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Abstract

Background We conducted a survey to assess physicians’

knowledge and understanding of key risks associated with

retigabine.

Objective The survey evaluated the effectiveness of the

educational plan for retigabine, as specified in the

GlaxoSmithKline (GSK) European Risk Management Plan.

Methods This was a cross-sectional survey of physicians

across seven European countries (Denmark, Germany,

Norway, Slovakia, Spain, Switzerland, and the UK) who

had prescribed an antiepileptic drug at least once within

the past 3 months, and to whom a letter containing the

retigabine Physician’s Guide was sent. The survey

included multiple-choice and closed-ended questions.

Primary outcome was the proportion of physicians cor-

rectly answering questions related to retigabine-associated

risks. Point estimates for the proportion of correct

responses and associated confidence intervals were

calculated.

Results Overall, 294 prescribers completed the survey

between November 2012 and October 2013. Generally,

physicians had adequate knowledge of the retigabine

indication (78–92 % correct responses). Specific dose-

related knowledge (57–74 %) and management of indi-

vidual risks (20–77 %) were recalled less well. Subgroup

analyses showed that both the 189 physicians who read

the retigabine education letter and the 144 who had

prescribed retigabine had better recall of the risks

associated with retigabine (20–78 %) than those who did

not.

Conclusions Overall, physicians were aware, to varying

degrees, of the risks associated with retigabine. Subse-

quent to the conduct of this survey, GSK has made

further changes to the product labeling for retigabine,

sent an updated ‘Dear Healthcare Professional’ letter,

and initiated another EU survey to assess how effec-

tively specific risks associated with retigabine use are

communicated.
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Key Points

Physicians were aware to varying degrees of the

risks associated with retigabine.

Subgroup analyses showed that both the physicians who

read the retigabine education letter and those who had

prescribed retigabine had better recall of information.

To strengthen risk-minimization efforts for retigabine

and following the identification of new emerging risks

in 2013, GSK has since sent an updated ‘Dear

Healthcare Professional’ letter and initiated another

EU survey to assess how effectively specific risks

associated with retigabine use are communicated.

1 Introduction

Retigabine (international nonproprietary name)/ezogabine (US

adopted name, approved as PotigaTM) is an antiepileptic drug

(AED) approved in Europe [as TrobaltTM, GlaxoSmithKline

(GSK)] for the adjunctive treatment of drug-resistant partial-

onset seizures with or without secondary generalization in

patients 18 years or older with epilepsy, where other appro-

priate drug combinations have proved inadequate or have not

been tolerated [1]. In randomized clinical studies investigating

the efficacy and safety of retigabine, an increased risk of urinary

retention, central nervous system (CNS) side effects (confu-

sional state, hallucinations, and psychotic disorders), and QT

prolongation was reported in patients receiving retigabine when

compared with placebo [2–6].

As part of a European post-marketing commitment, GSK

conducted a survey starting in November 2012 through

October 2013 to assess physicians’ understanding of the

significant risks associated with retigabine. The goal was to

evaluate the effectiveness of the educational plan as specified

in the European Risk Management Plan (RMP) [7–9].

The survey, conducted among a sample of neurologists

from seven European countries (Denmark, Germany,

Norway, Slovakia, Spain, Switzerland, and the UK), con-

centrated on the risks described in the approved EU

Physician’s Guide (PG) for retigabine [10].

2 Methods

2.1 Study Design

This was a cross-sectional survey of physicians who had

prescribed an AED at least once in the last 3 months and to

whom an educational letter for retigabine had been sent

(included as electronic supplementary material). This letter

was intended to educate healthcare professionals about

retigabine-associated risks, highlighting those described in

the PG. The study design was based on risk-management

evaluation studies previously completed by GSK and

United BioSource Corporation (UBC) in the US and Eur-

ope, which were based on US FDA recommendations for

Risk Evaluation and Mitigation Strategy (REMS) surveys

[11]. The study did not include treatment intervention.

Ethics Committee approval requirements were assessed by

country; full review and approval were required in Slo-

vakia and Spain, but were deemed not necessary in Den-

mark, Germany, Norway, Switzerland, and the UK. As

risks of abnormal pigmentation of the lips, nails, skin, and/

or mucosa associated with retigabine use were identified

subsequent to conducting this survey, they were not

included in the questionnaire.

