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About the Therapeutic Goods Administration (TGA) 
• The Therapeutic Goods Administration (TGA) is part of the Australian Government 

Department of Health, and is responsible for regulating medicines and medical 
devices. 

• The TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk 
management approach designed to ensure therapeutic goods supplied in Australia 
meet acceptable standards of quality, safety and efficacy (performance), when 
necessary. 

• The work of the TGA is based on applying scientific and clinical expertise to decision-
making, to ensure that the benefits to consumers outweigh any risks associated with 
the use of medicines and medical devices. 

• The TGA relies on the public, healthcare professionals and industry to report problems 
with medicines or medical devices. TGA investigates reports received by it to 
determine any necessary regulatory action. 

• To report a problem with a medicine or medical device, please see the information on 
the TGA website <https://www.tga.gov.au>. 

About the Extract from the Clinical Evaluation Report 
• This document provides a more detailed evaluation of the clinical findings, extracted 

from the Clinical Evaluation Report (CER) prepared by the TGA. This extract does not 
include sections from the CER regarding product documentation or post market 
activities. 

• The words [Information redacted], where they appear in this document, indicate that 
confidential information has been deleted. 

• For the most recent Product Information (PI), please refer to the TGA website 
<https://www.tga.gov.au/product-information-pi>. 
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organisation do not use the reproduction for any commercial purpose and retain this copyright notice and all 
disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or 
allowed by this copyright notice, all other rights are reserved and you are not allowed to reproduce the whole or any 
part of this work in any way (electronic or otherwise) without first being given specific written permission from the 
Commonwealth to do so. Requests and inquiries concerning reproduction and rights are to be sent to the TGA 
Copyright Officer, Therapeutic Goods Administration, PO Box 100, Woden ACT 2606 or emailed to 
<tga.copyright@tga.gov.au>. 
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AUC area under the plasma concentration versus time curve 
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BMI body mass index 

BOCF baseline observation carried forward 

BRENDA Biopsychosocial evaluation 

Report to the patient on assessment 

Empathic understanding of the patient’s situation 

Needs collaboratively identified by the patient and treatment 
provider 

Direct advice to the patient on how to meet those needs 

Assess reaction of the patient to advice and adjust as necessary for 
best care 
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1. Background 

1.1. Submission type 
This is a Category 1 (Type A) submission to register a new chemical entity. 

1.2. Drug class and therapeutic indication 
The indication in the Sponsor’s application form and the original proposed Product Information 
(PI) sheet reads as follows: 

“SELINCRO is indicated for the reduction of alcohol consumption in adult patients with 
alcohol dependence who have a high Drinking Risk Level (DRL), without physical 
withdrawal syndrome and who do not require immediate detoxification. 

SELINCRO should be prescribed in conjunction with psychosocial support focused on 
treatment adherence and reducing alcohol consumption.” 

The proposed indication does not include a comment on whether subjects should have failed 
non-pharmacological measures to treat their alcohol dependence prior to being prescribed 
nalmefene. Elsewhere in the proposed PI, however, the following comment appears during 
description of the pivotal efficacy studies: 

In Studies 1 (12014A; n = 579) and 2 (12023A; n = 655), 18%, and 33%, of the total 
population, respectively, considerably reduced their alcohol consumption in the period 
between screening and randomisation. Of the patients with a high or very high DRL at 
baseline, 35% experienced improvement due to non-pharmacological effects in the period 
between the initial visit (screening) and randomisation. At randomisation, these patients 
consumed such a small amount of alcohol that there was little room for further 
improvement (floor effect). Therefore, the patients who maintained a high or very 
high DRL at randomisation [that is, show persisting high DRL despite the non 
pharmacological effects associated with the enrolment process] were defined post 
hoc as the target population. (Emphasis and [explanatory addition] added.) 

The quoted paragraph indicates that the Sponsor now defines the target population according 
to very specific post hoc criteria – continued high or very high DRL despite the non-
pharmacological, psychosocial effects at work prior to randomisation in the pivotal studies – 
and that this was the subgroup in which the evidence for therapeutic efficacy was more 
favourable. Accordingly, the proposed indication should be altered to match. In the Sponsor’s 
primary submission, the Sponsor was attempting to use a very restrictive definition of the target 
group in their post hoc selection of favourable efficacy results, while nonetheless pursuing a 
broader definition of the target group for their marketing authorisation – and neither of these 
definitions corresponded with the prospectively defined target group of the pivotal studies, 
which was broader still. 

The situation is further complicated by the Sponsor’s reference to ‘high or very high DRL at 
randomisation’ in the bolded section above, which makes sense in a trial setting but maps 
imprecisely to the clinical setting – such that the Sponsor and the evaluator disagree on how the 
target group should be identified in the clinical setting. 

It is of additional concern that the Sponsor’s original Briefing Document used a very broad 
definition of the target group: 

“Selincro is indicated for the reduction of alcohol consumption, in conjunction with psychosocial 
support, in adult patients with alcohol dependence” 
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This broad definition is at odds with the Sponsor’s subsequent focus on one particular post hoc 
subgroup analysis, and with their insistence that the prospective efficacy results in the total 
pivotal population should be omitted from the PI and de-emphasised in this evaluation report. 

The approved European Summary of Product Characteristics expresses the indication as 
follows: 

Selincro is indicated for the reduction of alcohol consumption in adult patients with 
alcohol dependence who have a high drinking risk level (DRL) [see section 5.1], without 
physical withdrawal symptoms and who do not require immediate detoxification. Selincro 
should only be prescribed in conjunction with continuous psychosocial support focused on 
treatment adherence and reducing alcohol consumption. Selincro should be initiated 
only in patients who continue to have a high DRL two weeks after initial assessment. 
(Emphasis added.) 

The European wording for the indication is more appropriate than that proposed for the 
Australian PI in the Sponsor’s original submission, but it does not clearly indicate the purpose of 
the two-week wait. 

Also, the indication should specify what ‘high DRL’ means, using terms familiar to most 
prescribers. 

In the first-round Clinical Evaluation Report (CER1), the following indication was suggested: 

SELINCRO is indicated for the reduction of alcohol consumption in adult patients with 
alcohol dependence who continue to have a high Drinking Risk Level (alcohol > 60 g/day 
for men and > 40 g/day for women) despite psychosocial interventions including 
counselling and documentation of alcohol intake during a pre-treatment baseline period of 
at least 2 weeks. 

SELINCRO should only be prescribed in conjunction with psychosocial support focused on 
treatment adherence and reducing alcohol consumption. It should not be used in patients 
who have physical withdrawal syndrome or require immediate detoxification. 

In their Section 31 response, the Sponsor has explicitly rejected this wording, along with the 
evaluator’s interpretation of how the Sponsor’s post hoc definition of the target group (‘at least 
high DRL at Randomisation and Baseline’) might be applied to clinical practice, proposing yet 
another indication: 

SELINCRO is indicated for the reduction of alcohol consumption in adult patients with 
alcohol dependence who continue to have a high Drinking Risk Level (alcohol > 60 g/day 
for men and > 40 g/day for women) for at least 2 weeks after a comprehensive clinical 
assessment, including documentation of alcohol intake. 

SELINCRO should only be prescribed in conjunction with psychosocial support focused on 
treatment adherence and reducing alcohol consumption. It should not be used in patients 
who have physical withdrawal syndrome and require immediate detoxification. 

In the evaluator’s opinion, this version is still inadequate. 

1.3. Dosage forms and strengths 
The submission proposes registration of the following dosage form: 

• SELINCRO nalmefene 18mg (as hydrochrloride dehydrate) 

In different contexts, this dose is variously referred to as nalmefene 20mg (referring to the 
quantity of nalmefene hydrochloride) or as 18mg (referring to the quantity of nalmefene base). 
In all of the major efficacy studies and most of the clinical pharmacology studies, the 20mg 
designation was used, and this report will follow that convention. 
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1.4. Dosage and administration 
The proposed dose is nalmefene 18mg daily [20mg daily] as needed, taken before the perceived 
period of risk. 

The proposed PI provides the following dosing instructions: 

SELINCRO is to be taken as-needed: on each day the patient perceives a risk of drinking 
alcohol; one tablet should be taken, preferably 1 - 2 hours prior to the anticipated time of 
drinking. If the patient has started drinking alcohol without taking SELINCRO, the patient 
should take one tablet as soon as possible. The maximum dose of SELINCRO is one tablet per 
day. 

2. Clinical rationale 

2.1. Evolution of clinical role for nalmefene 
Nalmefene binds to opioid receptors, including μ, δ, and κ receptors. In vitro studies have shown 
that it is a selective opioid receptor antagonist at the μ and δ receptors and a partial agonist at κ 
receptors. The Sponsor proposes that antagonist activity at μ opioid receptors (mu-receptors) is 
the most important activity with respect to the current proposed indication. 

Nalmefene was initially developed as an opioid antagonist, and parenteral forms have been 
approved for use in the treatment of opioid overdose in a number of countries including the 
United States (1995) and Canada (1996). It has since been discontinued in the United States, for 
business reasons, and similarly it appears not to have made it to the Canadian market. 
Parenteral forms are still available for treatment of opioid overdose in Mexico and China. 

Nalmefene has also been tested for efficacy in a large number of indications, ranging from 
cystitis to rheumatoid arthritis, with an eventual focus on addiction disorders, including 
gambling and smoking. Finally, it was assessed for efficacy in alcohol dependence, the currently 
proposed indication. The drug has passed through a number of sponsors, each of whom has had 
different ideas about its potential therapeutic role. The current Sponsor, Lundbeck, acquired the 
rights for nalmefene in 2006, and has performed three efficacy/safety studies in the setting of 
alcohol dependence. The previous Sponsor, Biotie, assessed nalmefene in alcohol use disorders, 
a more loosely defined category. 

The drug was not primarily developed for treatment of alcohol dependence, and the clinical 
rationale for its use in alcohol dependence is somewhat post hoc. Indeed, the Sponsor’s 
conception of how the drug should be used is still evolving. After the pivotal studies described in 
this report, but prior to submission, the current Sponsor significantly modified the therapeutic 
target; the target group described in the proposed PI, for instance, is different to that identified 
prospectively in the pivotal efficacy studies. 

The precise mechanism of action (MOA) of nalmefene in the treatment of alcohol dependence is 
still unclear. The Sponsor points out that alcohol consumption results in mesolimbic dopamine 
release that is facilitated by the release of β-endorphins, and this provides positive 
reinforcement. The Sponsor also suggests that “After repeated exposure to high doses of 
alcohol, neuroadaptations occur in several neurotransmitter neuropeptide systems, including 
the opioid receptor system, which leads to negative reinforcement that drives continued alcohol 
intake.”  The relationship between positive and negative enforcement is not made clear in the 
Sponsor’s Clinical Overview, and details of the proposed neuroadapatations involved in negative 
reinforcement were not provided in the original clinical submission. The Clinical Overview 
suggests that antagonism of mu-receptors plays a role, but a detailed pharmacological rationale 
was not provided. The Sponsor’s submission also mentions that preclinical in vivo studies have 
shown that nalmefene reduces alcohol consumption, but assessment of those preclinical studies 
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is beyond the scope of this Clinical Evaluation Report. The Sponsor proposes that the 
therapeutic effect is possibly mediated by modulating cortico-mesolimbic functions, and 
concludes: “The most likely mechanism of action of nalmefene is to reduce the reinforcing 
effects of alcohol and thereby help the patient to reduce drinking.” 

Overall, understanding of the MOA of nalmefene appeared vague in the Sponsor’s original 
submission, and this did not provide a strong basis for expecting substantial efficacy in humans. 
On the other hand, naltrexone, another opioid antagonist, has been approved for treatment of 
alcohol dependence in some countries, so there is some indirect evidence that opioid 
antagonism may be useful in alcohol dependence. 

In response to the first-round Clinical Evaluation Report (CER1), the Sponsor has provided 
additional information about the proposed MOA of nalmefene. 

2.2. Clinical need for new treatments for alcohol dependence 
The Sponsor mounts a clear case that new treatments for alcohol dependence are needed. 
Alcoholism is obviously a major clinical and social problem, with extensive repercussions 
including liver disease, heart disease, neurological toxicity, an increased risk of injury, and social 
disruption. The evidence showing alcoholism to be harmful does not need to be reviewed here, 
but the Sponsor’s Clinical Overview provides a good summary (pages 10 to 16). 

Alcohol dependence is rightly considered a disease, because of the underlying neurotransmitter 
changes that mediate addiction, but alcohol intake also reflects conscious choices on the part of 
the drinker. This means that education and other psychosocial interventions play an important 
role in curtailing excessive drinking. Alcohol dependence is difficult to study in standard 
placebo-controlled studies, because the endpoint, drinking behaviour, is under partial voluntary 
control. 

The main existing treatments for alcohol dependence consist of psychosocial support programs, 
with pharmacological approaches playing a secondary role. The main psychosocial measures 
include Cognitive Behavioural Therapy, Motivational Enhancement Therapy, and 12-Step 
Facilitation. These can be combined with acute detoxification approaches, which usually require 
inpatient monitoring and management of withdrawal effects. Research has shown that all of the 
major psychosocial interventions have similar efficacy and that they share many overlapping 
design features. The most important aspect of all psychosocial interventions is the quality of the 
therapeutic relationship between the treatment provider and the patient. 

In the submitted Lundbeck studies, blinded nalmefene treatment was combined with a 
psychosocial approach known as BRENDA, standing for: 

• Biopsychosocial evaluation 

• Report to the patient on assessment 

• Empathic understanding of the patient’s situation 

• Needs collaboratively identified by the patient and treatment provider 

• Direct advice to the patient on how to meet those needs 

• Assess reaction of the patient to advice and adjust as necessary for best care 

Existing pharmacological treatments for alcohol dependence include disulfiram, acamprosate, 
and naltrexone, all of which are currently approved in the EU for this indication. The same drugs 
are also indicated for the maintenance of abstinence as part of a counselling programme. 
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The role of these drugs has been summarised by the European Medicines Agency (EMA) in their 
“Guideline on the development of medicinal products for the treatment of alcohol dependence”, as 
follows:1 

Disulfiram is classified as an aversive treatment modality and primarily applied as a test of 
motivation or compliance with therapy. It interferes with alcohol metabolism, causing 
accumulation of toxic acetaldehyde. If alcohol is consumed simultaneously (although it is 
strongly recommended to avoid this), Disulfiram causes severe headache, nausea, and with 
higher amount of alcohol also more dangerous toxic effects. 

Acamprosate, a GABA agonist and functional glutamate antagonist, is used as an anti-
craving substance in several EU countries for preventing relapses in abstinent alcohol 
users. It has shown higher abstinence rates and longer periods of abstinence respectively, 
compared to placebo in several but not all trials. 

Naltrexone, a non-selective opiate antagonist, binds with receptors for endogenous opioids 
and appears to modify some of the reinforcing effects of alcohol and to prevent the 
reinstatement of extinguished alcohol-seeking behaviour induced by alcohol-associated 
cues. Naltrexone treated alcohol-dependent patients have been reported to drink less 
frequently and smaller quantities. However, no benefit in continued abstinence vs. placebo 
has been shown. 

In general, it is expected that use of these drugs is combined with psychosocial treatments. 

2.3. Alcohol reduction as a therapeutic goal 
In previous studies of treatments aiming to achieve abstinence, 40 to 75% of the patients who 
follow an abstinence treatment plan relapse within the first 12 months.2 In one 5-year follow-up 
study,3 44% of the patients had remained abstinent, 38% had relapsed to heavy drinking, and 
7% were drinking at non-heavy levels. 

Given that success rates in achieving abstinence are poor with available interventions, and not 
every patient who suffers from alcohol dependence has abstinence as their goal, the Sponsor 
proposes that a treatment aimed at reducing alcohol intake in problem drinkers could serve a 
useful role. This is reasonable, but raises the question of how much reduction is a worthwhile 
therapeutic goal. 

The World Health Organisation’s “International Guide for Monitoring Alcohol Consumption and 
Related Harm” defines several brackets of risk, as shown in the table below; the narrowest 
bracket ranges from 40-60 g/day in men and from 20 - 40g/day in women. As a rough guide, 
then, a shift in alcohol consumption of ≥ 20g/day could be considered potentially clinically 
significant. 

                                                             
1 European Medicines Agency, Committee for Medicinal Products for Human Use (CHMP), “Guideline on the 
development of medicinal products for the treatment of alcohol dependence (EMA/CHMP/EWP/20097/2008)”, 18 
February 2010. 
2 Sadock BJ, Sadock VA. Kaplan and Sadock’s Comprehensive textbook of psychiatry. Philadelphia: Lippincott Williams 
& Wilkins, 2004; Miller WR, Walters ST, Bennett ME. How effective is alcoholism treatment in the United States? J Stud 
Alcohol 2001; 62: 211-220. 
3 Gual A, Lligoña A, Colom J. Five-year outcome in alcohol dependence. A naturalistic study of 850 patients in 
Catalonia. Alcohol. 1999; 34: 183-192. 
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Table 1. Drinking Risk Levels (DRLs) of Alcohol Consumption 

 

3. Contents of the clinical dossier 

3.1. Scope of the clinical dossier 
The panel below shows the relationship between the submitted studies. The submitted dossier 
contained 17 clinical pharmacology studies (13505A is listed twice below), 3 major studies in 
Alcohol Dependence performed by the current Sponsor, Lundbeck, two of which can be 
considered pivotal, and 5 studies in Alcohol-Use Disorders by a previous Sponsor, Biotie. A 
number of older efficacy studies for other indications are also listed in the panel, but are only 
relevant to the assessment of safety. 

Figure 1. Overview of Nalmefene Clinical Development Program 

 
The submission contained the following clinical information: 

• 17 clinical pharmacology studies, all of which included some pharmacokinetic data; 3 
provided pharmacodynamic data (an alcohol interaction study, a PET study and a dose-
response study), and 1 was primarily a safety study (the QTc study). 

• 1 population pharmacokinetic analysis. 

• 2 pivotal Lundbeck efficacy studies. 
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• 1 supportive Lundbeck safety/efficacy study. 

• 5 Biotie studies in Alcohol-use Disorders. 

• Literature References. 

• A tabulated Summary of all clinical studies. 

