine 700 mg medicated plaster or pre-

gabalin on change in EQ5D or PGIC were

found. An improvement in EQ5D VAS score

(continuous variable) of 26.4 was reported in a

prospective open-label study [50] of 8-week

duration with pregabalin (indications mainly

pDPN, PHN, and 11% in other neuropathies). In

another prospective, open-label study [51] it

was reported that 87% of patients treated with

pregabalin for pDPN, PHN, HIV-related periph-

eral NP, and chemotherapy-induced NP had at

least much improvement in PGIC. A total of

49.8% of patients had at least much improve-

ment in PGIC in a prospective open-label

4-week study with pregabalin in pDPN/PHN

and 81% had at least minimal improvement

[48]. For the lidocaine 700 mg medicated plas-

ter, it was shown that more than 70% of

patients had at least much improved PGIC rat-

ing throughout measurement timepoints dur-

ing the 12-month initial trial [47] and the

extension study up to 48 months [54].

Key Unfavorable Effects

Considering the general limitations of a less

rigorously controlled design than for random-

ized clinical trials, AE data from RWE studies are

consistent with data from the randomized

clinical trials as presented in this work.

Lidocaine 700 mg Medicated Plaster

Application site reactions were the most fre-

quently reported adverse events (frequencies

range from 0 to 15%) in most studies with the

lidocaine 700 mg medicated plaster. None of

the other key unfavorable effects selected for

this BRA were identified in any of the publica-

tions for lidocaine 700 mg medicated plaster

with one exception. During a 4-year period (3-

year follow-up open extension study including

a previous 12-month trial) in a predominantly

elderly population (mean age 71.3 ± 9.2 years),

seven cases of dizziness were reported [54].
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Pregabalin

In most studies with pregabalin, dizziness,

edema, and weight gain are reported, albeit

with a broad range of frequencies (dizziness

0.9–20.7%; edema 0.6–15.4%; weight gain

8–22%). Confusion and amblyopia, which are

known to occur with lower incidence rates [26],

have only been reported by one and two pub-

lications, respectively [55, 56]. These AEs might

either not have been captured in most studies or

their frequency was below the reporting

threshold of most publications.

DISCUSSION

Most of the currently recommended pharma-

ceutical treatment options for PNP are oral

medications including pregabalin and gaba-

pentin, TCAs, SSRIs, and SNRIs [4–6]; however,

these drugs have reportedly overall limited

efficacy and are associated with systemic side

effects [7]. Guidelines are also recommending

topical treatments such as lidocaine 700 mg

medicated plaster [4–6] for the treatment of

PNP.

To the authors knowledge, this is the first

BRA following a structured framework approach

as recommended in current BRA guidance to

compare the benefit–risk balances of a topical

and an oral treatment in the indication PNP.

Published randomized controlled clinical

trials supplemented by data from the Grünen-

thal clinical trial database for lidocaine 700 mg

medicated plaster, when data from literature

did not provide sufficient granularity for the

analysis, were the primary source of data relat-

ing to key benefits and risks. This BRA not only

considered published literature on randomized

controlled clinical trials but in addition inclu-

ded an assessment of RWE data to provide a

holistic view considering also data close to

clinical practice.

Oral administration of pregabalin (300 mg

and 600 mg) has been selected as comparator to

topical lidocaine 700 mg medicated plaster for

this BRA. On the basis of a comparison of the

safety profiles and head-to-head studies, prega-

balin does not appear to have a benefit–risk

balance inferior to other recommended first-

line treatments. In addition, as a sound starting

point for the selection of key risks, compre-

hensive data from clinical trials and an RMP

summary (part of a centralized registration

procedure in EU) could be used for pregabalin.

The selection of the key benefits and key

risks has been done by an internal expert panel

at Grünenthal (consisting of clinical expert,

drug safety expert, biostatistics expert) sup-

ported by an external consultant. Objective

medico-scientific criteria were used for pruning

of key effects consistent with current recom-

mendations on BRA. Input from the patient

perspective on the perception of importance of

key benefits and risks has been obtained by a

patient survey and has been considered in the

final selection of key effects.

The results of this analysis show a more

favorable benefit–risk balance for lidocaine

700 mg medicated plaster than for pregabalin

(300 mg and 600 mg) in the treatment of PNP:

available data indicate large similarity between

the two drugs in terms of the key benefits (pain

reduction and improvement in quality of life);

however, there is only one key risk

attributable to the lidocaine 700 mg medicated

plaster (‘‘local application site reactions’’), as

compared to several key risks for pregabalin

(‘‘dizziness’’ and ‘‘confusion’’, ‘‘weight gain’’,

‘‘peripheral edema’’, ‘‘visual impairment’’).

Moreover, the patient survey revealed that ‘‘lo-

cal application site reactions’’ have a lower

impact on acceptability of a medication to treat

PNP than each of the included key risks per-

taining to the safety profile of pregabalin.

Similarity in the key favorable effects con-

sistently applies for the trial directly comparing

the lidocaine 700 mg medicated plaster with

pregabalin 600 mg as well as for integrated

effects of placebo-controlled trials. Also, RWE

studies suggest that lidocaine 700 mg medicated

plaster and pregabalin 300 mg to 600 mg are

effective in reducing pain to a similar extent in

‘‘real-life use’’.

The outcome of this BRA following a struc-

tured framework is in line with the recent

investigation of the comparative benefit–risk

balance of these two medications by a system-

atic literature review and network meta-analysis

[29], and support the recommendation of
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lidocaine 700 mg medicated plaster in recent

treatment guidelines despite the limited num-

ber of placebo-controlled randomized clinical

trials available for this treatment option.

The low number of placebo-controlled clin-

ical trials with lidocaine 700 mg medicated

plaster is considered the main limitation of this

BRA. Another limitation consists of consider-

able variability in efficacy outcomes for both

comparators, which limits firm conclusions on

the true magnitude of effects.

A potential confounding factor may lie in

the comparison of differences vs. placebo from

trials of different duration, based on a different

placebo response over time. However, a sus-

tained placebo effect leading to a plateau in the

treatment advantage over placebo across neu-

ropathic pain trials at weeks 4 to 12 has been

shown [31], consistent with the observations of

placebo-controlled trials with pregabalin in PNP

[33]. Since for this BRA the duration of included

randomized trials ranges generally from 4 to

12 weeks treatment duration, no substantial

bias based on different durations of included

trials is expected at least for the key effect of

pain reduction.

Another limitation in comparing data from

placebo-controlled trials of lidocaine 700 mg

medicated plaster with those of the oral prega-

balin treatment lies within a potential different

effect of oral placebo preparations compared to

topical placebo plasters. Direct comparison in

clinical trials between oral and topical treat-

ments is complex. While blinding is desired in

such trials, this might be hampered by potential

unblinding due to the differential benefit–risk

profile of oral and topical treatments. No firm

conclusions can be drawn on the exact impact

of potentially different placebo effects of oral

placebo vs. topically applied placebo plasters

until well-designed trials to examine this will

have been performed.

Acknowledging the limitations, our

approach shows that alternative ways of evalu-

ating benefits and risks may be feasible and add

to the knowledge on treatment alternatives.

CONCLUSIONS

This structured framework (BRAT) approach

that included the patients’ perspective on ben-

efits and risks confirms the more favorable

benefit–risk balance of lidocaine 700 mg medi-

cated plaster compared to pregabalin (300 mg

and 600 mg daily) in the treatment of PNP.
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