2.2 Setting

The survey was conducted in the first European countries

to launch retigabine. The rationale for selection was that

issues regarding the effectiveness of the PG in communi-

cating retigabine risks could be addressed early. Addi-

tionally, these countries were likely to have the most

physicians with experience prescribing retigabine. The

study started in November 2012 and completed recruitment

of participants in October 2013.

2.3 Subjects

The survey aimed to recruit a random sample of 300

physicians who had prescribed an AED and who had been

sent the educational letter including the PG for retigabine/

ezogabine. The goal was to recruit 100 neurologists from

Germany and 200 across the remaining countries. Just prior

to the start of the survey, retigabine became unavailable in

Germany for new patients, therefore only neurologists who

had patients being treated with retigabine in November

2012 were targeted.

2.4 Screening and Baseline Assessments

The sample of neurologists who were invited to participate

was a random sample of all neurologists who received the

‘Educational Letter’ for Trobalt. The sample of partici-

pating neurologists was self-selected since respondents

voluntarily responded to the invitation to participate.

However, the survey recruitment strategies were intended

to recruit a heterogeneous sample of prescribers for par-

ticipation. Furthermore, a subgroup of neurologists com-

monly referred to as ‘epileptologists’ who were known
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from past experience to be the specialists who first initiated

prescriptions of a new AED and who were therefore

specifically targeted for promotional activity by GSK were

the primary target of this survey. Neurologists were invited

by email or mail to participate, with an introductory edu-

cational letter, a request to complete the survey, and the

survey instrument. The survey used a questionnaire com-

prising multiple-choice and closed-ended questions (in-

cluded as electronic supplementary material).

2.5 Statistical Analysis

All statistical analyses were descriptive; no formal

hypotheses were tested. Confidence intervals were calcu-

lated at the 95 % level, and no adjustments were performed

for multiplicity. Counts and percentages were calculated

for each item in the questionnaire.

The primary outcome was the proportion of neurologists

correctly answering each question related to understanding

of the risks associated with retigabine. Point estimates for

the proportion with correct responses, and associated con-

fidence intervals, were calculated for each question about

retigabine-associated risks. For multiple-choice questions,

the number and proportion of neurologists reporting each

response were recorded.

2.6 Populations and Subgroup Analysis

The primary population for the analysis included all eli-

gible respondents who had completed the survey. Out-

comes and respondent characteristics were summarized in

three ways: (1) for all seven countries combined, (2) sep-

arately for Germany, and (3) for six countries combined

excluding Germany. All other analyses were performed for

respondents combined from all seven countries.

A subgroup analysis of prescribers who had ever pre-

scribed retigabine versus those who had not was performed

for questions related to retigabine risks and respondent

characteristics. Subgroup analysis of respondents who

reported reading the retigabine education letter was per-

formed only for questions about retigabine risks.

3 Results

3.1 Study Population

A total of 8430 invitations were issued, 301 prescribers

responded and were screened for participation, and 294

(97.7 %) were eligible for analysis. Of eligible prescribers,

96 were German physicians. All eligible respondents

completed the survey online.

3.2 Participants

Of the 294 physicians who completed the survey, 94.9 %

had prescribed AEDs within the last month. Almost half

(49.0 %) had prescribed retigabine at some time point. The

geographic distribution of eligible physicians was as fol-

lows: Germany 32.7 %, Spain 20.4 %, UK 18.0 %, Slo-

vakia 9.5 %, Switzerland 7.8 %, Norway 6.5 %, and

Denmark 5.1 %.

Most physicians who completed the survey (91.8 %)

reported neurology as their primary specialty, and 4.8 %

specialized in epileptology. Approximately two-thirds

(64.3 %) of all physicians and 80.6 % of retigabine pre-

scribers reported having read the retigabine educational

letter. About half (50.7 %) of all physicians and 63.9 % of

retigabine prescribers reported learning about retigabine-

associated risks from the educational letter.

3.3 Survey Results

Responses by all eligible physicians to all questions related

to the understanding of retigabine-associated risks are

shown in Table 1.