3.2. Paediatric data 
The submission did not included paediatric data. 

3.3. Good clinical practice 
The Lundbeck studies, including the pivotal efficacy studies, included statements of compliance 
with Good Clinical Practice (GCP). Several older studies by previous sponsors failed to declare 
compliance with GCP, and a couple of very early PK studies were clearly non-compliant with 
GCP – for instance, they lacked any discussion of safety. 

Overall, compliance with GCP was declared in the studies that mattered. Regrettably, 
compliance with GCP in the conduct of these studies does not necessarily mean that appropriate 
practices were followed in the reporting of the results. 

The ICH Guidelines for GCP includes the following statement about the need for prospectively 
identified endpoints: 

“6.4 Trial Design 

The scientific integrity of the trial and the credibility of the data from the trial depend 
substantially on the trial design. A description of the trial design, should include: 

6.4.1 A specific statement of the primary endpoints and the secondary endpoints, if any, to be 
measured during the trial.” 

The study protocols contained clear statements of the primary endpoints and the proposed 
method of analysis, but the Sponsor’s submission worked against the intent of the ICH 
guidelines by shifting the focus from prospectively stated endpoints to post hoc analyses. This 
was most marked in the proposed PI, where the prospective endpoints for the pivotal studies 
were not even mentioned, and instead p-values for a post hoc subgroup were provided. 

4. Pharmacokinetics 

4.1. Studies providing pharmacokinetic data 
Tables 2 and 3 show an overview of studies. 
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Table 2. Overview of Clinical Pharmacology Studies 
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Table 3. Submitted pharmacokinetic studies. 

PK topic Subtopic Study ID * 

PK in healthy 
adults 

General PK - Single dose oral JF-1-121 * 

IV, oral R7  

IV, IM JF-101-101A  

IV 09 * 

Multi-dose 13505A * 

 CPH-101-
0902 

 

 BTT31CD005  

Pooled Analysis of Multiple PK Studies 14019A * 

Bioequivalence† - Single dose. Tablet vs 
Solution 

JF-1-121 * 

 IX 313-003  

 Bioavailability IV vs Oral R7 * 

Mass Balance 12393A * 

 JF-1-137 * 

Food effect IX-313-003 * 

 CPH-101-
1302 

* 

 13505A  

PK in special 
populations 

Target population § - Single dose -  

Multi-dose -  

Hepatic impairment 12417A * 

 21 * 

Renal impairment 22 * 

Neonates/infants/children/adolescents -  

Elderly 19 * 
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PK topic Subtopic Study ID * 

Genetic/gender 
related PK 

Males versus females 13505A * 

Race 13505A * 

PK interactions Ethanol 13513A * 

Population PK 
analyses 

Healthy subjects 12735A * 

* Indicates the primary aim of the study. 
† Bioequivalence of different formulations. 
§ Subjects who would be eligible to receive the drug if approved for the proposed indication. 

None of the pharmacokinetic studies had such severe deficiencies that they were excluded from 
consideration, but the bioavailability study, R7, was inadequate in the context of the current 
submission, because it was small, with only four subjects receiving matching IV and oral doses, 
and the doses administered were well below the proposed dose. Also, it produced estimates of 
bioavailability that were markedly inconsistent with a pooled analysis of other studies. The 
Sponsor has since argued that the pooled analysis is likely to have been more reliable. 

4.2. Summary of pharmacokinetics 
The information included in the proposed PI and in the summary below is primarily derived 
from an integrated PK analysis (Study 14019A) which was in turn derived from source data in 
the original conventional pharmacokinetic studies, pooled and reanalysed by the current 
Sponsor. 

4.2.1. Pharmacokinetics in healthy subjects 

The main PK parameters of nalmefene are show in the table below, which represents the 
integrated PK data from all oral dose studies in fasting, healthy volunteers, recalculated from 
the source data by the current Sponsor (Study 14019A). The values cited for tmax, t½ and AUC 
are broadly consistent with the results of the individual studies from which these estimates 
were derived. The proposed PI uses these recalculated values, which is appropriate. 
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Table 4. Mean Dose-normalised Pharmacokinetic Parameters Derived from the 
Integrated Pharmacokinetic Analysis of Nalmefene Data — Study 14019A 

 
4.2.1.1. Absorption 

As shown in the above table, nalmefene is rapidly absorbed after a single oral administration of 
18 mg (20mg of nalmefene hydrochloride), reaching a peak concentration (Cmax) of 16.5 ng/ml 
after approximately 1.5 hours, producing an exposure (AUCinf) of 131 ng·h/mL. 

Based on population pharmacokinetic modelling, the absorption of nalmefene from tablets can 
be described by a first-order rate constant of approximately 0.75/h. 

Two mass-balance studies with oral radio-labelled 14C-nalmefene have been conducted in 
human subjects, but the first (JF-1-1137) was technically inadequate because of poor sensitivity 
in the radio profiling of samples, so absorption data are primarily derived from the second 
study (12393A). 

Most of a radiolabelled dose is absorbed from the gut, with only a small proportion of 
radioactivity (~20%) recovered from faeces. Following a single oral dose of 20mg 14C-
nalmefene, mean total recovery of drug-related material was 91% at 240 hours post-dose, with 
71% of the total radioactivity recovered from urine, on average, compared to 20% (CV 2.6%) in 
faeces. 

4.2.1.1.1. Sites and mechanisms of absorption 

The precise sites and mechanisms of absorption were not discussed by the Sponsor. 

4.2.1.2. Bioavailability 

4.2.1.2.1. Absolute bioavailability 

The adequacy of data for estimation of absolute bioavailability was discussed by Lundbeck and 
the TGA prior to submission. During initial pre-submission planning, the TGA noted that 
Lundbeck had not clearly indicated whether an absolute bioavailability study had been 
performed. 
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Lundbeck responded as follows: 

Lundbeck will provide study R7 (21,266- R7), a dedicated absolute oral bioavailability 
study, and its associated PK report. This study, which is entitled “Phase I Rising Dose 
Tolerance and Oral Bioavailability Study of Nalmefene in Healthy Volunteers”, is referred 
to in Module 2.7.1 and the Module 5 Table of Contents that were included with the PPF 
submission dated 22 July 2013. The absolute oral bioavailability of nalmefene has been 
estimated in this study where subjects were dosed single intravenously and orally in a 
crossover design. Furthermore, Study 12735A provides an additional estimate of oral 
absolute bioavailability, which was determined from PK modelling that included the 
results from R7 and eight other studies. Of these eight studies four included intravenous 
dosing and contributed to the population model and the measure of absolute 
bioavailability. A value of the absolute oral bioavailability was calculated as 41%, which is 
reported in the clinical overview, clinical summaries and the draft Product Information. 

In the draft PI, the absolute oral bioavailability of nalmefene is described as 41%. This value is 
derived from pooling Study R7 with eight additional studies, rather than directly derived from a 
conventional bioavailability study. 

Study R7, performed in 1983 by Key Pharmaceuticals, was not sufficiently robust to provide 
accurate data on bioavailability. It involved two small groups of 4 subjects each. Group 1 (n = 4) 
received 0.5 and 2.0 mg IV nalmefene, and 2.0, 8.0 and 32.0 mg of oral nalmefene and placebo. 
Group 2 (n = 4) received 1.0 and 2.0 mg IV nalmefene, and 4.0, 16.0 and 64.0 mg of oral 
nalmefene and placebo. Thus, only four subjects (in Group 1) received the same dose of IV and 
oral nalmefene, and the maximum dose received IV was one tenth of that proposed for clinical 
use. Estimates of bioavailability were performed 23 years after the original study, in a 
reanalysis by Biotie, and did not produce stable estimates in the range suggested by the PI: 

When the dose-normalized values for area under the concentration by time curve until 
infinity after po and iv dosing were compared subject-wise, the bioavailability was 60-72% 
in three subjects and seemed 120% in one. [R7 Pharmacokinetic Report] 

That is, bioavailability seemed to range from 60-120%, and was not similar to 41% in any 
subject. 

Because of the low intravenous dose used in Study R7, plasma nalmefene levels rapidly fell 
below the limit of quantification, so Biotie conceded that the terminal elimination phase was 
probably not observed, adding further doubt to dose-normalised estimates of exposure. Finally, 
this study was performed with earlier formulations of nalmefene, not the one proposed for 
release, and no relevant studies of relative bioavailability have been performed with the ITBM 
formulation. 

Thus, while 41% is the Sponsor’s current best estimate for bioavailability, the evidence for this 
value is indirect and the estimate should be considered uncertain. 

4.2.1.2.2. Bioavailability relative to an oral solution or micronised suspension 

The bioavailabilities of oral solution and oral tablet are similar. In the population PK analysis 
based on 9 Phase I studies, the absorption rate constant for nalmefene as an oral solution 
(1.40/h) was substantially higher than that estimated for an oral tablet (0.751/h). 

4.2.1.2.3. Bioequivalence of clinical trial and market formulations 

The formulation used in the pivotal Lundbeck studies is ostensibly the same as the formulation 
proposed for the market. 
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4.2.1.2.4. Bioequivalence of different dosage forms and strengths 

The Sponsor is only proposing one dosage form and strength. Earlier PK studies were 
performed with different doses and formulations, and can only be considered approximately 
equivalent to the formulation proposed for clinical use. 

4.2.1.2.5. Bioequivalence to relevant registered products 

Not applicable. 

4.2.1.2.6. Influence of food 

Different PK studies yielded slightly different estimates of the possibility of a significant food 
effect. In one study (Study CPH-101-1302), co-administration with high-fat food increased the 
total exposure (AUC) to nalmefene by 30% and increased the peak concentration (Cmax) by 
~50%, but delayed the time to peak concentration (tmax) by ~30 min. In a study of Japanese 
men (Study 13505A), no substantial food effect was noted. In the population PK analysis, food 
intake significantly increased oral bioavailability, by ~30%. 

Given the acceptable tolerability of higher doses of nalmefene, this food effect is unlikely to be 
clinically significant. 

4.2.1.2.7. Dose proportionality 

Dose proportionality was assessed in Study BTT31-CD005, in which 20mg and 80mg nalmefene 
were administered orally, and in Study 13505A, in which 20mg and 40mg nalmefene were 
administered orally for up to 5 days. 

In Study BTT31-CD005, increasing the dose 4-fold from 20mg to 80mg increased Cmax ~4.4 
fold, and increased AUC0-tau ~4.3 fold. In Study 13505A, body-weight adjusted oral clearance 
was similar for 20 mg and 40mg in Japanese men, Japanese women, and Caucasian women. A 
minor increase of 30% in body weight-adjusted clearance was observed between the 20mg and 
40mg dose group in Caucasian men. Thus, overall, oral doses at and above the recommended 
dose range show approximate dose proportionality. 

Intravenously administered nalmefene at doses between 0.5 and 24mg also showed 
approximately linear dose proportionality (Studies JF-1-101-101A, 09, and 19). 

4.2.1.2.8. Bioavailability during multiple-dosing 

As discussed above, no direct, absolute bioavailability study of nalmefene was submitted, apart 
from an old study, R7, which produced unreliable results. The PK of multiple doses of nalmefene 
were compared to single dose PK in Study 13505A and there were no important differences. 

4.2.1.2.9. Effect of administration timing 

Apart from the food effect, no studies assessed the effects of timing of administration. There are 
no a priori reasons for suspecting a substantial variation in PK at different administration times. 

4.2.1.3. Distribution 

4.2.1.3.1. Volume of distribution 

Distribution was estimated in the pooled analysis of the Phase I studies. The estimated volume 
of distribution (Vz/F) was approximately 3200 L (SD 3770 L), indicating that nalmefene 
undergoes extensive and highly variable extravascular distribution. 

4.2.1.3.2. Plasma protein binding 

The average protein-bound fraction of nalmefene in plasma was estimated to be ~29%, based 
on administration of radiolabelled nalmefene (Study BTT31-AD036). This fraction remained 
consistent over a range of concentrations up to 400ng/mL. 
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4.2.1.3.3. Erythrocyte distribution 

Based on administration of radiolabelled nalmefene, and subsequent comparison of the 
radioactivity of whole blood versus plasma, some nalmefene-related compounds appear to be 
excluded from red blood cells. The mean exposure to total radioactivity in plasma (based on 
AUC0-inf) was approximately 1.5 times that observed in whole blood (with individual ratios 
ranging from 1.2 to 1.9; see Study 19). 

4.2.1.3.4. Tissue distribution 

In a positron emission tomography (PET) study involving single and repeated daily dosing with 
20mg nalmefene (Study CPH-101-0902), PET signals were consistent with 94-100% receptor 
occupancy within 3 hours after dosing, suggesting that nalmefene readily crosses the blood-
brain barrier. 

Based on the volume of distribution (~3200 L), nalmefene is extensively distributed to 
extravascular tissues, but no clinical study assessed the specific sites of distribution. 

4.2.1.4. Metabolism 

The primary mechanism of clearance of nalmefene is by glucuronide conjugation, followed by 
renal excretion of metabolites along with some unaltered nalmefene. 

The oral clearance of nalmefene (CL/F) was estimated to be ~169 L/h. The terminal half-life 
was estimated to be 12.5 hours. 

4.2.1.4.1. Metabolites identified in humans 

Metabolism of nalmefene is extensive, and includes a number of common biotransformations, 
such as hydroxylation, N-dealkylation, glucuronic acid conjugation, and sulphation. The tables 
below list the metabolites recovered from faces (Table 5) and plasma (Table 6). 

In plasma, nalmefene only accounted for ~4.5% of the total exposure (AUCinf ) to nalmefene-
related compounds (Study 12393A). In total, 9 metabolites were quantified in human plasma, 
and the predominant metabolite in plasma was nalmefene 3-O-glucuronide (Study 13081). 

Table 5. Nalmefene and Metabolites in Pooled Urine and Faeces from Healthy Men (n = 6) 
following a Single Oral Dose of 20mg 14C-Nalmefene — Study 13081 
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Table 6. Nalmefene and Metabolites in Pooled Plasma from Healthy Men (n = 6) following 
a Single Oral Dose of 20mg 14C-Nalmefene — Study 13081 

 
4.2.1.4.2. Sites of metabolism and mechanisms / enzyme systems involved 

As illustrated in the figure below, the main enzyme systems involved in the metabolism of 
nalmefene are CYP3A4/5 and UGT2B7, with a minor contribution from UGT1A3 and UGT1A8. 

Figure 2. Biotransformation of Nalmefene 

 
The major metabolite is nalmefene 3-O-glucuronide, produced by the UGT2B7 enzyme (with 
contributions by UGT1A3 and UGT1A8). A small proportion of nalmefene is converted to 
nalmefene 3-O-sulphate by sulphation, and another small proportion is converted to 
nornalmefene by CYP3A4/5. Nornalmefene undergoes similar conversions, producing 
nornalmefene 3-O-glucuronide and nornalmefene 3 - O-sulphate. 

Two unknown metabolites have also been identified: M7 found in faeces and M10 found in 
plasma. These were found at low levels, as shown in the tables above. 
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4.2.1.4.2.1. Active metabolites 

The only significant active metabolite of nalmefene is nalmefene 3 - O-sulphate. It has a potency 
at opioid receptors that is similar to nalmefene, but it is present in relatively low concentrations 
(<10% of nalmefene concentrations) and therefore makes only a small contribution to the 
overall pharmacological effect. 

4.2.1.4.2.2. Other metabolites 

The other metabolites identified (figure and tables above) do not appear to contribute 
significantly to the overall pharmacological effect on opioid receptors. 

4.2.1.4.3. Interconversion between enantiomers 

Interconversion between enantiomers does not appear to occur to an appreciable extent. The 
chiral centre of nalmefene derives its configuration from its natural source, and this appears to 
be stable. 

4.2.1.4.4. Pharmacokinetics of metabolites 

The PK of the major nalmefene metabolites are summarised in the table below. 

Table 7. Pharmacokinetic Parameters of Nalmefene and Metabolites in Plasma following 
a Single Oral Dose of 20mg Nalmefene - Study 12417A 

 
4.2.1.4.5. Consequences of genetic polymorphism 

The Sponsor did not address the possibility of genetic polymorphism affecting the PK of 
nalmefene. 
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4.2.1.5. Excretion 

4.2.1.5.1. Routes and mechanisms of excretion 

Nalmefene metabolites are predominantly excreted by the renal route, along with a small 
amount of unchanged parent compound (< 3% of administered dose), but some non-renal 
elimination also occurs. About half (54%) of the total administered dose is excreted in urine as 
nalmefene 3 - O-glucuronide, whereas other metabolites are present in the urine in much lower 
amounts (< 3% each). 

As noted below, faecal elimination accounts for about 19% of total excretion. 

4.2.1.5.2. Mass balance studies 

In total, compounds collected from faeces account for ~19% of an administered radioactive 
dose, compared to urine which accounts for 70% (leaving 11% unrecovered, Study 12393A). 

Nornalmefene was the predominant metabolite recovered from faeces, accounting for about 5% 
of an administered dose. Conjugated compounds, in general, were much more likely to be 
eliminated renally. 

In an earlier study (JF-1-137), recovery from faeces was slightly greater: following oral dosing 
with 14C-nalmefene, overall recovery of drug-related material was 74%, with 49% recovered 
from urine and 25% from faeces over a period of 7 days. In the same study, 36 to 69% of the 
total dose was excreted in urine and 17 to 18% in faeces after intravenous dosing. Thus, overall, 
non-renal clearance of metabolites plays a relatively minor role. 

4.2.1.5.3. Renal clearance 

Renal clearance accounts for about 70% of an administered dose of nalmefene, with the main 
compound in urine being nalmefene 3-O-glucuronide, which accounts for 54% of an 
administered dose. Clearance of nalmefene from the plasma does not depend closely on renal 
function, because the primary mechanism of plasma clearance of the parent compound is 
hepatic metabolism, but studies in the setting of severe renal impairment show evidence of 
delayed clearance. 

4.2.1.6. Inter- and intra-individual variability of pharmacokinetics 

The inter- and intra-individual variability of the main PK parameters was estimated in the 
integrated PK analysis (Study 14019A), and is shown below expressed as the percent coefficient 
of variation (CV%). The variability was up to ~45% for the inter-subject variability (first value 
in each pair in the table), and up to ~31% for the intra-subject variability, depending on the PK 
parameter under consideration. This is an acceptable degree of variability, unlikely to have 
significant clinical consequences given the broad therapeutic ratio of nalmefene. 

Table 8. Inter- and Intra-subject Variability (CV%) of Pharmacokinetic Parameters of 
Nalmefene, Nornalmefene and their Conjugates following Oral Administration of 
Nalmefene - Study 14019A 
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4.2.2. Pharmacokinetics in the target population 

Pharmacokinetics in the target population were not directly assessed. A population-PK study 
was submitted, but it was based on results in healthy volunteers. 

Subjects with alcohol dependence are at increased risk of hepatic impairment, which increases 
exposure to nalmefene as discussed below. It is unclear if chronic alcohol use modifies the 
activity of the hepatic enzyme systems involved in the metabolism of nalmefene, and this issue 
should be addressed by the Sponsor. Acute exposure to alcohol does not appear to modify 
exposure to nalmefene (but, importantly, nalmefene appears to increase exposure to alcohol by 
~9%, with broad confidence limits for this PK effect that include the possibility of no 
interaction. 

4.2.3. Pharmacokinetics in other special populations 

The population-PK analysis assessed the effects of gender, age and ethnicity on the PK of 
nalmefene, finding no important effects. For central volume of distribution (V2), age emerged as 
a significant covariate, with V2 decreasing with age. Over the range of 18 to 80 years assessed, 
the estimated V2 decreased from 287 to 156 L. This is unlikely to be clinically important, given 
the acceptable tolerability of nalmefene at doses higher than that proposed for clinical use. 

The main covariate affecting clearance (CL) of nalmefene was lean body mass (LBM), which 
showed a statistically significant effect. CL increased with LBM and, over the range of LBM 
assessed (37.3 to 74.2 kg), estimated CL ranged from 46.7 to 71.8 L/h. This is unlikely to be 
clinically important. 

4.2.3.1. Pharmacokinetics in subjects with hepatic impairment 

Two studies have been performed assessing the PK of nalmefene in subjects with hepatic 
impairment: in an early study (Study 21, n = 12 with impairment, n = 12 controls), 
intravenously administered nalmefene (2.0mg) was administered to patients with mild, 
moderate, or severe hepatic impairment and to normal subjects; in a later study (12417A), oral 
nalmefene (20mg) was administered to patients with mild or moderate hepatic impairment, in 
comparison to normal subjects. 

In the early, low-dose IV study, patients with mild hepatic impairment had an AUCinf that was 
similar to healthy subjects (34.3ng·h/mL), whereas patients with moderate or severe 
impairment had AUCinf that was 45% (49.8 ng·h/mL) or 51% (51.9ng·h/mL) higher, 
respectively. The elimination half-life was similar in all groups, but the total body clearance was 
22% to 33% lower in patients with hepatic impairment, compared to healthy subjects. 

The PI refers to data from the later study, which used the proposed 20mg oral dose. In patients 
with mild hepatic impairment, exposure (AUC) increased 1.5 times and oral clearance decreased 
by approximately 35%. In patients with moderate hepatic impairment, exposure increased 2.9 
times for AUC and 1.7 times for Cmax, while oral clearance decreased by ~60%. This represents 
a more substantial effect than revealed with the earlier, low-dose study. No consistent changes 
were seen in tmax or elimination half-life for any of the groups, which is consistent with the 
earlier study. 
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Table 9. Statistical Analysis of the Effect of Hepatic Impairment on the Pharmacokinetics 
of Nalmefene - Study 12417A 

 
Because no study has assessed the proposed oral dose in subjects with severe hepatic 
impairment, the PI carries a warning saying “Pharmacokinetic data after oral administration of 
nalmefene to patients with severe hepatic impairment are not available.” This is appropriate, 
given that the early study (which did include subjects with severe impairment, but used IV 
administration) assessed such a very low dose and produced under-estimates of the effect of 
moderate impairment, relative to the effect seen in the later study. 

4.2.3.2. Pharmacokinetics in subjects with renal impairment 

No study of the PK of oral nalmefene has been conducted in patients with renal impairment. The 
only submitted study dealing with the issue was an old study (Study 22, n = 8) that lacked a 
proper control group, and instead used the control group (n = 12) from the hepatic impairment 
study (Study 21). The dose administered in the renal patients and the controls was different: 
1mg IV for the renal patients and 2mg IV for the controls, so the data required dose-
normalisation, adding to the uncertainty of the results. 

After dose-normalisation, administration of 1 mg nalmefene IV in patients with severe renal 
impairment (ESRD) resulted in a 1.6-fold larger exposure (dose-adjusted AUCinf), than in 
healthy subjects. Patients with renal impairment also had a lower Cmax (by a factor of ~ 2.1 to 
4.6). The elimination half-life (~26 hours) was longer than that seen in healthy subjects (~10 
hours). 

Nalmefene conjugates showed an increase in Cmax and prolongation of t½, as shown in the 
table below. 
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Table 10. Dose-normalised Pharmacokinetic Parameters of Nalmefene and Conjugated 
Nalmefene in Patients with ESRD and in Healthy Subjects following a Single Intravenous 
Dose of 1.0 or 2.0mg Nalmefene - Studies 22 and 21 

  
4.2.3.3. Pharmacokinetics according to age 

No study has specifically assessed the PK of nalmefene with oral dosing in patients ≥ 65 years of 
age. One study with low-dose IV administration (Study 19) showed exposure that was similar to 
another study of IV administration in younger adults (Study 09). This suggests that there are no 
major PK changes in the healthy elderly population, but a direct comparison of younger and 
older subjects within the same study would be more appropriate. The Sponsor’s initial version 
of the proposed PI falsely implied that such a study had been done, but the Sponsor has 
accepted a suggestion to remove this implication from the latest PI. The effect of age was also 
explored in the population-PK analysis, showing that volume of distribution declines with age, 
but this is unlikely to be clinically important. 

4.2.3.4. Pharmacokinetics related to genetic factors 

The Sponsor did not submit any studies investigating potential genetic differences in 
pharmacokinetics, apart from those relating to race and gender. In a study of Japanese and 
Caucasian men and women, no important differences were found in weight-adjusted PK (Study 
13505A). 

4.2.4. Pharmacokinetic interactions 

4.2.4.1. Pharmacokinetic interactions demonstrated in human studies 

Only one drug interaction study was performed, Study 13513A (n = 46), which was a 
randomised, double-blind, placebo-controlled, four-period crossover, single-dose study 
evaluating the potential PK and PD interactions between nalmefene and ethanol in healthy 
volunteers. 

Each subject received four single-dose treatments: 

• placebo tablet and placebo solution 

• placebo tablet and ethanol solution 0.6g/kg 

• nalmefene 20mg and placebo solution 

• nalmefene 20mg and ethanol solution 0.6g/kg 



Therapeutic Goods Administration 

Submission PM-2013-02690-1-1 Extract from the Clinical Evaluation Report for Selincro Page 29 of 216 
 

The results are listed below, comparing the nalmefene-ethanol combination (NE) with the 
nalmefene-placebo combination (NP). The substitution of ethanol for placebo made little 
difference to the PK of nalmefene, and the 90%CIs for the ratio of NE parameters vs NP 
parameters were within the conventional bioequivalence interval (0.8 to 1.25), and were also 
broadly consistent with the inter-subject variability demonstrated in other studies. The greatest 
effect on nalmefene PK was observed with nalmefene Cmax, which increased by 22.5% when 
combined with ethanol. 

Table 11. Pharmacokinetic Parameters of Nalmefene following a Single Oral Dose of 
20mg Nalmefene Administered to Subjects Exposed to Ethanol (0.6g/kg) or Placebo 
Solution - Study 13513A 

 
Given the wide therapeutic window for nalmefene, the combination with alcohol does not pose 
any particular issues on the basis of nalmefene PK. 

The study also assessed the PK of ethanol when combined with nalmefene (NE) versus ethanol 
by itself (PE). This analysis is more important than a traditional drug interaction study, because 
reducing ethanol exposure is the sole therapeutic purpose of nalmefene treatment, and even 
small increases in ethanol exposure could offset the therapeutic effect. 
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Table 12. Pharmacokinetic Parameters of Ethanol following a Single Oral Dose of 0.6g/kg 
Ethanol Administered to Subjects Exposed to 20mg Nalmefene or Placebo - Study 13513A 

 
As shown in the table above, combining nalmefene with ethanol appears to increase the AUC for 
ethanol by ~9%, with a 90%CI potentially consistent with an increase of up to 21% (ratio 1.086, 
90%CI 0.977 to 1.208), but also potentially consistent with no change in alcohol exposure. The 
95%CI would be expected to be broader still. 

On any single drinking occasion, an increase in alcohol exposure of 9% would not be of 
particular concern, although it could shift a drinker over the legal limit for driving. As a chronic 
effect, though, this potentially represents a serious hidden efficacy cost for nalmefene, which 
was not mentioned once in the Sponsor’s efficacy analysis. This issue is discussed further in the 
Efficacy section, and was also discussed in the Sponsor’s Section 31 Response. The matter was 
also referred to an independent statistician, who agreed that the observed PK effect increases 
the uncertainty surrounding estimates of the efficacy of nalmefene.4 

4.2.4.2. Clinical implications of in vitro findings 

According to the Sponsor’s summary of the preclinical in vitro studies, drug-interactions 
involving nalmefene and its metabolites are unlikely when nalmefene is coadministered with 
drugs metabolised by the most common CYP450 and UGT enzymes or membrane transporters. 

On the other hand, coadministration of nalmefene with drugs that are potent inhibitors of the 
UGT2B7 enzyme system (diclofenac, fluconazole, medroxyprogesterone acetate, meclofenamic 
acid) could significantly increase exposure to nalmefene. Given the broad therapeutic index of 
nalmefene and good tolerability at higher doses, this interaction is not likely to present a 
clinically significant problem with occasional use of UGT2B7 inhibitors, but caution should be 
exercised with long-term concurrent use of these drugs. 

Coadministration with a UGT inducer (dexamethasone, phenobarbital, rifampicin, omeprazole) 
would be expected to lower nalmefene exposure, which could lead to inadequate efficacy, but at 
least this would not pose safety concerns. 

                                                             
4 The Sponsor has objected strongly to identification of this potental PK interaction as a potential hidden efficacy cost, 
calling it an ‘assumption’. It is important to note that the first-round CER does not assume that the 9% increase in 
exposure would necessarily be replicated in future studies. The mean PK interaction over a larger population of 
drinkers could be favourable, neutral, or unfavourable, but the point is that the magnitude of this interaction is not 
currently known with adequate precision, and the current mean estimate is unfavourable. Thus it is the Sponsor who 
has made an assumption, working on the basis that there is a 0% interaction with no surrounding uncertainty 
bounds. The onus of prooof here lies clearly with the Sponsor. 
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4.2.5. Pooled PK analysis 

The Sponsor performed a population PK analysis. The Sponsor also reanalysed the pooled data 
set derived from Lundbeck PK studies and earlier PK studies by other Sponsors. The proposed 
PI generally includes the values derived from this pooled analysis. 

Table 13. Overview of Reports of Pooled Pharmacokinetic Data 

 

4.3. Evaluator’s conclusions based on the CER round 1 
The PK of nalmefene has been reasonably well characterised in healthy volunteers, but three 
issues remain slightly unresolved. 

Firstly, the PK of nalmefene in the target population has not been studied directly, though it 
might be expected from the hepatic-impairment studies that subjects with alcoholic liver 
disease would have increased exposure. 

Secondly, there has been no adequate study of absolute bioavailability, which has instead been 
inferred from the pooled analysis of multiple Phase I studies. Study R7 was ostensibly submitted 
as a bioavailability study, but it produced results inconsistent with the pooled results. 

Thirdly, and most importantly, there is preliminary evidence of a clinically relevant PK 
interaction between nalmefene and alcohol that appears to increase exposure to alcohol by 
~9%. The 90%CI for the estimate of the interaction fell within the conventional bioequivalence 
range (0.8 to 1.25) but, when considered in the context of a drug administered with the sole 
intent of reducing alcohol exposure, the observed increase in exposure of 9% could be enough 
to compromise the proposed clinical benefit. Furthermore, it remains possible that the apparent 
efficacy observed with nalmefene partly consists of drinkers titrating their drinking to 
compensate for the increased exposure associated with nalmefene. 

Currently, the uncertainty bounds for this estimate are broad, and the 90%CI includes the 
possibility of no effect, as well as the possibility that exposure to alcohol is increased by ~21% 
when drinking occurs after nalmefene administration; the 95%CI would be expected to be 
broader still. This could be more than enough to negate and even reverse the proposed benefits 
of nalmefene. In their original submission, the Sponsor did not comment on this issue or even 
appear to notice that an increase in exposure to alcohol has efficacy implications.5 

                                                             
5 In their response to CER1, the Sponsor not only tried to defend this omission, but explicitly insisted that the efficacy 
implications of this PK interaction should be ignored because the estimates fall within the conventional 
bioequivalence range. This reveals a curious double standard, because the Sponsor attempts to promote minor 
decreases in alcohol exposure (mediated by PD means) as a major clinical benefit, while simultaneously dismissing 
comparable increases in exposure (mediated by PK means) as insignificant. 
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5. Pharmacodynamics 

5.1. Studies providing pharmacodynamic data 
Three PD studies were submitted: a PET study assessing nalmefene occupancy of opioid 
receptors, a thorough QT study, and a “dose-response” study attempting to assess the influence 
of nalmefene on short-term drinking behaviour in volunteers. 

Individual summaries of these three pharmacodynamic studies are presented. The PET study 
and QT study were acceptable and provided useful information. The dose-response study was 
performed by an earlier Sponsor and appeared to be of marginal value. It was a small study that 
assessed drinking behaviour in volunteers who were invited to participate in two drinking 
sessions, but given no particular incentive to curtail drinking. As shown by the modest results 
obtained in the pivotal studies, any effects of nalmefene on drinking behaviour are subtle, and 
unlikely to be revealed in a short term study of this nature. In fact, this study produced 
completely inconsistent results across the two drinking sessions, and so it should be rejected. 

5.2. Summary of pharmacodynamics 
5.2.1. Mechanism of action 

No clinical studies clarified the MOA of nalmefene. 

5.2.2. Pharmacodynamic effects 

5.2.2.1. Primary pharmacodynamic effects 

The only useful PD study assessing primary PD effects was the PET study that assessed opioid 
receptor occupancy. This study is described; it showed that occupancy of mu-opioid receptors 
was high (94 to 100%) 3 hours after dosing, and that the decline of mu-opioid receptor 
occupancy was delayed relative to the elimination of nalmefene and its metabolites from the 
blood stream. The occupancy was still high (83 to 100%) at 26 hours post-dose, and occupancy 
was still over 50% at 50 hrs post-dose, in all brain areas studied. Peak occupancy was similar 
after single and repeated dosing, indicating that nalmefene does not accumulate significantly in 
the brain across doses. 

As noted above, the Sponsor also submitted a “dose-response” study, which attempted to 
investigate the effect of nalmefene on short-term drinking behaviour. This study was small and 
produced inconsistent results, so it adds little to the overall understanding of the efficacy of 
nalmefene in treating alcohol disorders. 

5.2.2.2. Secondary pharmacodynamic effects 

The pharmacodynamic effects of nalmefene on cardiac repolarisation were explored in the QT 
study, which is described in detail. No clinically significant effect on QT interval was detected 
with nalmefene. 

5.2.3. Time course of pharmacodynamic effects 

No useful PD data studied the time course of the pharmacodynamic effects, apart from the PET 
study described above. The rejected dose-response study had two different drinking sessions, 
but the results in the two sessions were so different that no conclusions can be drawn. 

5.2.4. Relationship between drug concentration and PD effects 

No specific data are available on the relation between nalmefene concentrations and the desire 
to consume alcohol or the ability of alcohol dependent subjects to refrain from drinking. 



Therapeutic Goods Administration 

Submission PM-2013-02690-1-1 Extract from the Clinical Evaluation Report for Selincro Page 33 of 216 
 

5.2.5. Genetic-, gender- and age-related differences in pharmacodynamic response 

No Phase I PD studies assessed the pharmacodynamic response to nalmefene in sufficient detail 
to compare results based on age, gender or genetic differences. Subgroup analyses in the major 
efficacy studies addressed this to some degree. 

5.2.6. Pharmacodynamic interactions 

As an opioid antagonist, nalmefene would be expected to counteract both the positive and 
negative effects of opioids. Commencement of nalmefene could induce a narcotic withdrawal 
syndrome in subjects already taking significant doses of opioids, and should therefore be 
avoided in this context. Concurrent use of nalmefene could reduce the efficacy of opioids 
prescribed for pain, diarrhoea or other indications, creating difficulties in adjusting doses. The 
draft PI carries appropriate warnings in this regard. 

5.3. Evaluator’s conclusions based on the CER round 1 
The mechanism of action of nalmefene was not clearly described in the initial submission, but 
the Sponsor has since provided additional information on the proposed MOA in their Section 31 
Response. 

The submitted PET study confirmed that nalmefene binds to opioid receptors, and the QT study 
confirmed that it has acceptable safety in terms of cardiac repolarisation. 

An old dose-response study of nalmefene did not produce reliable results. 

6. Dosage selection for the pivotal studies 
The current Sponsor, Lundbeck, did not perform a dose-response study, and no dose-response 
study has been performed for the proposed indication of Alcohol Dependence in high-risk 
drinkers – all three pivotal studies used the same 20mg dose. 

In a previous study by an earlier Sponsor, Biotie, which was performed for the indication of 
Alcohol-Use Disorder, nalmefene doses of 10mg and 40mg were assessed, and an apparent 
treatment effect was achieved for the 40mg dose but not the 10mg dose (Study CPH-101-0399). 
Tolerability at 40mg was not ideal. The overall incidence of AEs was the same at both doses 
(92%, compared to 88% with placebo), but AEs were more common at the higher dose for the 
categories of “nervous system disorders”, “general disorders and administration site conditions” 
and “gastrointestinal disorders”. Conversely, “psychiatric disorders” were more common at the 
lower dose, as shown in the table below. 
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Table 14. Adverse events by system organ class 

 
Subsequent studies by Biotie targeted 20mg, but allowed subjects to alter the dose as needed to 
10mg or 40mg – increasing the dose if efficacy was perceived to be poor, and reducing the dose 
if they encountered side effects. Despite the freedom to modify the dose, most subjects 
continued the target 20mg dose, indicating that this dose was reasonably tolerated. Efficacy of 
the 20mg dose in these Biotie studies was not clearly confirmed, with 2 of 3 placebo-controlled 
Biotie studies of this dose producing a negative outcome. 