The majority of eligible physicians (91.5 %) from all

seven countries understood that retigabine is approved for

use in partial-onset seizures (Q6), and 78.2 % recalled that

it may be prescribed only for patients aged 18 years or

older (Q11). Most (88.1 %) recalled that retigabine is not

indicated for monotherapy (Q7). Specific dose-related

knowledge (Q8, Q9, Q10, Q12, Q13, Q19) was recalled

among 57–74 % of eligible physicians.

Between 54.1 and 66.3 % of eligible physicians recalled

that patients taking retigabine had a risk of specific CNS

adverse events (AEs), and 64.6 % recalled the risk of uri-

nary retention in these patients (Q14). Fewer than half

(44.6 %) recalled an association between retigabine and

possible QT prolongation (Q20), although 76.5 % recalled

that they should warn patients prescribed retigabine about

new cardiac effects (Q23).

Awareness of many details regarding management of

specific risks was low. Only 20.4 % of physicians recalled

that dose titration may minimize the risk of CNS side

effects (Q18), and 25.9 % recalled that an electrocardio-

gram (ECG) is recommended for patients with congestive

heart failure (Q21).

3.4 Subgroup Analyses

Compared with all physicians who completed the survey,

similar but slightly higher proportions of retigabine pre-

scribers understood the prescribing information and recal-

led the risks of CNS, urinary, and cardiac effects associated

Understanding of Risks Associated with Retigabine 347
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with retigabine, as well as the appropriate management of

individual risks (Table 1).

Overall, physicians who had read the retigabine educa-

tion letter recalled more correct information regarding the

use of retigabine and its associated risks than those who

had not (Table 1). More physicians who had read the

retigabine education letter recalled that retigabine should

be taken three times a day [85.2 vs. 54.3 % (Q9)], that

retigabine is associated with a risk of urinary retention

[74.1 vs. 47.6 % (Q14)], that urinary AEs were generally

reported within 8 weeks after starting retigabine [67.2 vs.

33.3 % (Q15)], and that the ECG should be re-evaluated

after achievement of the maintenance dose in patients with

congestive heart failure [56.1 vs. 24.8 % (Q22)].

Slightly higher percentages of retigabine prescribers

understood the prescribing information and recalled the

risks associated with retigabine when compared with all

physicians who completed the survey (data not shown).

4 Discussion

The results of this survey, which assessed understanding of

the risks associated with retigabine by neurologists across

seven countries, provide an indication of the effectiveness

of risk-minimization measures for retigabine in Europe.

Generally, physicians had adequate knowledge of the

indication for retigabine use, but weaker recall of dose-

related information and management of specific risks.

Subgroup analyses showed that both the physicians who

read the retigabine education letter and those who had

prescribed retigabine had better recall of information

regarding the use of retigabine in patients with partial-onset

seizures and the associated risks than did physicians who

had not read the education letter or prescribed retigabine.

Responses from physicians in Germany were analyzed

separately due to the change in availability of retigabine in

that country at the time of the survey, but the results largely

paralleled those from physicians in the other six countries.

Although the original study design included patient and

prescriber surveys, the patient survey was not conducted

because of lack of patient recruitment by retigabine pre-

scribers, the relatively low uptake of retigabine in Europe,

and confidentiality regulations restricting direct contact

with patients. The original survey protocol was amended to

exclude Sweden because of delays in ethics committee

submissions.

This study was not based on retigabine prescribing

volume but, rather, targeted a geographically diverse pop-

ulation of physicians across Europe. The survey was con-

ducted online, which facilitated physicians’ responses. The

study design was based on GSK’s and UBC’s experience in

designing RMPs and conducting similar surveys in the EU.

Further, a similar US survey had been previously per-

formed by GSK to evaluate REMS for retigabine [12].

Further guidance on risk-minimization measures was not

available at the time of the survey [13, 14].

This was a voluntary survey in which the respondents

were self-selected; therefore, the sample, although random,

may not be representative of all physicians who prescribe

retigabine. The survey focused on the risks described for

retigabine in the PG, although this is not the only source of

information about risks associated with medication use.

While taking the survey, physicians were not restricted

from referencing educational materials, which could have

introduced a possible bias in the prior understanding of

risks associated with retigabine. However, it was purposely

not indicated which materials could be referenced to find

the responses. Additionally, subsequent to data collection,

retigabine was withdrawn in Germany. Therefore, the

survey results may not represent the current prescribing

population, as approximately one-third of respondents were

practicing in Germany.