No Biotie study directly compared the efficacy of 20mg to 40mg, or compared 20mg to 10mg, so 
the comparative efficacy of doses in this range remains unclear. 

Despite the short-comings in the earlier Biotie study program, Lundbeck performed three Phase 
III studies that all used the same 20mg dose, on the basis that one Biotie study had reached a 
positive outcome at this dose. Thus, there is still no adequate comparative efficacy data 
assessing other possible doses, but this is of relatively minor concern given the other problems 
with the efficacy data. 

7. Clinical efficacy 
Efficacy data for the proposed indication comes from 8 studies, including 3 performed by the 
current Sponsor, Lundbeck, and 5 performed by an earlier Sponsor, Biotie. These studies are 
listed below. In addition to having different Sponsors, the two groups of studies had different 
entry requirements and they are therefore distinguished in the Summary of Clinical Efficacy by 
using slightly different terms for the target condition: “Alcohol Dependence” for the Lundbeck 
studies, and “Alcohol-use Disorders” for the Biotie studies. 
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Table 15. Overview of Clinical Studies in Alcohol Dependence (Lundbeck Sponsored) 

 
Table 16. Overview of Clinical Studies in Alcohol-Use Disorders (Biotie Sponsored) 

 
Two of the Lundbeck studies (12014A and 12023A) can be considered pivotal, and were 
submitted by the Sponsor as confirmatory studies. These two studies shared an identical design, 
and they are described together in this report. (Study 12023A is considered the more reliable of 
the two pivotal studies, because it was less potentially susceptible to withdrawal bias.) 

The third Lundbeck study (12013A) has an overall design that could have led to its being 
considered pivotal, if the protocol had been specified prospectively, but this study was 
originally conceived as a safety and tolerability study, with efficacy considerations finalised 
once the study was underway. This study should therefore be considered a major supportive 
study. 

Of the 5 Biotie studies, only one (CPH -101-0801) was sufficiently large that it could be 
considered a major supportive study. Three other placebo-controlled Biotie studies (CPH -101-
0701, CPH -101-0299 and CPH -101-0399) should only be considered minor supportive studies 
and one of these (CPH-101-0701) was associated with such a high withdrawal rate (71%) that 
the results are meaningless. The uncontrolled Biotie study (CPH-101-0400) should be rejected. 

In place of the cumbersome names used to designate each study in the submission, this report 
will use the following abbreviations. 
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Table 17. Study Abbreviations 

Abbreviation Original Designation 

Lundbeck14 12014A 

Lundbeck23 12023A 

Lundbeck13 12013A 

Biotie801 CPH-101-0801 

Biotie701 CPH-101-0701 

Biotie299 CPH-101-0299 

Biotie399 CPH-101-0399 

Biotie400 CPH-101-0400 

7.1. Pivotal studies 
In evaluating these studies, it became clear that post hoc analyses played a very prominent part 
in the Sponsor’s presentation of the results. In particular, the Sponsor emphasised results in one 
particular subgroup, which was not mentioned at all in the study protocol, but which was given 
increasing prominence in the Summary of Clinical Efficacy and the Clinical Overview, 
culminating in the proposed PI which only discussed the results in this subgroup, omitting the 
primary efficacy results completely. 

The post hoc change in target group was justified in the PI as follows (emphasis added): 

In Studies 1 (12014A; n = 579) and 2 (12023A; n = 655), 18%, and 33%, of the total 
population, respectively, considerably reduced their alcohol consumption in the period 
between screening and randomisation. Of the patients with a high or very high DRL at 
baseline, 35% experienced improvement due to non-pharmacological effects in the period 
between the initial visit (screening) and randomisation. At randomisation, these patients 
consumed such a small amount of alcohol that there was little room for further 
improvement (floor effect). Therefore, the patients who maintained a high or very high 
DRL at randomisation were defined post hoc as the target population. In this post hoc 
population, the treatment effect was larger than that in the total population. Drinking Risk 
Level (DRL) was defined according to WHO criteria. 

Despite the Sponsor’s preferred emphasis on one particular post hoc analysis, this evaluation 
will concentrate on the prospectively specified endpoints.6 The post hoc results are of interest, 
and appear to identify a subgroup worthy of further study, but it is statistically invalid to 
identify this group on the basis of the results and then apply standard statistical tests to those 
same results as if they had been obtained prospectively. (An independent statistician has also 
declared the Sponsor’s post hoc approach to be invalid.) 

                                                             
6 The term ‘prospecitively specified endpoints’ obviously includes the full specification of those endpoints, including 
the population in which those endpoints are to be assessed. Nonetheelss, the Sponsor flagged this statement as 
‘incorrect’ because their preferred post hoc analysis used the same efficacy variables as that proposed prospectively, 
albeit in a different population. This is hair-splitting, and misses the point. 
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An additional issue is that this subgroup was identified in a particular trial context, being 
separated from the total, prospective cohort on the basis of their behavioural response to entry 
in the trial itself, and the Sponsor wishes to apply a specific interpretation of how that trial 
context should be mapped to the clinical setting – in particular, the Sponsor does not want to 
restrict nalmefene to subjects who continue to exhibit high DRL after introduction of 
psychosocial measures, There is no empirical basis allowing a precise mapping of the post hoc 
subgroup to a clinically identifiable target population, and the evaluator and Sponsor disagree 
on how this mapping should be approached. As in other areas of disagreement, the onus of 
proof lies with the Sponsor. 

The results in the Sponsor’s favoured post hoc subgroup – the only results they chose to disclose 
their proposed PI – are discussed. 

7.1.1. Study design, objectives, locations and dates 

These two studies (Lundbeck14, n = 579; Lundbeck23, n = 655) shared an identical design7 and 
are therefore considered together in this report. Both studies were double-blind, placebo-
controlled parallel-group studies that assessed the efficacy of as-needed dosing with nalmefene 
20mg versus placebo in the treatment of alcohol dependence. Treatment duration was 24 
weeks, followed by a 4-week run-out period (ROP) in which subjects on active treatment were 
randomly and blindly assigned to continue active treatment or switch to placebo, in order to 
assess the effects of withdrawal of treatment. 

In all subjects, formal psychosocial supportive measures (the BRENDA program, described 
below) were supplied at Randomisation and at each visit throughout the study (Weeks 0, 1, 2, 4, 
8, 12, 16, 20, 24, 28). (The TLFB data strongly suggest that a powerful psychosocial effect was 
also produced by the process of enrolling patients and performing initial monitoring of alcohol 
intake – mean alcohol intake declined substantially prior to Randomisation.) 

The primary therapeutic objective in both studies was to reduce alcohol intake. Subjects were 
advised to take investigational medicinal product (IMP), which was either nalmefene 20mg or 
placebo, on days when they felt they were at risk of consuming alcohol. Subjects were asked to 
take their tablet 1 to 2 hours prior to the anticipated time of drinking. If the patient started 
drinking alcohol without taking a study tablet, they were supposed to take it as soon as possible. 
Tablets could be taken up to once daily. 

Figure 4. Study Design - Lundbeck14 and Lundbeck23 

 

                                                             
7 The Sponsor objected to the term ‘nearly identical’ in the first-round CER, claiming that the study designs were 
actually identical, but the studies used different imputation methods for their key secondary endpoint. 
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Lundbeck14 was conducted at 39 sites in 4 countries, as follows: 4 in Austria, 11 in Finland, 16 
in Germany, and 8 in Sweden. The first patient-visit was on 18th December 2008, and the last on 
14th October 2010. 

Lundbeck23 was conducted in 57 sites, as follows: 7 in Belgium, 3 in the Czech Republic, 16 in 
France, 10 in Italy, 7 in Poland, 4 in Portugal, and 10 in Spain. The first patient-visit was on 16th 
March 2009, and the last on 22nd March 2011. 

7.1.2. Inclusion and exclusion criteria 

The main entry criterion was a primary diagnosis of Alcohol Dependence according to the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR™). Additional criteria were 
that the subjects: 

• were ≥ 18 years of age 

• had a blood alcohol concentration (BAC) < 0.02% at the Screening Visit 

• had documented ≥ 6 heavy drinking days (HDDs) in the 4 weeks preceding the Screening 
Visit 

• had an average alcohol consumption at medium risk level or above (> 40g/day for men; > 
20g/day for women) in the 4 weeks preceding the Screening Visit 

• if female, were willing to take measures to avoid pregnancy 

The main exclusion criteria were: 

• > 14 consecutive non-drinking days in the 4 weeks prior to Screening 

• significant medical or psychiatric issues apart from Alcohol Dependence 

• dependence on additional drugs 

• aspartate aminotransferase (ASAT) or alanine aminotransferase (ALAT) values > 3 times 
the upper limit of the reference range that were considered clinically significant 

The Sponsor also listed the following more detailed exclusion criteria, (quoted verbatim):8 

1. The patient has had < 6 HDDs in the 4 weeks preceding the Screening Visit. 

2. The patient has had an average alcohol consumption below medium risk levels. 

3. The patient has had > 14 consecutive abstinent days in the 4 weeks preceding the Screening 
Visit. 

4. The patient has a Revised Clinical Institute Withdrawal Assessment for Alcohol (CIWA-Ar) 
score ≥ 10. 

5. The patient has: 

a. a DSM-IV Axis I disorder other than alcohol dependence or nicotine dependence as 
evaluated using the Mini-International Neuropsychiatric Interview (MINI) 

b. an antisocial personality disorder as evaluated using the MINI 

c. other disorders for which the treatment takes priority over treatment of the drinking 
problem or are likely to interfere with study treatment or impair treatment compliance 

d. (Use of cannabis is not a reason for exclusion unless it fulfils the criteria for cannabis 
dependence.) 

6. The patient is at risk of suicide as evaluated using the suicidality module of the MINI. 

                                                             
8 The criteria are those listed for Lundbeck14; the criteria for Lundbeck23 were essentially the same. 
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7. The patient has a history of delirium tremens or alcohol withdrawal seizures. 

8. The patient has a significant cognitive disorder likely to interfere with the patient’s 
understanding of the study and its procedures. 

9. The patient has reported, or urine drug screen has revealed, current use of substances of 
abuse other than alcohol, cannabis, nicotine, or benzodiazepines. 

10. The patient has seizure disorder, mental retardation, or encephalopathy. 

11. The patient has a clinically significant unstable illness, for example, hepatic or renal 
insufficiency, or a cardiovascular, pulmonary, gastrointestinal, endocrine, neurological, 
infectious, neoplastic, or metabolic disturbance. 

12. The patient has clinically significant abnormal vital signs. 

13. The patient has S-aspartate aminotransferase (ASAT) and/or S-ALAT values >3 times of 
upper limit of the reference range, or one or more laboratory values outside the reference 
range, based on the blood and urine samples taken at the Screening Visit, that are, in the 
investigator’s opinion clinically significant. 

14. The patient has a clinically significant abnormal ECG. 

15. The patient has a history of severe drug allergy or hypersensitivity. 

16. The patient has reported current or recent (within 3 months prior to the Screening Visit) 
treatment with disulfiram, acamprosate, topiramate, naltrexone, or carbimide, or with any 
opioid antagonists (carbimide was added with SA01). 

17. The patient has reported current or recent (within 1 week prior to the Screening Visit) 
treatment with opioid agonists or partial agonists. 

18. The patient has reported current or recent (within 8 weeks prior to the Screening Visit) 
treatment with antipsychotics or antidepressants. 

19. The patient has taken/takes disallowed recent or concomitant medication or it is 
anticipated that the patient will require treatment with at least one of the disallowed 
concomitant medications during the study. 

20. The patient has a disease or takes medication that could, in the investigator’s opinion, 
interfere with the assessments of safety, tolerability, or efficacy. 

21. The patient has been treated with any investigational medicinal product (IMP) within 30 
days or 5 half-lives (whichever is longer) prior to the Screening Visit. 

22. The patient is currently participating or has recently (within 4 weeks prior to the Screening 
Visit) participated in a treatment or support programme for alcohol-use disorders. 

23. The patient is pregnant or breast-feeding. 

24. The patient is, in the investigator’s opinion, unlikely to comply with the protocol or is 
unsuitable for any reason. 

25. The patient is a member of the site personnel or their immediate families. 

26. The patient is under forced treatment. 

27. The patient has previously participated in clinical studies with nalmefene. 

Overall, these criteria were reasonable, and were aimed at recruiting subjects from the target 
population in whom a fair assessment could be made of the efficacy of nalmefene, without 
confounding treatments or conditions, and without exposing patients to unacceptable safety 
risks. 
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Note that the entry criteria reveal the Sponsor’s initial concept of their target population, and 
this is at odds with the target population subsequently claimed in their proposed PI. 

Study treatments: 

All subjects were randomised to nalmefene 20mg or placebo, with an additional randomisation 
of nalmefene subjects to withdrawal or continuation of active treatment in the run-out period. 

Subjects could take up to one tablet of their assigned treatment on any one day. They were 
asked to take the treatment on an as-needed basis, 1-2 hours prior to the anticipated time of 
drinking. 

Concomitant medications were allowed, with some restrictions as listed in the table below. 

Table18. Restrictions on Recent and Concomitant Medication 

 
7.1.3. Efficacy variables and endpoints 

The Sponsor listed a large number of efficacy variables, as reproduced below. 

Drinking measures derived from the patient diary (timeline followback, TLFB): 
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• number of heavy-drinking days (HDDs, a day with alcohol consumption ≥ 60g for men and ≥ 
40g for women) 

• Total Alcohol Consumption (TAC, defined as mean daily alcohol consumption in g/day over 
28 days) 

• Response defined as a shift in drinking risk level (RSDRL, defined as a downward shift from 
baseline in DRL; for patients at very high risk at Baseline, a shift to medium risk or below, 
and for patients at high or medium risk at Baseline, a shift to low risk or below) 

• TAC response (defined as a ≥ 30%, ≥ 50%, or ≥ 70% reduction in TAC from Baseline; 
response based on a ≥ 70% reduction was added as a post hoc analysis) 

• Response defined as the achievement of a low drinking risk level (RLDRL, defined as a 
downward shift in DRL to low risk or below) 

• Number of non-drinking days (NDDs) 

Alcohol dependence symptoms and clinical status: 

• Clinical Global Impression – Global Improvement (CGI-I) score 

• CGI-I response, defined as a CGI-I score ≤ 2 (added as a post hoc analysis) 

• Clinical Global Impression – Severity of Illness (CGI-S) score 

• Alcohol Dependence Scale (ADS) total score 

• Drinker Inventory of Consequences (DrInC-2R) score 

Liver function and other clinical safety laboratory tests: 

• gamma-glutamyl transferase (GGT) 

• alanine aminotransferase (ALAT) 

• mean corpuscular volume (MCV) 

• percent carbohydrate-deficient transferrin (%CDT) 

Pharmacoeconomic outcomes: 

• 36-item Short-form Health Survey (SF-36) subscale scores 

• EuroQol (EQ-5D) utility index and visual analogue scale (VAS) scores 

• Resource Use Measurement Questionnaire – Alcohol Dependence (RUMQ-ADP) 

• Brief Measure of Readiness to Change Questionnaire (BMRCQ) subscale scores: importance, 
confidence, and readiness. 

The two co-primary efficacy variables for both studies were the two direct measures of alcohol 
consumption: 

• Number of Heavy Drinking Days (HDDs) per 28-day period 

• Total Alcohol Consumption (TAC) in g/day, averaged over 28 days 

These co-primary variables measure different aspects of alcohol consumption, and are both 
important. Some forms of alcohol-related harm, such as the risk of injury, may be related to days 
of excessive consumption. Others are related to the overall alcohol consumption. 

Estimating alcohol intake may be difficult, but this is a difficulty inherent to all studies of 
Alcohol Dependence, and the Sponsor took reasonable measures to get information that was as 
accurate as possible. Directly relying on the patient to record each drink in a diary is unreliable, 
because subjects may drink at times when they are away from their diary; they may be self-
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conscious about making an entry while drinking socially; and their reliability may become 
further compromised during a drinking session, in which individual drinks may be difficult to 
track. To get around this, the Sponsor used a timeline followback (TLFB) method devised by 
Sobell et al9 in which patients provide retrospective estimates of daily drinking, using memory 
aids, such as a calendar. In essence, the patients are required to recall what they were doing 
each day, and note whether they drank and then estimate how much. If a patient missed a visit, 
the TLFB was extended to cover the missing days. In using this method, patients were asked to 
report their alcohol intake in terms of “standard units”, defined in standard drink conversion 
cards distributed to the patients. Months with < 7 days of data were discarded from the 
analysis; these are likely to represent months in which drinking was excessive, leading to an 
inherent bias in the TLFB data towards more favourable results – but without a particular bias 
in favour of active therapy. 

The major secondary efficacy variables were the response rates, which attempted to capture the 
proportion of patients with a clinically worthwhile shift in drinking-related health risk, and the 
clinicians’ impressions: 

• Response-Shift in DRL (RSDRL) 

• Response-Low in DRL (RLDRL) 

• Clinical Global Impression – Global Improvement (CGI-I) score 

• Clinical Global Impression – Severity of Illness (CGI-S) score 

All of these were considered secondary endpoints, but the Sponsor identified the RSDRL at 
Month 6 as the key secondary efficacy endpoint. 

The laboratory measures, based on liver function tests, were used as indirect, surrogate 
indicators of alcohol consumption; they provide some objective support for the diary measures. 

In addition to the large number of efficacy variables, the Sponsor also defined a number of 
efficacy analyses, based on different statistical approaches to the same efficacy variables. The 
most important analysis was the primary efficacy analysis, defined by the Sponsor as follows: 

The changes from Baseline I in monthly number of HDDs and monthly TAC were analysed 
using a mixed model repeated measures (MMRM) model, using observed cases (OC), with 
the Baseline I score as a covariate, and site, sex, time in months (Months 1 to 6), and 
treatment as fixed effects, with the estimated treatment difference at Month 6 tested at the 
5% level of significance. [Lundbeck14 Synopsis] 

The primary efficacy analysis for both studies was identical. 

Although this represents the major confirmatory analysis on which the studies must be judged, 
the Sponsor also assessed the co-primary endpoints in a number of other ways, to check for the 
robustness of the results. In particular, the Sponsor assessed a number of different methods for 
imputing missing data from withdrawing patients. These analyses are discussed further under 
‘Statistical Methods’ below. 

The key secondary efficacy analysis was an assessment of RSDRL at 6 months using a logistic 
regression (LREG) model. As with the primary efficacy analysis, this result was subjected to a 
number of additional sensitivity analyses using different methods of imputation. 

Despite the very large number of efficacy variables and endpoints listed in the protocol, the two 
endpoints that were eventually presented in the PI (HDDs and TAC in subjects with high or very 
high DRL at Randomisation) did not feature at all in the prospective protocol. 

                                                             
9 Sobell LC, Sobell MB. Timeline Follow-back: a technique for assessing self-reported ethanol consumption. In: Litten 
RZ, Allen JP, editors. Measuring alcohol consumption: psychosocial and biological methods. Totowa, NJ, US: Humana 
Press; 1992. p 41-72. 
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7.1.4. Randomisation and blinding methods 

Subjects were randomised to placebo or nalmefene in a 1:1 ratio, according to a central 
randomisation list that was computer generated by Lundbeck, using random numbers assigned 
to each patient at screening. Block randomisation was used to ensure that balanced numbers of 
patients entered each treatment group within each site. Randomisation for the run-out period 
was performed with the original randomisation. 

Blinding was approached by storing the randomisation codes centrally, and making treatment 
assignment unknown to all patients and clinicians. Placebo and nalmefene tablets appeared 
identical. 

In the Biotie studies, a bittering agent was used in the placebo tablets, but there was no 
evidence in Lundbeck’s original submission that a bittering agent was used in the Lundbeck 
studies. (A search of the Lundbeck14 study report for the keyword “bitter” produces a single 
adverse event of wine tasting bitter, but no mention of a bittering agent to assist blinding. A 
similar search of the Lundbeck23 report reveals two adverse events of bitter taste. All reports of 
bitterness occurred in nalmefene recipients.) In their Section 31 Response, the Sponsor has 
since clarified that a bittering agent was used, but it is of concern that this issue was not given 
more prominence in their original submission. 

Similarly, the capacity for un-blinding via telltale side effects was not discussed by the Sponsor, 
and no attempt was made to test for possible un-blinding by asking subjects to guess their 
assigned treatment allocation. This is unfortunate, because several side effects may have 
provided an unblinding signal, as discussed in Sectio. 

When this issue was raised in the first-round CER, the Sponsor rejected the possibility of 
unblinding, annotating CER1 with the following comment: 

There was a substantial decrease in alcohol consumption in both treatment groups with 
absence of high drop out in the placebo group and with large adherence to treatment in 
the placebo group. In such context it is difficult to see the relevance of the Assessor's point 
concerning potential for unblinding due to telltale adverse events. 

In this context, it should be recalled that: 

• subjects sought treatment and entered the study because they wanted to cut their drinking; 

• many subjects cut their drinking before they received any treatment; 

• regardless of treatment assignment, subjects continued to receive psychosocial treatment to 
help them cut drinking; 

• subjects agreed to enter the study in the full knowledge that they might receive placebo. 

It is thus fanciful to propose that many subjects would abandon their initial desire to curtail 
their drinking and reject the benefits of on-going psychosocial interventions merely because 
they suspected they were receiving placebo. Subjects began with an intent to cut their drinking, 
and many cut their drinking before receiving treatment, so no conclusions about blinding can be 
drawn from the fact that many placebo recipients continued to follow through with this initial 
intent. 

Even if the Sponsor’s point were valid, though, and somehow the continued minor 
improvements in the placebo group post-Randomisation were proof that no members of the 
placebo group were unblinded, this would still tell us nothing about unblinding in the active 
group. For individual subjects, a lack of side effects is essentially a lack of evidence, and not a 
reliable indicator of receiving placebo – subjects without side effects could simply assume that 
the drug had few side effects. The presence of side effects, however, is potentially a strong 
indicator of active treatment, and this might be expected to produce an additional psychological 
incentive to curtail drinking. 
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In a study where the primary efficacy variable is under voluntary control, the Sponsor’s failure 
to address unblinding is an important omission. Unblinded subjects on active treatment might 
have been more embarrassed about their drinking, if they perceived every drinking occasion as 
a failure of the active agent to control their addiction, leading to: 

• genuinely lower intake; or 

• a greater reluctance to report drinking. 

Thus, unblinding could have had complex effects on the efficacy variables completely unrelated 
to the actual proposed mechanism of action of the drug. These issues were not discussed by the 
Sponsor in their original submission, and have been dismissed by the Sponsor in their Section 
31 Response, but they remain a major methodological concern. 

7.1.5. Analysis populations 

The Sponsor defined the following analysis sets: 

• all-patients-randomised set (APRS) – all randomised patients 

• all-patients-treated set (APTS) – patients in the APRS, excluding those with no recorded 
study drug intake and all study drug returned 

• full-analysis set (FAS) – all patients in the APTS who had at least one valid post-baseline 
assessment in the main treatment period of both co-primary efficacy variables (HDD and 
TAC) and had an average alcohol consumption at medium risk or above according to World 
Health Organization criteria (> 40g/day for men and > 20g/day for women) in the 4 weeks 
preceding the Screening Visit. 

The results in the proposed PI are not based on any of these prospectively defined populations. 

7.1.6. Sample size 

Sample size estimations were based on the intended primary efficacy analysis of both co-
primary endpoints, using a Mixed Model Repeated Measures (MMRM) approach, assuming a 
correlation of 0.7 between the co-primary efficacy variables. The estimation also assumed a 
standard deviation for the change from baseline in HDDs of 7 days and a change from baseline 
in TAC of 36.5g/day, and a withdrawal rate of up to 35% by Month 6. 

Based on these parameters, a minimum of 600 enrolled patients (300 per group) was estimated 
to provide a power of at least 90% for detecting a difference of 3 HDDs and 12g/day in the TAC 
at a traditional significance level of 5%. 

Recruitment in Lundbeck14 achieved this target, with ~300 subjects in each group (placebo n = 
298, nalmefene n = 306) at randomisation. In Lundbeck23, the target was extended to 350 
patients per group because a blinded interim review of the data indicated higher than 
anticipated standard deviations and lower than anticipated correlations for the co-primary 
endpoints. The revised recruitment target for Lundbeck23 was exceeded (placebo n = 360, 
nalmefene n = 358). 

Of the two co-primary endpoints across each pivotal study (4 endpoints in total) only 3 
achieved statistical significance. This partly reflects that the observed treatment effect was 
smaller than anticipated, rather than necessarily indicating that the studies were 
underpowered. 

7.1.7. Statistical methods 

The statistical software used in both pivotal studies was SAS®, Version 9.2. In addition, SADs 
Version 4.0 was used for generating the analysis data. All major (prospective) efficacy analyses 
were conducted using the Full Analysis Set (FAS), but the results reported in the PI are based on 
a subgroup within the FAS. 
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There were very few differences between analysis methods in the two studies, and these are 
mentioned below where relevant. In general, the major analyses were identical, but Lundbeck23 
used additional post hoc analyses with different imputation methods. One important difference 
between the two studies was analysis of the key secondary endpoint (RSDRL), where the two 
studies used different imputation methods, and this led to different results. 

For the co-primary efficacy endpoints in both studies, the changes from Baseline10 in monthly 
number of HDDs and monthly TAC were analysed using a mixed model repeated measures 
(MMRM) approach, using observed cases (OC), with the Baseline score as a covariate, and site, 
sex, time in months and treatment as fixed effects. The Baseline score-by-time interaction and 
the treatment-by-time interaction were also included in the model. 

The estimated treatment difference at Month 6 was tested at the 5% level of significance (p < 
0.05). No statistical correction for the use of multiple endpoints was employed, so both co-
primary endpoints had to show a significant treatment effect at Month 6 for the study to be 
considered positive. According to the Sponsor: 

The null hypothesis of no difference in treatment effect was tested against the alternative 
hypothesis that there was a difference in treatment effect in the MMRM analyses. The null 
hypothesis was to be rejected for both co-primary endpoints at the 5% significance level to 
consider nalmefene 20mg as-needed use to be efficacious. 

Sensitivity analyses were also performed using: an MMRM in which monthly observations were 
disregarded if there were < 14 days of data (instead of < 7 days as in the primary analysis); and 
analyses of covariance (ANCOVA) by month, using OC, last observation carried forward (LOCF), 
baseline observation carried forward (BOCF), or placebo mean imputation (PMI, based on the 
mean reduction observed at Month 1 in the placebo group, adjusted for sex). In both studies, 
another imputation method was used, known as multiple imputation (MI). This technique was 
described by the Sponsor as follows: 

Another sensitivity analysis for each of the co-primary endpoints was performed using a 
multiple imputation (MI) method, which assumed that patients who withdraw differ from 
completers and that their future outcomes (conditional on the past) are the same as those 
in the placebo group (with the same past).11 Multiple imputation was based on the 
pattern-mixture model using 50 simulations. The 50 complete data sets were analysed 
using the MMRM model as for the primary analysis of co-primary endpoints. The different 
estimated treatment effects and standard errors across the data sets were combined to 
produce a unique point estimate and standard error, taking into account the uncertainty 
of the imputation process. 

Subgroup analyses were performed for the patients with a high or very high DRL at Baseline 
(HDAB), using an MMRM approach similar to that used for the co-primary efficacy analyses, as 
well as with a post hoc ANCOVA using LOCF. This important subgroup is considered separately 
below. 

An important omission in the Sponsor’s submission was a corresponding subgroup analysis in 
patients with medium DRL at Baseline (MDAB). To a limited extent, the Sponsor addressed this 
omission in the Summary of Clinical Efficacy, where results in medium DRL subjects were 
included in a couple of summary tables. The Sponsor also provided more data on the medium 
DRL subgroup in their Section 31 Response. 

                                                             
10 The sponsor defined two baselines, Baseline I was the baseline for the Main Treatment Period (MTP), and Baseline 
II was the baseline for the Run-Out Period (ROP). This report will simply refer to the baseline of the main treatment 
period as “the Baseline”. Baseline variables derived from the TLFB data (alcohol intake estimates) were based on the 
month (28 days) preceding the Screening Visit, and for other efficacy assessments, the Baseline value was defined as 
the value at the Screening Visit. 
11 Little R, Yau L. Intent-to-treat analysis for longitudinal studies with drop-outs. Biometrics 1996; 52: 1324-1333. 
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It should be noted that most of the Sponsor's discussion of the pivotal studies was outside the 
scope of the Statistical Analysis Plan. For instance, post hoc analyses were performed to 
compare the effect of nalmefene versus placebo in the patients who, at Randomisation, still 
fulfilled the Screening requirements regarding alcohol consumption. This was done with an 
MMRM model including a consumption-by-time-by-treatment interaction, as well as with 
ANCOVA using LOCF. Post hoc analyses were also performed on subjects who exhibited at least 
high-risk DRL at both Baseline and Randomisation (High DRL at Randomisation, HDAR). 

The key secondary efficacy endpoint was RSDRL at Month 6, which was analysed with a logistic 
regression (LREG) model, using country, sex, Baseline DRL, and treatment as fixed effects, and 
with missing values imputed as non-response (NR imputation) for Lundbeck14 and as the 
MMRM-predicted TAC for Lundbeck23. This difference in imputation method led to 
substantially different outcomes in the two studies for this endpoint, as discussed below. 

In view of the multiple endpoints, the null hypothesis (hypothesis of no treatment effect) had to 
be rejected for both co-primary endpoints at the 5% level in order to proceed with formal 
testing of the key secondary RSDRL endpoint. This means that the RSDRL endpoint should not 
have been subjected to formal statistical analysis in Lundbeck23, and results for this endpoint 
should be considered descriptive. 

Sensitivity analyses were performed on the RSDRL endpoint with different imputation methods, 
including OC or LOCF, and by an approach where monthly observations were disregarded if 
there were < 14 days of data. A post hoc analysis was also performed in which imputation was 
based on individual patient-predicted values of TAC at each month derived from the MMRM 
model used in the primary analysis of TAC. In Lundbeck23, a non-response imputation method 
was also assessed, as well as a sustained response imputation. In this imputation method, a 
sustained response was defined as a response at the current month and previous month, and 
LOCF was applied to sustained responses but not to transient or unconfirmed responses. 

A number of secondary efficacy analyses were performed, including an analysis of responder 
rates by other definitions (based on a ≥ 30%, ≥ 50%, or ≥ 70% reduction in monthly TAC, or by 
RLDRL); these were analysed using an LREG model. 

Changes from Baseline in monthly number of NDDs, DrInC-2R scores, CGI-S scores, %CDT, SF-36 
subscale scores, EQ-5D utility index and VAS scores, and BMRCQ scores in the MTP were 
analysed using an MMRM model similar to the one used for the co-primary efficacy analyses. 
The CGI-I score was analysed using a similar MMRM model, but with the CGI-S Baseline I score 
as a covariate. 

The log-transformed GGT, ALAT and MCV values were analysed using an MMRM model, using 
observed cases, with the log-transformed Baseline value as a covariate, and site, sex, time in 
weeks, and treatment as fixed effects. Log-transformed Baseline-score-by-time interactions and 
treatment-by-time interactions were also included in the model. 

For the minor endpoint of ADS total score, the change from Baseline to each month was 
analysed using an ANCOVA, with missing data imputed by BOCF. 

7.1.8. Participant flow 

Participant flow is summarised in the panels below. The proportion of patients that withdrew 
was very high and unequal across treatment groups in Lundbeck14 (the only pivotal study with 
a positive overall result), raising the possibility that withdrawal bias contributed to the positive 
findings. This seems particularly likely in view of the fact that adverse events were the major 
reason for withdrawals in the nalmefene group, as shown in the third panel below. 
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The proportion of withdrawals in Lundbeck23 was lower, and similar across treatment groups, 
but still higher than desirable for a pivotal study.12 

In trying to interpret the tables below, it should be noted that the first two tables below refer to 
all randomised patients, whereas the third table expresses withdrawals as a proportion of 
subjects in the Full Analysis Set. The FAS population is considered most relevant, because this is 
the group used for the efficacy analysis. 

Table 19. Patient Disposition – Lundbeck14 

 
Table 20. Patient Disposition – Lundbeck23 

 
Table 21. Withdrawals by Primary Reason – Lundbeck14 and Lundbeck23 

 
7.1.9. Major protocol violations/deviations 

The overall number of protocol violations was not originally summarised by the Sponsor in a 
convenient format, but instead individual violations were included in multi-page tables. Major 
deviations included the recruitment of subjects who did not satisfy eligibility criteria, use of 

                                                             
12 The evaluator points out that the sponsor objected to this sentence in the first-round Clinical Evaluation Report 
(CER1) with the comment: “The sponsor does not agree with this statement.” This leaves the sponsor with the onus of 
demonstrating that it is desirable to have a withdrawal rate >41% in a pivotal study. 
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disallowed concomitant medication, visits outside designated windows, and a number of other 
deviations in data collection. 

In response to a request for further information, the Sponsor provided the tables below. It still 
remains unclear how many of these deviations could be considered “Major deviations” but it 
appears that the overall incidence of deviations was within the expected bounds for studies of 
this nature. 

Table 22. Protocol deviations in Lundbeck14 

 
Table 23. Protocol deviations in Lundbeck23 

 
7.1.10. Baseline data 

Baseline characteristics in the pooled population across both pivotal studies are summarised 
below, and baseline data for the two individual studies are shown in the subsequent tables. 



Therapeutic Goods Administration 

Submission PM-2013-02690-1-1 Extract from the Clinical Evaluation Report for Selincro Page 49 of 216 
 

Table 24. Baseline Efficacy Summary– Lundbeck14 and Lundbeck23 Pooled 

 
Table 25. Baseline Efficacy Summary– Lundbeck14 
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Table 26. Baseline Efficacy Summary– Lundbeck23 

 
Overall, there were no important baseline differences between the nalmefene and placebo 
groups at Baseline, and the matching between groups was acceptable. 

7.1.11. As-needed usage 

Investigational medicinal product (IMP) was only taken on days when subjects perceived 
themselves to be at risk of drinking (or excessive drinking). Overall, nalmefene subjects took 
IMP on 48% of days in Lundbeck14, and on 57% of days in Lundbeck23. Placebo recipients took 
IMP on 64% and 65% of days in the two studies, respectively. As shown in the tables, subjects 
sometimes drank without taking any IMP (this happened on 11-22% of days), reflecting non-
compliance with study instructions on those days. Overall, as a proportion of drinking days, 
nalmefene recipients were non-compliant 38% of the time in Lundbeck14 (22/58), and 26% of 
the time in Lundbeck 23 (13/50). 

Incomplete compliance could have compromised the demonstration of a treatment effect, but 
compliance would be expected to be even worse if nalmefene were used in a non-study setting, 
potentially leading to a weaker treatment effect in clinical practice than the already-weak effect 
shown in these studies. 
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Table 27. Mean IMP versus Drinking – Lundbeck14 

 
Table 28. Mean IMP versus Drinking – Lundbeck23 

 
7.1.12. Results for the co-primary efficacy endpoints 

The pivotal results in this submission are summarised in the table below, which shows the two 
co-primary endpoints for each of the two pivotal studies. Each of these results was analysed by 
two different techniques, which gives eight p-values, but the primary, prospectively identified 
confirmatory analysis was the MMRM (with the ANCOVA being merely supportive). 

Table 29. Difference to Placebo in HDDs and TAC (FAS) – Total Population – Lundbeck14 
and Lundbeck23 

 
The MMRM results should be considered the main results for assessment of the treatment 
effect, but all the results should be interpreted with caution given the high withdrawal rates. 
The MMRM imputation method restricted the analysis to observed cases, but there are doubts 
whether observed cases are truly representative of the entire population. A patient who 
withdraws is inherently different from one who persists in a study, even if they have had similar 
alcohol intake up until that point. The subject’s motivation to continue documenting alcohol 
intake and to take a treatment intended to curtail intake is likely to be related to the subject’s 
intrinsic motivation to control intake, so it is almost inevitable that the withdrawing cohort 
were less motivated to control their drinking than those who remained in the study. For a heavy 
drinker, turning up at each visit to report continued heavy drinking could be embarrassing and 
could encourage withdrawal from the study. It is likely that the presence of drug-related side 
effects provided additional disincentives to continue, so that the enrichment of the nalmefene 
group with motivated subjects was greater than that seen in the placebo group. 
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The ANCOVA results were not always congruent with the MMRM results. Of note, the ANCOVA 
results are shown with LOCF imputation, which is an optimistic imputation method because it 
assumes that any reductions in alcohol intake achieved while in the study are continued despite 
withdrawal from the study. That is, patients whose motivation was so poor that they 
discontinued from the study had their alcohol intake locked in from a timepoint when they were 
still cooperative – the data for those patients was artificially protected from showing any 
relapse in alcoholism. In Lundbeck14, more nalmefene recipients than placebo recipients had 
their data handled in this way because of the higher withdrawal rates in recipients of active 
treatment. 