Overall, results indicate mixed physician understanding,

ranging from adequate to limited recall, of the main risks

associated with retigabine. To strengthen risk-minimization

efforts for retigabine and following the identification of

new emerging risks in 2013 [15], GSK has since sent an

updated ‘Dear Healthcare Professional’ letter and initiated

another EU survey to assess how effectively specific risks

associated with retigabine use are communicated [16].

Acknowledgments Editorial support in the form of writing and

collating author comments was provided by Kate Jesien, PhD, Caudex

Medical Inc, New York, NY, USA, and funded by GSK.

Author contributions All authors met the International Committee

for Medical Journal Editors criteria for authorship, were fully

involved in manuscript development, and assume responsibility for

the direction and content. Lianna Ishihara had a major role in the

concept and study design, data analysis, and data interpretation; Anne

Lewis, Sathish Kolli, and Neil Brickel were involved in concept and

study design, data analysis, and data interpretation.

Compliance with Ethical Standards

Funding This study was sponsored and funded by GSK (Clini-

calTrials.gov Identifier: NCT01721213; GSK study number WEUK-

BRE5744) and conducted by UBC. Although GSK funded the study

described herein, no UBC employees were paid to participate as

authors of this manuscript.

Conflicts of interest Lianna Ishihara was an employee and share-

holder in GSK at the time of the study. She is currently employed by

Lundberg SAS. Neil Brickel is an employee and shareholder of GSK.

Anne Lewis is an employee of UBC. Sathish Kolli was an employee

of GSK as European Medical Advisor at the time of the survey. He is

currently employed by LEO Pharma.

352 L. Ishihara et al.



Ethical approval This was a cross-sectional, non-interventional,

observational survey. The study did not include intervention. The

survey was approved by the European Medicines Agency (EMA) for

implementation in all EU countries. Local regulations in each country

were also followed.

Open Access This article is distributed under the terms of the

Creative Commons Attribution-NonCommercial 4.0 International

License (http://creativecommons.org/licenses/by-nc/4.0/), which per-

mits any noncommercial use, distribution, and reproduction in any

medium, provided you give appropriate credit to the original

author(s) and the source, provide a link to the Creative Commons

license, and indicate if changes were made.

References

1. GlaxoSmithKline. Trobalt Summary of Product Characteristics.

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_

Product_Information/human/001245/WC500104835.pdf. Accessed

23 Mar 2015.

2. Brickel N, Gandhi P, VanLandingham KE, Hammond J,

DeRossett S. The urinary safety profile and secondary renal

effects of retigabine (ezogabine): A first-in-class antiepileptic

drug that targets KCNQ (Kv7) potassium channels. Epilepsia.

2012;53(4):606–12.

3. Brodie MJ, Lerche H, Gil-Nagel A, Elger C, Hall S, Shin P, et al.

Efficacy and safety of adjunctive ezogabine (retigabine) in

refractory partial epilepsy. Neurology. 2010;75(20):1817–24.

4. Porter RJ, Partiot A, Sachdeo R, Nohria V, Alves WM, 205 Study

Group. Randomized, multicenter, dose-ranging trial of retigabine

for partial-onset seizures. Neurology. 2007;68(15):1197–204.

5. Porter RJ, Burdette DE, Gil-Nagel A, Hall ST, White R, Shaikh

S, et al. Retigabine as adjunctive therapy in adults with partial-

onset seizures: integrated analysis of three pivotal controlled

trials. Epilepsy Res. 2012;101(1–2):103–12.

6. French JA, Abou-Khalil BW, Leroy RF, Yacubian EM, Shin P,

Hall S, et al. Randomized, double-blind, placebo-controlled trial

of ezogabine (retigabine) in partial epilepsy. Neurology.

2011;76(18):1555–63.

7. Head of Medicines Agencies, European Medicines Agency.

Guideline on good pharmacovigilance practices (GVP): Module

XVI Risk minimisation measures: selection of tools and effec-

tiveness indicators http://www.ema.europa.eu/docs/en_GB/

document_library/Scientific_guideline/2013/06/WC500144010.

pdf. Accessed 4 Jun 2015.