Three of the four co-primary end-points can be considered statistically significant by MMRM: 
reduction in HDD was significant in both pivotal studies, but reduction in TAC was only 
significant in one of the pivotal studies (Lundbeck14). According to the Sponsor’s prospective 
analysis plan, this means that Lundbeck23 should be considered negative overall, because it did 
not achieve significance for both of its primary endpoints. 

Evolution of the two co-primary efficacy variables over time in both of the pivotal studies is 
shown in the figure below, reproduced from the sponsor’s Clinical Overview. Importantly, the 
provided figure omits the pre-treatment assessment of the efficacy variables at Randomisation, 
which occurred between baseline (‘B’) and the subsequent post-treatment assessment at Month 
1. This omission disguises an important feature of the results, discussed later, which was that 
many subjects showed a major improvement prior to commencing pharmacological treatment. 

Figure 5. Changes from Baseline in HDDs (days/month) and TAC (g/day) (FAS, MMRM) – 
Total Population – Lundbeck14 (left) and Lundbeck23 (right) 

 
More context is provided in the tables below for Lundbeck14 (top table) and Lundbeck23 
(bottom table), including the mean Baseline value of the efficacy variables, the mean changes 
from Baseline, and the mean group differences (and 95%CI) in the changes from Baseline. This 
format reveals that the between-group differences for both HDD and TAC, despite being 
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statistically significant, were small as a proportion of the changes from Baseline, and smaller 
still as a proportion of total Baseline values. 

For instance, for number of HDDs per month, the mean reduction achieved with active 
treatment in Lundbeck14, relative to placebo, was 2.3 days from an initial 19.4 days; the 95%CI 
included the possibility that the treatment effect was less than one HDD per month. In the 
second study, Lundbeck23, the difference relative to placebo in HDDs per month was 1.7 days 
from a baseline value of 19.8 days, and the 95%CI was consistent with a mean treatment effect 
of less than half a day per month. Note that the HDD reduction does not necessarily represent 
days in which heavy drinking was replaced by days of abstinence, but could represent days of 
moderate rather than heavy drinking. 

For TAC, the mean difference achieved in Lundbeck14, relative to placebo, was 11g/day from a 
baseline intake of 84 g/day. In Lundbeck23, the difference was 5g/day from a baseline of 93 
g/day, and the 95%CI was consistent with the treatment effect being less than one gram of 
alcohol per day. A standard drink contains 10g of alcohol, so the treatment effect in Lundbeck23 
was about half a drink and potentially less than a tenth of a drink. 

Of the two pivotal studies, Lundbeck23 is more likely to be reflective of results in real life, 
because withdrawal in the treatment groups was reasonably similar. In this study, the estimated 
size of the treatment effect was small, and the overall result was statistically negative. 

Thus, despite being statistically significant for 3 of 4 pivotal co-primary endpoints, the clinical 
effect demonstrated for nalmefene treatment in the two pivotal studies appears to be modest, 
particularly in Lundbeck23, the more reliable study. These results are even less impressive if 
considered in the context of a potential PK effect, demonstrated in Study 13513A, that increases 
exposure to ethanol by ~9% when ethanol is taken with nalmefene. Furthermore, if the 
observed treatment effect has been even slightly inflated by unblinding, the true benefit in 
clinical practice could be marginal. 

Table 30. Results for the Co-Primary Efficacy Variables at Month 6 (FAS) – Lundbeck14 
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Table 31. Results for the Co-Primary Efficacy Variables at Month 6 (FAS) – Lundbeck23 

 
The Sponsor performed a number of sensitivity analyses, with different methods of imputation. 
With optimistic imputation methods, such as LOCF, all four co-primary endpoints became 
positive. With pessimistic imputation methods, such as BOCF, all four became negative (and for 
Lundbeck14, BOCF imputation actually produced a trend in favour of placebo for both 
endpoints).  The results of these analyses are displayed graphically below. 

Table 32. Sensitivity Analyses – Changes from Baseline to Month 6 in HDDS (days/month) 
– Total Population – Lundbeck14 (left) and Lundbeck23 (right) 

 
Table 33. Sensitivity Analyses – Changes from Baseline to Month 6 in TAC (g/day) – Total 
Population – Lundbeck14 (left) and Lundbeck23 (right) 

 



Therapeutic Goods Administration 

Submission PM-2013-02690-1-1 Extract from the Clinical Evaluation Report for Selincro Page 55 of 216 
 

This imputation analysis suggests that the results are not robust, and that the conclusion drawn 
about each study depends on the assumptions made about withdrawing subjects. 

7.1.13. Results in low-risk and high-risk drinkers 

Three different approaches were taken to perform subgroup analyses of high-risk drinkers, 
based on three different definitions of high risk: 

• at-least high DRL at Baseline (HDAB, the prospectively identified high-risk group) 

• at-least medium DRL at Baseline and Randomisation (MDAR, post hoc) 

• at-least high DRL at Baseline and Randomisation (HDAR, post hoc) 

The third of these methods is considered in a separate section in view of the fact that the 
Sponsor decided, post hoc, to consider the HDAR subgroup as ‘the target group’ for nalmefene. 

The prospectively identified high-risk subgroup consisted of subjects with high or very high 
DRL at Baseline (HDAB). Results in this subgroup were positive for both efficacy variables in 
Lundbeck14 (upper panel, below) but negative for TAC in Lundbeck23 (lower panel, below). 
When the two studies were combined, results for both efficacy variables were significantly 
positive in this high-risk subgroup. Conversely, results in subjects with medium DRL at Baseline 
were not significant. 

Table 34. Lundbeck14 Results in Patients with High or Very High DRL at Baseline for Co-
Primary Efficacy Analyses (MMRM; FAS; OC; Main Treatment Period) 

 
Table 35. Lundbeck23 Results in Patients with High or Very High DRL at Baseline for Co-
Primary Efficacy Analyses (MMRM; FAS; OC; Main Treatment Period) 

 
In another approach (employed post hoc but given greater emphasis in the Sponsor’s SCE and 
Clinical Overview than the prospectively declared method), the Sponsor subdivided the 
population according to the subjects’ alcohol consumption at Randomisation and Baseline, 
rather than just at Baseline. Although all subjects were required to have an alcohol intake 
consistent with at least medium DRL and ≥ 6 HDDs/month at Baseline, some had improved by 
the time of Randomisation to the extent that they would not have qualified for the study if they 
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had shown the same low intake at Screening. According to the protocol, all of these subjects 
were still eligible for inclusion in the FAS, because eligibility was defined by consumption at 
Screening, not by consumption at Randomisation. In retrospect, a better design would have 
involved re-screening the subjects for eligibility immediately prior to Randomisation. Subjects 
who lowered their intake to low DRL levels (or < 6 HDDs/month) by Randomisation can be 
referred to as the Low DRL At Randomisation (LDAR) subgroup, and those who continued to 
drink at medium risk levels or higher (and had ≥ 6 HDDs/month) can be referred to as the (at-
least)Medium DRL At Randomisation (MDAR) subgroup. 

The figures below show the evolution of the primary efficacy variables in the LDAR group (left 
graphs in each panel) and those who continued to show at least-medium DRL and ≥ 6 
HDDs/month at Randomisation (MDAR group, right graphs). 

Figure 6. Changes from Baseline in HDDs and TAC in Patients Categorised According to 
Alcohol Consumption at Randomisation – Lundbeck14 (FAS, MMRM) 

 
(Graphs on the left refer to subjects with < 6HDDs/month or < medium DRL at Randomisation ; graphs on the 
right refer to subjects with ≥ 6 HDDs/month and ≥ medium DRL at Randomisation). 
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Figure 7. Changes from Baseline in HDDs and TAC in Patients Categorised According to 
Alcohol Consumption at Randomisation – Lundbeck23 (FAS, MMRM) 

 
The main feature seen in all of the graphs on the left is a major reduction in alcohol intake 
between Baseline and Randomisation, followed by minimal changes over the next six months. 
These graphs suggest that the subjects in the LDAR subgroup represent a distinct population 
who respond to non-pharmacological measures and may not need or benefit from 
pharmacological intervention. In fact, in both studies, those randomised to nalmefene from this 
LDAR subgroup showed a slightly higher intake at 6 months (relative to baseline) than those 
randomised to placebo, with no clear separation between the two treatment groups. 

The LDAR group represent 18% and 33% of the enrolled patients in the Lundbeck14 and 
Lundbeck23 Studies, respectively, and the higher proportion seen in the Lundbeck23 study may 
account in part for the weaker results in this study. Despite the fact that they did not appear to 
benefit from treatment, these patients took study drug on 39% of days in the nalmefene group 
and on 48% of days in the placebo group. 

Statistical analysis of the number of HDDs by MMRM, as shown in the table below, was 
consistent with a lack of a treatment effect in this LDAR subgroup (identified as the ‘No’ group 
in the table). Differences from placebo were either slightly positive, indicating higher drinking 
levels, or in the case of the LOCF analysis of Lundbeck23, slightly negative, but with 95%CIs 
including no difference. 

The subsequent table shows a similar analysis for TAC, with the ‘No’ (LDAR) subgroup showing 
no significant treatment effect and even slightly adverse trends relative to placebo. 

By contrast, both tables show a significant treatment effect in the ‘Yes’ group, consisting of the 
82% of subjects with (at least) Medium DRL At Randomisation (MDAR). At Randomisation, 
these patients (by definition) still had ≥6 HDDs/month and at least a medium DRL; their alcohol 
consumption at Randomisation corresponded to a mean of 20.0 HDDs/month in both the 
nalmefene and placebo groups and a mean TAC of 84g/day and 88g/day in the two groups, 
respectively. 

Unlike the primary efficacy analysis performed on the total population of each study, which 
failed to show significance for the TAC endpoint in Lundbeck23, this post hoc subgroup analysis 
achieved significance for both HDD and TAC in both Lundbeck14 and Lundbeck23. 
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Table 36. Adjusted Change from Baseline in HDDs (days/month) at Month 6, in Patients 
Categorised by Alcohol Consumption at Randomisation (FAS) – Lundbeck14 and 
Lundbeck23 
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Table 37. Adjusted Change from Baseline in TAC (g/day) at Month 6, in Patients 
Categorised by Alcohol Consumption at Randomisation (FAS) – Lundbeck14 and 
Lundbeck23 

 
This post hoc analysis is somewhat reassuring, suggesting that properly targeted patients may 
show consistent benefit for across the major efficacy variables, but it also suggests that a small 
proportion of subjects who initially appear to be eligible (~1 in 5 to 1 in 3) will show a 
reasonable response to non-pharmacological measures, and that medication does not increase 
the benefit in such subjects. This should be reflected in the Product Information, so that subjects 
are not treated unnecessarily. Given that this represents a post hoc revision of the target group, 
the utility of nalmefene in higher-risk (MDAR) subjects identified in this manner should also be 
confirmed prospectively. 
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7.1.14. Results in high-risk drinkers with at-least-high DRL at Baseline and 
Randomisation 

A third approach to analysing high-risk subjects was to consider those with high or very high 
DRL at both Baseline and Randomisation (at-least High DRL At Randomisation, HDAR); this 
represents an even higher risk subgroup within the MDAR subgroup. These subjects represent 
an important target for therapy, because they had a high risk of alcohol-related harm prior to 
enrolment and did not respond to the non-pharmacological measures introduced prior to 
Randomisation. They are also the group that the Sponsor now considers to be the “target” group 
for nalmefene.13 

Across both pivotal studies, the total number of subjects in this high-risk subgroup was 667, 
which is ~50% of the total study population (n = 1322). On average, these subjects had ~23 
HDDs per month at Baseline, well in excess of the ≥ 6 HDDs required for eligibility. 

Table 38. Baseline Efficacy Summary – Patients with a High or Very High DRL at Baseline 
and Randomisation – Lundbeck14 and Lundbeck23, Pooled 

 
Patient withdrawals in this high-risk group were quite high (47% in Lundbeck14 and 36% in 
Lundbeck23), with an excess of withdrawals in the nalmefene group compared to the placebo 
group in Lundbeck14, but identical withdrawal rates in Lundbeck23, as shown in the table 
below. Amongst these high-risk subjects, the main reason for nalmefene withdrawals in 
Lundbeck14 was adverse events, but this was not a major issue in Lundbeck23 (as shown in the 
second table below). Reasons for this difference are not clear, but might be cultural, given that 
the studies were conducted in different regions but had identical designs. As in the primary 
efficacy analysis, the post hoc subgroup results of Lundbeck14 should be considered less 
reliable than Lundbeck23. 

                                                             
13 The evaluator points out that the sponsor criticised the first-round Clinical Evaluation Report for not highlighting 
this particular subgroup analysis and giving it the prominence they felt it deserved. Despite the sponsor’s preference 
for discussing the results achieved in this subgroup, it remains one of many possible subgroups that could have been 
identified post hoc, and the HDAR results do not constitute an intrinsic component of the pivotal studies as they were 
conceived and conducted. This group has been given somewhat more prominence in the second-round CER, but the 
sponsor’s post hoc treatment of these results is considered statistically invalid. 
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Table 39. Patient Disposition – Patients with a High or Very High DRL at Baseline and 
Randomisation – Lundbeck14 and Lundbeck23 

 
Table 40. Withdrawals by Primary Reason – Patients with a High or Very High DRL at 
Baseline and Randomisation – Lundbeck14 and Lundbeck23 

 
The figure below shows the results in this subgroup for both co-primary endpoints, with 
Lundbeck14 results on the left and Lundbeck23 results on the right. Although the error bars 
overlap in most of the curves, the treatment effect is apparent after the first month of treatment, 
and remains consistent throughout the 6 month studies. The subsequent tables show the 
quantified results for each primary endpoint and each study; all endpoints were significantly 
positive in this post hoc subgroup. 
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Figure 8. Post Hoc Analysis: Patients with a High or Very High DRL at Baseline and 
Randomisation – Changes from Baseline in HDDs (days/month) and TAC (g/day) –
Lundbeck14 and Lundbeck23 (FAS, MMRM) 

 
Table 41. Post Hoc Analysis: Patients with a High or Very High DRL at Baseline and 
Randomisation – Changes from Baseline in HDDs (days/month) – Lundbeck14 and 
Lundbeck23 (FAS) 
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Table 42. Post Hoc Analysis: Patients with a High or Very High DRL at Baseline and 
Randomisation – Changes from Baseline in TAC (g/day) –Lundbeck14 and Lundbeck23 
(FAS) 

 
Even in this post hoc subgroup, though, the clinical value of the observed results remains 
modest. In terms of HDDs, nalmefene was associated with a reduction of 3.7 or 2.7 days/month 
relative to placebo, in Lundbeck14 and Lundbeck23, respectively, by the MMRM method.  The 
reduction in TAC was 18.3 and 10.3 g/day in the two studies, respectively, with the 95%CI in 
Lundbeck23 extending to within 0.5g/d of no effect; this represents one twentieth of a standard 
drink. The results were more favourable in Lundbeck14, but this study had a much higher 
withdrawal rate and was potentially more susceptible to withdrawal bias. (The Sponsor 
dismissed the possibility of withdrawal bias, but provided no alternative explanation for the 
superior results in Lundbeck14). 

The Sponsor performed a number of sensitivity analyses to determine the robustness of these 
results, and the results are shown in the figures below. 

In Lundbeck14, significant improvements in HDDs were demonstrated by most analysis 
methods, but not for the Multiple Imputation (MI) method or Baseline Observation Carried 
Forward (BOCF) method. Given that the MI method attempts to minimise withdrawal bias by 
modelling the unequal withdrawal from two different treatment groups, this sensitivity analysis 
casts some doubt on the validity of the results, but the TAC results in this study were positive 
for every imputation method except BOCF. The failure of the BOCF method to give positive 
results is of less concern, because it is a very pessimistic imputation method, locking in the high 
Baseline drinking levels in all withdrawing patients, as if those subjects all reverted to their 
previous drinking habits. According to the Sponsor, there is empirical evidence in the alcohol-
dependence literature that this does not occur, and that alcohol consumption remains reduced 
for months after an intervention, but it is doubtful that such empirical evidence was based on 
subjects who withdrew from study, so its applicability to questions of withdrawal bias is 
limited. 

Results in Lundbeck23 were less favourable, with most imputation methods failing to produce a 
statistically significant result for HDDs and TAC even in this post hoc subgroup. The optimistic 
approach of imputing the last observation (LOCF) produced positive results, the pessimistic 
approach of imputing the Baseline value (BOCF) produced negative results, and most other 
methods produced results intermediate between those two. Multiple Imputation (MI) methods 
showed no significant treatment effect in this subgroup for either co-primary endpoint in 
Lundbeck23; although the mean treatment effect by the MI method was numerically similar to 
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that shown in the primary analysis, the 95%CI was broad and crossed the no-effect line. This 
may reflect the fact that the MI method requires modelling of the data with many assumptions, 
each of which adds uncertainty, and the study was not originally powered for this approach. 
Nonetheless, this sensitivity analysis highlights the fact that results in Lundbeck23 were weak, 
even with post hoc selection of a more responsive subgroup – and recall that that Lundbeck23 
was actually a negative study according to the primary efficacy analysis. 

The discrepancy between the two pivotal studies casts doubt on the overall results, particularly 
in view of the fact that Lundbeck23, which was less likely to be affected by withdrawal bias, 
produced the weaker estimates of the treatment effect. (It should also be noted that the 
prospectively identified high-risk subgroup – subjects with high or very high DRL at Baseline – 
did not show a significant treatment effect for reduction in TAC in Lundbeck23.) 

Figure 9. Patients with a High or Very High DRL at Baseline and Randomisation – Changes 
from Baseline in HDDs (days/month) – Lundbeck14 and Lundbeck23 (FAS) 

 
Figure 10. Patients with a High or Very High DRL at Baseline and Randomisation – 
Changes from Baseline in TAC (g/day) –Lundbeck14 and Lundbeck23 (FAS) 

 
Despite the fact that this high-risk subgroup was identified post hoc, and was only one of three 
high-risk subgroups considered, the proposed PI only presents the results in this subgroup; that 
is, the overall primary results of the pivotal studies are not mentioned in the PI, the results in 
the prospectively identified high-risk subgroup are not mentioned, and the results in those with 
qualifying consumption (at-least medium DRL) at Randomisation are not mentioned, but this 
group’s results are presented as the main outcome of the pivotal studies. Note that this 
subgroup differs from the initial, prospectively identified target population in two ways: the 
DRL of interest has been increased to at-least high (instead of at-least medium), and the 
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principal time at which the DRL criterion was applied has been shifted to Randomisation (as 
well as still being applied at Baseline) instead of being applied just at Baseline.14 Thus, it 
represents an approach, with no correction for the use of multiple analyses. Such an emphasis 
on one subgroup with favourable results is not appropriate. 

7.1.15. Responder analyses 

The key secondary analysis for both pivotal studies was based on the response rate (RSDRL), 
where a response was defined as a downward shift in DRL category of at least two categories or 
a shift to low DRL or below. This endpoint was analysed with logistic regression (LREG) in both 
studies, but with a different imputation method in each: Lundbeck14 used Non-Response (NR) 
imputation, where missing data was pessimistically counted as a non-response; Lundbeck23 
used individualised MMRM-predicted TAC to impute missing data. This method accounted for 
the alcohol consumption up to the point of the missing data and imputed a value consistent with 
what other subjects with a similar drinking history had consumed. (This imputation method is 
optimistic, because it assumes that withdrawing subjects continue on the same trajectory as 
continuing subjects, ignoring the possibility that the continuing subjects are likely to be more 
motivated than withdrawing subjects.) 

Results for the RSDRL are shown in the tables below (Lundbeck14, first table; Lundbeck23, 
second table). 

At Month 6 in Lundbeck14, the response rate was 44.3% in the placebo group, compared to 
36.9% in the nalmefene group; in other words, by the prospective, main analysis method for this 
endpoint, the response rate was significantly inferior with active treatment (p = 0.039). 

By contrast, at Month 6 in Lundbeck23, the response rate was 63.2% in the placebo group and 
67.2% in the nalmefene group, consistent with a marginally better (but not statistically 
significant) response with active treatment (p = 0.1833). 

Thus, by their own prospectively identified analysis methods, Lundbeck14 was not only 
negative for its key secondary endpoint but significantly favoured placebo, and Lundbeck23 was 
negative for its key secondary endpoint. 

                                                             
14 The evaluator notes that drinking levels generally fell between Baseline and Randomisation, so the important 
timepoint at which this high-DRL subgroup was defined was at Randomisation. In many places in CER1, this 
important timepoint was emphasised in the interests of brevity, and it was not repeatedly stated that the relevant 
subgroup also showed at-least high DRL at Baseline. Thus, the CER1 version of the sentence was “Note that this 
subgroup differs from the initial, prospectively identified target population in two ways: the DRL of interest has been 
increased to at-least high, and the time at which the DRL criterion was applied has been shifted to Randomisation 
instead of Baseline.” The fact that high DRL was also present at Baseline in the HDAR subgroup had already been 
covered in the initial description of the subgroup, so it was not repeated. The sponsor flagged this sentence as an 
error, and also objected to the expression ‘at-least high DRL at Randomisation’, insisting that the high-DRL at Baseline 
should be mentioned again during every reference to this subgroup. This nitpick has essentially no bearing on the 
issues at hand. Indeed, the nitpickiness of the sponsor’s objection is revealed by considering their own PI, where the 
same abbreviation is used that was flagged as erroneous in CER1: “Therefore, the patients who maintained a high or 
very high DRL at randomisation were defined post hoc as the target population. In this post hoc population, the 
treatment effect was larger than that in the total population.” 
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Table 43. Main Treatment Period, Lundbeck14: Adjusted Odds Ratio for Response, Shift 
in DRL (RSDRL, FAS, Non-Response Imputation, LREG) 

 
Table 44. Main Treatment Period, Lundbeck23: Adjusted Odds Ratio for Response, Shift 
in DRL (RSDRL, FAS, MMRM-Imputation, LREG) 

 
The negative results for this key secondary endpoint across both pivotal studies represent a 
substantial failure of the study program to achieve a major, clinically relevant endpoint. In 
retrospect, this partly reflects the use of a pessimistic imputation method in Lundbeck14, where 
withdrawal rates were higher with active treatment (leading to a greater need for imputation 
and more imputed non-responses with active treatment). Poor results for this endpoint also 
reflect the weakness of the clinical treatment effect, though, because even optimistic imputation 
of values inferred from the MMRM model led to a non-significant result in Lundbeck23. 

These unfavourable results were included in the individual study reports for each study, but 
they were de-emphasized in the Summary of Clinical Efficacy and the Clinical Overview. 

The Clinical Overview provided the following explanation of the adverse results for this 
endpoint: 

The results of the responder analyses using different imputation methods were consistently 
in favour of nalmefene, with the exception of the analysis that imputed missing values as 
non-response [see Panel 80 below]. However, for the majority of the patients who 
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withdrew, their alcohol consumption was stable (or decreasing) up to the time of 
withdrawal. The data from the patients who withdrew and who had TLFB data after last 
dose of IMP indicate that the patients maintain their lower level of alcohol consumption 
after discontinuing IMP, and published data also indicate that patients are able to 
maintain a low stable alcohol consumption after withdrawing from a study. Thus, 
assuming non-response for all withdrawn patients is not supported by empirical evidence. 
Furthermore, the LOCF sustained response analysis confirmed the efficacy of nalmefene; 
this analysis is considered conservative and unlikely to be biased in favour of the nalmefene 
group as the patients who withdrew early (that is, prior to Month 2) were, by default, non-
responders. 

It is reasonable to suggest that the Non-Response imputation method was unnecessarily 
pessimistic. What is missing from this explanation, though, is an acknowledgement that the NR 
imputation method was the main prospective analysis method for this endpoint in a pivotal 
study, and was considered acceptable when the study was conceived. 

The failure of both studies to achieve their key secondary endpoint was barely discussed by the 
Sponsor, just as the overall negative outcome of the primary endpoint for Lundbeck23 was 
barely mentioned; the Sponsor’s provided summaries give roughly equal weight to the 
prospectively designated major statistical methods (which showed Lundbeck23 to be negative 
for its primary efficacy analysis and both studies to be negative for their key secondary 
analyses) and a variety of secondary or post hoc methods (which found positive results for the 
same variables). Thus, the Sponsor has presented the data in a more favourable light than is 
justified, using multiple statistical methods and then defending the ones that give favourable 
results. This shift in emphasis would not have been necessary if the prospective results had 
been robustly positive. 

The figure below shows the results for RSDL in each study individually, by a variety of 
imputation methods, and then for the pooled data. Note that the main prospective imputation 
method was NR for Lundbeck14, and MMRM-predicted TAC for Lundbeck23. (These key results 
have been marked with an asterisk during preparation of this evaluation report, and were not 
marked in the original figure, which listed the main method for Lundbeck14 last.) 

The pooled results resembled the results of the individual studies, with the results favouring 
nalmefene when MMRM-predicted TAC was used, but revealing a trend in favour of placebo 
when the pessimistic NR method was used. The attributable response rate in the pooled 
population, using MMRM, was 8% (60.5% with placebo and 68.5% with nalmefene), indicating 
that 12.5 patients would need to be treated to achieve one response. 
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Figure 11. Key Secondary Analysis (RSDRL) – Proportion of Responders (%) and Odds 
Ratio for Response at Month 6 (FAS, LREG) – Lundbeck14, Lundbeck23, and Pooled 
Pivotal Studies 

 
For high-risk drinkers (as defined by the Sponsor’s preferred post hoc method, those with high 
or very high DRL at Baseline and Randomisation), the benefit in terms of response rate 
appeared to be greater than in the overall cohort, though there was still variation in the 
significance of the results depending on the imputation method. By the MMRM (OC) method, the 
response rate in this subgroup was 41.9% in the placebo group and 58.7% in the nalmefene 
group, an attributable difference of 16.8%, consistent with a number-needed-to-treat (NNT) of 
~6 patients. 

Figure 12. Post Hoc Analysis: Proportion (%) of Responders (RSDRL) and Odds Ratio for 
Response at Month 6 (FAS, LREG) – Patients with a High or Very High DRL at Baseline and 
Randomisation – Lundbeck14 and Lundbeck23, Pooled 

 
Other definitions of response produced broadly similar results, and showed the same 
dependency on imputation method. For the response rate defined as a shift to low DRL 
(RLDRL), the individual studies were negative for most imputation methods, but the pooled 
analysis showed a positive treatment effect for the MMRM method. The pooled analysis of RLDL 
was negative for every other imputation method, highlighting the non-robustness of these 
results. 
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Figure 13. RLDRL – Proportion of Responders (%) and Odds Ratio for Response at Month 
6 (FAS, LREG) – Lundbeck14, Lundbeck23, Individually and Pooled 

 
When responses were defined according to percentage reductions in TAC ( ≥ 30%, ≥ 50%, ≥ 
70%), the broader definitions showed more favourable treatment effects, as shown in the figure 
below. The MMRM imputation method produced positive results for all of these response 
definitions, but the attributable response rate was modest (~7 to 10%, depending on the 
definition of response). 

Figure 14. Proportion of Responders (%) Based on ≥ 30%, ≥ 50% and ≥ 70% Reduction in 
TAC and OR for Response at Month 6 (FAS, LREG) – Lundbeck14 and Lundbeck23, Pooled 

 
In their response to CER1, the Sponsor requested more emphasis on the results for this 
secondary efficacy variable in their chosen post hoc subgroup, the HDAR subjects. 

The following table is derived from the proposed PI, but with a revised title – the original, PI 
version omitted any mention of the analysis being a post hoc analysis, and referred to Baseline 
as ‘Screening’. 
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Table 45. Pooled Post Hoc Responder Analysis Results in Patients with a High or Very 
High DRL at Baseline and Randomisation 

Response Placebo Nalmefene Odds Ratio 
(95% CI) 

p-value 

MMRMa     
TAC R70b 25.8% 38.2% 1.88 (1.32; 

2.70) 
< 0.001 

0-4 HDDc 20.5% 30.4% 1.91 (1.30; 
2.83) 

0.001 

NRd     
TAC R70b 19.9% 25.4% 1.44 (0.97; 

2.13) 
0.067 

0-4 HDDc 16.8% 22.3% 1.54 (1.02; 
2.35) 

0.040 

a Analysis uses patient-predicted TAC or HDD values derived from the MMRM model 
in the primary analysis for patients who withdrew 
b ≥ 70% reduction from baseline in TAC at Month 6 (28-day period) 
c 0 to 4 HDDs/month at Month 6 (28-day period) 
d Analysis treats patients who withdrew as non-responder 

In this post hoc subgroup, the results look more favourable than in the overall population. This 
could reflect efficacy, the psychological impact of unblinding, the effects of withdrawal bias, the 
results of selecting a favourable dataset, or some combination of these. Unfortunately, the cited 
p-values are invalid because of the post hoc nature of the analysis and the Sponsor’s failure to 
correct for multiple statistical analyses. 

7.1.16. Results for other efficacy outcomes15 

For the CGI-S and CGI-I, a significant treatment effect was observed in both studies at most time 
points, as shown in the tables and figures below. At the main time point of 6 Months, 
Lundbeck14 was clearly positive for both CGI-S and CGI-I (p < 0.001), but Lundbeck23 was only 
moderately positive for CGI-S (p = 0.029) and was negative for CGI-I (p = 0.111). 

Table 46. Changes from Baseline to Week 24 in CGI-S (FAS, MMRM) – Lundbeck14 

 

                                                             
15 The evaluator notes that these are minor endpoints, and so they are only presented for the main study population, 
not for every subgroup. 
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Table 47. CGI-I Scores at Week 24 (FAS, MMRM) – Lundbeck14 

 
Table 48. Changes from Baseline to Week 24 in CGI-S (FAS, MMRM) – Lundbeck23 

 
Table 49. CGI-I Scores at Week 24 (FAS, MMRM) – Lundbeck23 

 
Figure 15. Changes from Baseline in CGI-S Scores and CGI-I Scores – Lundbeck14 
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Figure 16. Changes from Baseline in CGI-S Scores and CGI-I Scores – Lundbeck23 

 
For most other efficacy endpoints, the pattern observed in the primary analysis was repeated: 
results were clearly significant in Lundbeck14, but borderline in Lundbeck23. For efficacy as 
assessed by the surrogate endpoint of liver function tests, significant reductions in ALAT were 
observed in both studies, but the significance was marginal in Lundbeck23 (Lundbeck14 p = 
0.011, Lundbeck23, p = 0.049). Significant reductions in GGT were only observed in Lundbeck14 
(p=0.009), with Lundbeck23 showing no substantial trend (p = 0.529). 

Table 50. GGT and ALAT at Week 24 (FAS, MMRM) – Lundbeck14 

 
Table 51. GGT and ALAT at Week 24 (FAS, MMRM) – Lundbeck23 

 
The magnitude of the changes was small for ALAT in all treatment groups, as shown above. The 
fall in GGT was greater, but the difference from placebo was minimal in Lundbeck23 (the 
attributable fall in GGT was 3.4 IU/L in Lundbeck14 and only ~2 IU/L in Lundbeck23). 
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The changes from baseline in Non-Drinking Days (NDDs) were disappointing in both studies, 
failing to achieve statistical significance. In Lundbeck14, the mean placebo-subtracted increase 
in NDDs was 1.2 days/month (p = 0.096) and in Lundbeck23, the mean increase was less than a 
day (0.6 days, p = 0.437). Thus, even temporary abstinence was not significantly promoted by 
active treatment. 

Table 52. Changes from Baseline to Month 6 in NDDs (days/month) (FAS, MMRM) – 
Lundbeck14 and Lundbeck23 

 
For a variety of psychosocial and quality-of-life (QOL) assessments, there was a trend in favour 
of active treatment in Lundbeck14, and for some measures (including many components of the 
SF-36 and one part of the EQ-5D), the between-group difference was statistically significant and 
in favour of active treatment in Lundbeck23. 

Results for NDDs, ADS, DrInC-2R, SF-36 and EQ-5D in Lundbeck14 are shown in the three tables 
below. None of the p-values achieved significance. 

Table 53. Summary of Minor Efficacy Variables (MMRM; FAS, OC) – Lundbeck14 
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Table 54. Adjusted Mean Change from Baseline in SF-36 Subscale and Component Scores 
(MMRM; FAS, OC) – Lundbeck14 

 
Table 55. Adjusted Mean Change in EQ-5D Subscale Scores (MMRM; FAS, OC) – 
Lundbeck14 

 
Similarly, results for NDDs, ADS, DrInC-2R, and SF-36 in Lundbeck23 are shown in the three 
tables below. Significant results were obtained in the SF-36 and one part (Health State) of the 
EQ-5D. 
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Table 56. Summary of Minor Efficacy Variables (MMRM; FAS, OC) – Lundbeck23 
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Table 57. Adjusted Mean Change from Baseline in SF-36 Subscale and Component Scores 
(MMRM; FAS, OC) – Lundbeck23 

 
Table 58. Adjusted Mean Change in EQ-5D Subscale Scores (MMRM; FAS, OC) – 
Lundbeck23 

 
7.1.17. Subgroup analyses 

Subgroup analyses related to various definitions of high-risk alcohol dependence have already 
been considered below. 
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TAC results for subgroups defined by age, previous treatment, and baseline DRL are shown 
below for the pooled population of both pivotal studies. A similar analysis of HDDs is shown in 
the subsequent table. Overall, the results for both efficacy variables were consistent across 
different subgroups, but many of the comparisons were underpowered. Results in medium-DRL 
subjects appear weak. 

Figure 17. Efficacy at Month 6 by Disease Variable (FAS, MMRM) – TAC (g/day) – 
Lundbeck14 and Lundbeck23, Pooled 
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Figure 18. Efficacy at Month 6 by Disease Variable (FAS, MMRM) – HDDs (days/month) – 
Lundbeck14 and Lundbeck23, Pooled 

 
7.1.18. Results in the run-out period 

Results in the Run-Out Period showed no significant benefit in continuing active treatment, 
compared to its randomised withdrawal. In Lundbeck14 and Lundbeck23, the number of HDDs 
and the TAC were both slightly lower in subjects that continued nalmefene compared to those 
that switched to placebo. In Lundbeck14, the between-group difference was about one HDD per 
month and 3.2 g alcohol per day; in Lundbeck23, the difference was 0.1 HDDs per month, and 
1.6 g per day. This is of marginal clinical significance. 

A failure of the groups to show a significant difference in the Run-Out Period could reflect the 
weakness of the therapeutic effect of nalmefene as well as a lack of statistical power in this 
phase of the study, but it could also reflect persistence of benefit. Given the marginal results 
achieved in the main treatment period, and the small between-group differenes in the ROP, the 
first explanation appears more likely. The fact that subjects continued to exhibit lowered 
alcohol intake after randomised cessation of nalmefene supports the notion that psychological 
factors played a large role in their initial reduction in drinking. 

This analysis at least suggests that there was no rebound increase in alcohol consumption on 
ceasing nalmefene. 
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Table 59. Run-Out Period: Changes from ROP Baseline in HDDs and TAC (FAS, OC, 
ANCOVA) – Lundbeck14 

 
Table 60. Run-Out Period: Changes from ROP Baseline in HDDs and TAC (FAS, OC, 
ANCOVA) – Lundbeck23 

 

7.2. Major supportive efficacy studies 
7.2.1. Major supportive lundbeck study (Lundbeck13, 12013A) 

7.2.1.1. Study design, objectives, locations and dates 

This study was a Phase III, randomised, double-blind, placebo-controlled, parallel-group study 
of nalmefene 20mg as-needed in the treatment of alcohol dependence. Its initial primary 
objective was the study of the safety and tolerability of nalmefene over 52 weeks, and efficacy 
was added as an additional primary objective later. The two co-primary efficacy endpoints 
(HDDs and TAC) were not specified until the 4th protocol amendment on 31st July, 2009, 
approximately four months after study commencement on 24th March 2009. These endpoints 
were selected to match the two pivotal efficacy studies, Lundbeck14 and Lundbeck23, which 
have been discussed above, and the time-point for the major efficacy assessment was set at 24 
weeks, also matching those other Lundbeck studies. The total study duration was 52 weeks, 
with the weeks beyond the primary efficacy time point primarily satisfying the safety 
monitoring objective, although efficacy data continued to be collected for a total of 52 weeks. 