8. European Network of Centres for Pharmacoepidemiology and

Pharmacovigilance (ENCePP). WEUKBRE5744: European

survey of patient and prescriber understanding of risks associ-

ated with TROBALTTM. http://www.encepp.eu/encepp/view

Resource.htm?id=9225. Accessed 4 Jun 2015.

9. US National Institutes of Health. TrobaltTM products risk survey.

https://clinicaltrials.gov/ct2/show/NCT01721213. Accessed 4 Jun

2015.

10. GlaxoSmithKline. Physician’s guide: starting trobalt: points to

discuss with patients. http://hcp.gsk.ie/content/dam/Health/

en_IE/HCP_Home/content/Product/trobalt/documents/ie-trobalt-

physicians-guide.pdf. Accessed 23 Mar 2015.

11. US Food and Drug Administation. Risk Evaluation and Mitiga-

tion Strategy (REMS) assessments: social science methodologies

to assess goals related to knowledge: public workshop in June

2012. http://www.fda.gov/Drugs/NewsEvents/ucm292337.htm.

Accessed 4 Jun 2015.

12. US National Institutes of Health. REMS retigabine study. https://

clinicaltrials.gov/ct2/show/NCT01938560. Accessed 4 Jun 2015.

13. Prieto L, Spooner A, Hidalgo-Simon A, Rubino A, Kurz X, Arlett

P. Evaluation of the effectiveness of risk minimisation measures.

Pharmacoepidemiol Drug Saf. 2012;21(8):896–9. doi:10.1002/

pds.3305.

14. European Medicines Agency (EMA), European Network of

Centres for Pharmacoepidemiology (ENCePP). Guide on

methodological standard in pharmacoepidemiology June 2013.

http://www.encepp.eu/standards_and_guidances. Accessed 4 Jun

2015.

15. US Food and Drug Administation. FDA Drug Safety Podcast:

Anti-seizure drug Potiga (ezogabine) linked to retinal abnor-

malities and blue skin discoloration. http://www.fda.gov/Drugs/

DrugSafety/DrugSafetyPodcasts/ucm350120.htm. Accessed 4

Jun 2015.

16. European Network of Centres for Pharmacoepidemiology and

Pharmacovigilance (ENCePP). PRJ2250: survey of patient and

prescriber understanding of risks associated with TROBALT. http://

www.encepp.eu/encepp/viewResource.htm?id=6187. Accessed 23

Mar 2015.

Understanding of Risks Associated with Retigabine 353

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/001245/WC500104835.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/001245/WC500104835.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2013/06/WC500144010.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2013/06/WC500144010.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2013/06/WC500144010.pdf
http://www.encepp.eu/encepp/viewResource.htm?id=9225
http://www.encepp.eu/encepp/viewResource.htm?id=9225
https://clinicaltrials.gov/ct2/show/NCT01721213
http://hcp.gsk.ie/content/dam/Health/en_IE/HCP_Home/content/Product/trobalt/documents/ie-trobalt-physicians-guide.pdf
http://hcp.gsk.ie/content/dam/Health/en_IE/HCP_Home/content/Product/trobalt/documents/ie-trobalt-physicians-guide.pdf
http://hcp.gsk.ie/content/dam/Health/en_IE/HCP_Home/content/Product/trobalt/documents/ie-trobalt-physicians-guide.pdf
http://www.fda.gov/Drugs/NewsEvents/ucm292337.htm
https://clinicaltrials.gov/ct2/show/NCT01938560
https://clinicaltrials.gov/ct2/show/NCT01938560
http://dx.doi.org/10.1002/pds.3305
http://dx.doi.org/10.1002/pds.3305
http://www.encepp.eu/standards_and_guidances
http://www.fda.gov/Drugs/DrugSafety/DrugSafetyPodcasts/ucm350120.htm
http://www.fda.gov/Drugs/DrugSafety/DrugSafetyPodcasts/ucm350120.htm
http://www.encepp.eu/encepp/viewResource.htm?id=6187
http://www.encepp.eu/encepp/viewResource.htm?id=6187

	European Survey of Prescriber Understanding of Risks Associated with Retigabine
	Abstract
	Background
	Objective
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study Design
	Setting
	Subjects
	Screening and Baseline Assessments
	Statistical Analysis
	Populations and Subgroup Analysis

	Results
	Study Population
	Participants
	Survey Results
	Subgroup Analyses

	Discussion
	Acknowledgments
	References