An additional objective was added in the 2nd protocol amendment: “to study how genotype may 
affect treatment response to nalmefene”. The results in relation to this objective were not 
reported in the main study summary. 

The study was performed at 60 sites – 5 in Czech Republic, 5 in Estonia, 2 in Hungary, 4 in 
Latvia, 2 in Lithuania, 15 in Poland, 8 in Russia, 4 in Slovakia, 10 in Ukraine, and 5 in the United 
Kingdom. The first patient visit was on 24th March 2009, and the last patient visit was on 3rd 
November 2010. 
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7.2.1.2. Inclusion and exclusion criteria 

The main inclusion criteria closely resembled those in the two pivotal studies. Patients were 
eligible if they were outpatients with a primary diagnosis of alcohol dependence according to 
DSM-IV-TR™, and also satisfied the following major criteria: 

• they were ≥ 18 years of age 

• they had a blood alcohol concentration (BAC) < 0.02% at the Screening Visit 

• they had had ≥ 6 HDDs in the 4 weeks preceding the Screening Visit 

• they did not have serum aspartate aminotransferase (ASAT) and/or serum alanine 
aminotransferase (ALAT) values > 3 times upper limit of the reference range, that were 
considered clinically significant. 

Unlike the pivotal studies, the subjects were still eligible for enrolment if they had a low DRL at 
Baseline (the pivotal studies required at least medium risk); for the efficacy analysis, such 
subjects were excluded. 

Minor inclusion and exclusion criteria were essentially the same as those used in the pivotal 
studies. 

7.2.1.3. Study treatments 

Subjects received nalmefene 20mg on an as-needed basis, up to once per day, or matching 
placebo. 

7.2.1.4. Efficacy variables and outcomes 

The efficacy variables were the same as described previously for the pivotal studies, as listed 
below, except that CGI-I response was added post hoc as an additional response measure. 

Drinking measures derived from the timeline followback (TLFB): 

• number of HDDs (an HDD was defined as a day with alcohol consumption ≥ 60g for men and 
≥ 40g for women) 

• TAC, defined as mean daily alcohol consumption in g/day over a month (28 days) 

• RSDRL response 

• TAC response (defined as a ≥ 30%, ≥ 50%, or ≥ 70% reduction in TAC from baseline) 

• RLDRL response (defined as a downward shift in DRL to low risk or below) 

• number of non-drinking days (NDDs) 

Alcohol dependence symptoms and clinical status: 

• Clinical Global Impression – Global Improvement (CGI-I) score 

• CGI-I response, defined as a CGI-I score ≤ 2 (added as a post hoc analysis) 

• Clinical Global Impression – Severity of Illness (CGI-S) score 

• Drinker Inventory of Consequences (DrInC-2R) score 

Liver function and other clinical safety laboratory tests: 

• GGT 

• ALAT 

• mean corpuscular volume (MCV) 

• percent carbohydrate-deficient transferrin (%CDT) 



Therapeutic Goods Administration 

Submission PM-2013-02690-1-1 Extract from the Clinical Evaluation Report for Selincro Page 81 of 216 
 

Pharmacoeconomic outcomes: 

• 36-item Short-form Health Survey (SF-36) subscale scores 

• EuroQol (EQ-5D) utility index and visual analogue scale (VAS) scores 

• Resource Use Measurement Questionnaire – Alcohol Dependence (RUMQ-ADP) 

• Brief Measure of Readiness to Change Questionnaire (BMRCQ) subscale scores: importance, 
confidence, and readiness 

These assessments were performed as described for the pivotal studies. 

The co-primary efficacy endpoints were change from baseline to Month 6 in HDDs and TAC, 
analysed by MMRM. 

The key secondary endpoint was the response rate (RSRDL), analysed with logistic regression 
(LREG). 

Additional secondary endpoints included: 

• responder rates based on a ≥ 30%, ≥ 50%, or ≥ 70% reduction from baseline in monthly 
TAC 

• changes from baseline in monthly NDDs, DrInC-2R scores, CGI-S scores, %CDT, SF-36 
subscale scores, EQ-5D utility index and VAS scores, and BMRCQ scores 

• log-transformed GGT, ALAT, and MCV values 

• CGI-I score 

• response-rate based on a CGI-I score ≤ 2. 

In general, these endpoints resembled those in the pivotal studies. The primary efficacy analysis 
based on the two co-primary endpoints of HDDs and TAC, as well as the secondary efficacy 
analysis based on the RSDRL, were identical to those used in Lundbeck23 and very similar to 
those used in Lundbeck14. (The two pivotal studies had differed in their imputation methods 
for the RSDRL analysis, and this study employed the method used in Lundbeck23, which yielded 
positive results, rather than the one used in Lundbeck14, which yielded negative results). 

7.2.1.5. Randomisation and blinding methods 

Subjects were randomised unequally to active treatment or placebo in a 3:1 ratio, using a 
centralised randomisation program generated by Lundbeck. The program used block 
randomisation in blocks of 4 to balance patient assignments at each site. 

Blinding was approached by using placebo tablets that appeared identical to the nalmefene 
tablets, keeping the randomisation codes hidden at a central location. 

As in the pivotal studies, it is possible that some subjects became unblinded because of telltale 
side effects. 

7.2.1.6. Analysis populations 

As in the pivotal studies, the Sponsor described three main populations for analysis: 

• all-patients-randomised set (APRS) – all randomised patients 

• all-patients-treated set (APTS) –patients in the APRS excluding those with no study-drug 
intake 

•  full-analysis set (FAS) – all patients in the APTS who had at least one valid post-baseline 
assessment of both co-primary efficacy variables and were at medium risk or above 
according to WHO criteria (> 40g/day for men, > 20g/day for women) at Baseline 
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Unlike the pivotal studies, this study allowed recruitment of subjects with low DRL at baseline, 
and 16% of subjects were in this category. These subjects were not part of the FAS, according to 
the definitions above. This is appropriate, because such subjects would not be expected to show 
a substantial response to treatment and do not represent the target population for nalmefene. 
They were primarily recruited to facilitate collection of safety data. 

7.2.1.7. Sample size 

Sample size estimations were based on anticipated results in the MMRM model, assuming a 
standard deviation for the change from baseline in number of HDDs of 7 days and the change 
from baseline in TAC of 36.5g/day. A target of 668 patients was planned for enrolment, based 
on a 20% withdrawal rate by Month 6 and assuming a correlation of 0.7 between the co-
primary efficacy variables. Using a standard significance level of 5% (p < 0.05), it was estimated 
that a total of 668 patients, randomised in a 3:1 ratio, would provide power of ≥ 90% for 
detecting a treatment-related reduction of 3 HDDs/month and a TAC reduction of 12 g/day, 
relative to placebo. 

7.2.1.8. Statistical methods 

Statistical methods in this study closely resembled those already described for the pivotal 
studies. All efficacy analyses were based on the FAS and were tested at the 5% level of 
significance. The principal statistical software used was the same as in the pivotal studies, SAS, 
Version 9.2. 

The co-primary efficacy analyses were based on the changes from baseline in monthly number 
of HDDs and monthly TAC, analysed by MMRM, using observed cases (OC), and with the 
baseline score as a covariate, and site, sex, time in months (Months 1 to 13), and treatment as 
fixed effects. The baseline score-by-time interaction and the treatment-by-time interaction were 
also included in the model. 

The key secondary efficacy analysis was based on the RSDRL at Month 6, using a logistic 
regression (LREG) model, with country, sex, baseline DRL, and treatment as fixed effects. 
Missing values were imputed using individual-patient predicted values of TAC derived from the 
MMRM model, as had been done for Lundbeck23, rather than a No-Response imputation 
method, as had been done for Lundbeck14. 

Secondary efficacy analyses included: 

• an assessment of responder rates based on a ≥ 30%, ≥ 50%, or ≥ 70% reduction from 
baseline in monthly TAC, analysed using an LREG model as for the RSDRL analysis. 

• changes from baseline in monthly number of NDDs, DrInC-2R scores, CGI-S scores, %CDT, 
SF-36 subscale scores, EQ-5D utility index and VAS scores, and BMRCQ scores, analysed 
using an MMRM model similar to the one used for the co-primary efficacy analyses. 

These statistical approaches were reasonable overall, but – as revealed by a number of 
sensitivity analyses – some of the results were quite sensitive to the statistical method chosen. 

No correction was made for using multiple endpoints; instead, the null hypothesis (of no 
significant treatment effect) had to be rejected for both co-primary endpoints at the 5% level in 
order to consider the drug efficacious. Also, formal testing of the key secondary endpoint was to 
be performed only if both co-primary endpoints were significantly positive. In the individual 
study report, the Sponsor was explicit on this issue: 

The null hypothesis was to be rejected for both co-primary endpoints at the 5% 
significance level to consider nalmefene 20mg as-needed use to be efficacious.” 

The null hypothesis was to be rejected for both co-primary endpoints at the 5% level of 
significance in order to proceed with formal testing of the key secondary endpoint. 
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Despite making these pronouncements, the Sponsor appeared to ignore them in their 
presentation of the results. As it turned out, the null hypothesis was not rejected for either co-
primary endpoint – that is, no significant treatment effect was shown for either primary 
endpoint – so no formal testing of the key secondary endpoint should have been performed. 
Nonetheless, 95%CIs and p-values were cited for the key secondary endpoint and for all 
subsequent endpoints in the hierarchy. 

7.2.1.9. Participant flow 

Patient disposition is summarised in the figure and table below. Withdrawals were relatively 
common (36.5%), but the withdrawal rate was acceptable for a study of this nature; compliance 
with the study procedures would be expected to be impaired by the condition under study. 
Withdrawals were more common in the active group (placebo 31.7% vs nalmefene 38.1%), with 
adverse events accounting for most of the excess (withdrawals due to AEs: placebo 2/166, 1.2% 
vs nalmefene 43/508, 8.5%). The other major reason for withdrawal, “Withdrawal of consent” 
occurred with a similar incidence in each treatment group (placebo 35/166, 21% vs nalmefene 
94/509, 18.5%). 

As in the pivotal studies, this unequal withdrawal rate poses problems of interpretation, and 
renders the results susceptible to the effects of different imputation methods. 

Figure 19. Patient Disposition – Lundbeck13 

 
Table 61. Patient Disposition – Lundbeck13 

 
7.2.1.10. Major protocol violations/deviations 

Protocol deviations were not summarised in a convenient format in the Sponsor’s original 
submission, but instead individual violations were included in several tables, some of which 
covered multiple pages.  Deviations included the recruitment of ineligible subjects, use of 
disallowed concomitant medication, visits outside designated windows, and a number of other 
deviations in data collection. 

The Sponsor provided the table below as part of their Section 31 Response. 
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Table 62. Protocol deviations in Lundbeck13 

 
Overall, the number of protocol deviations was acceptable for a study of this nature. 

7.2.1.11. Baseline data 

Baseline characteristics including demographics and disease characteristics are summarised in 
the tables below. There were no important demographic differences. The two treatment groups 
were also reasonably well-matched in terms of baseline level of alcohol use, as reflected in mean 
number of HDDs, TAC, and DRL. Mean alcohol intake at baseline was ~75g/day (placebo 74.6 
g/day, nalmefene 75.2 g/day). On average, clinicians rated the two groups as having a similar 
level of disease severity on the CGI-S scale (mean CGI-S: placebo 3.92, nalmefene 4.00). 

Table 63. Patient Demographics – Lundbeck13 
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Table 64. Baseline Weight, Height, BMI – Lundbeck13 

 
Table 65. Socio-Demographics – Lundbeck13 
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Table 66. Baseline Efficacy Summary (FAS) – Lundbeck13 

 
7.2.1.12. Results for the co-primary efficacy endpoints 

This study was negative for both of its co-primary endpoints. The number of HDDs at Month 6 
was reduced, relative to Baseline, in both treatment groups, but the reduction in the two groups 
was similar, 8.9 HDDs/month in the placebo group, compared to 9.8 HDDs/month in the 
nalmefene group, a mean difference of -0.9 days (with a considerable degree of uncertainty on 
either side of this estimate; 95%CI -2.1 to +0.4 days). 

The average reduction in alcohol intake per day was substantial in both groups, indicating 
benefit from the non-pharmacological aspects of being involved in the study. The placebo group 
reduced their TAC by 45.6 g/day from a mean baseline of 75 g/day; the nalmefene group 
reduced their TAC by 49.0 g/day from the same mean baseline TAC. The mean difference 
between the two groups was minor (-3.5 g/day), with a 95%CI that included no difference 
(95%CI -9.2 to +2.2). 

These results represent a rather weak trend in favour of active treatment, which would be of 
doubtful clinical significance even if the differences were confirmed in a higher-powered study. 
If withdrawal bias, un-blinding from telltale side effects or any other methodological issue has 
inflated these observed differences, then even this weak trend could be spurious. 
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Table 67. Results for Co-Primary Efficacy Analysis (FAS, OC, MMRM) – Lundbeck13 

 
The Sponsor’s Summary of Clinical Efficacy (SCE) reported results for this study that were 
technically correct, but in a way that partially disguised the fact that this was a negative study. 
Firstly, the Sponsor introduced the Overview of this study (Section 2.1.3.1 of the SCE) with this 
comment: 

The overall objectives of the study were to evaluate the long-term safety and tolerability of 
as-needed dosing of 20mg nalmefene in patients with alcohol dependence during a 52-
week treatment period. A secondary objective was to explore the efficacy of nalmefene 
versus placebo during the 52-week treatment period; a protocol amendment specified 
efficacy comparisons at Month 6. 

This comment could easily be read as indicating that the highest ranking efficacy objective was 
assessment of efficacy over 52 weeks, and that the efficacy comparisons at Month 6 were a 
minor afterthought. In fact, the study synopsis indicates that the 24-week assessment was 
primary for efficacy: 

Primary objectives: 

– safety: 

• to evaluate the long-term safety and tolerability of as-needed use of 20mg nalmefene 
versus placebo over a period of 52 weeks in patients with alcohol dependence 

– efficacy (added with SA04): 

• to evaluate the effect of as-needed use of 20mg nalmefene on alcohol consumption using 
the monthly number of heavy drinking days (HDDs) and the monthly total alcohol 
consumption (TAC) in patients with alcohol dependence during a treatment period of 24 
weeks (co-primary efficacy endpoints) 

[Study 1213A Study Report Body, p3/1234, emphasis added]. 

Secondly, in presenting the actual results for the co-primary endpoints, the Sponsor’s SCE fails 
to distinguish between the primary 24-week time point and the later 52-week time point, giving 
the results at each time point equal emphasis: 

Nalmefene was numerically better than placebo in reducing the number of HDDs and TAC 
at Month 6. The effect of nalmefene was evident already at Month 1 and maintained 
throughout the treatment period. The difference to placebo was in favour (p <0.05) of 
nalmefene at the majority of the timepoints, including Month 13 (Panels 42, 43, and 44) 

In this part of the SCE, which is the Sponsor’s first paragraph under the heading “Co-primary 
Efficacy Analyses’, the p-value for the actual, pre-specified co-primary efficacy analysis is not 
even mentioned; instead, the p-value for other time points is given prominence. This is 
misleading. Nowhere in the SCE is it mentioned that this study was negative according to its 
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pre-specified Statistical Analysis Plan. The results at Month 13 represent a secondary endpoint, 
and as such are discussed separately in this report. 

Even the individual study report has been written in a way that de-emphasizes the fact that this 
study was negative, with the HDD results produced without error bars, as shown below. (The 
SCE figures used error bars, but highlighted time points in which the treatment groups were 
significantly different). 

Figure 20. Monthly HDDs (FAS, OC) – Lundbeck13 

 
In the previously describe pivotal studies (Lundbeck14 and Lundbeck23), a secondary analysis 
was performed using ANCOVA with LOCF, and this approach achieved significance where the 
MMRM had not. For this supportive study, however, not even the LOCF approach was 
significantly in favour of active treatment, as shown below. 

Table 68. Results for the Co-Primary Efficacy Variables at Month 6 (FAS) – Lundbeck13 

 
The Sponsor performed a number of sensitivity analyses to explore these results further. 
Usually, the main point of a sensitivity analysis is to show that a positive result is robust enough 
that the outcome does not depend critically on the statistical methodology or imputation 
methods. In this case, however, the sensitivity analysis merely confirmed that multiple different 
imputation methods consistently produced a negative result at the main efficacy time point, 
Month 6. 



Therapeutic Goods Administration 

Submission PM-2013-02690-1-1 Extract from the Clinical Evaluation Report for Selincro Page 89 of 216 
 

Figure 21. Sensitivity Analyses – Changes from Baseline in HDDs and TAC at Month 6 – 
Lundbeck13 

 
7.2.1.13. Results in low-risk and high-risk drinkers 

The protocol prospectively specified a subgroup analysis of higher-risk drinkers, identified as 
those with high or very high DRL at Baseline. (Note that this is different to the high-risk 
subgroup identified post hoc and featuring prominently in the SCE, which was based on subjects 
with high or very high DRL at Baseline and Randomisation; this post hoc high-risk group is 
discussed separately below.) 

Efficacy results in this prospectively identified subgroup at the main analysis time point are 
shown below. No significant treatment effect was identified. 

Table 69. Summary of Results for Patients with a High or Very High DRL at Baseline for 
the Co-Primary Efficacy Analyses at Month 6 (MMRM; FAS, OC) 

 
As in the pivotal study, the Sponsor realised that several subjects (58/137 placebo recipients 
[42%] and 157/415 nalmefene recipients [38%]) reduced their alcohol intake substantially 
prior to randomisation, such that their drinking levels were no longer consistent with medium 
DRL. In these subjects, treatment had little effect because alcohol consumption was already low 
prior to treatment. The Sponsor therefore performed a post hoc subgroup analysis based on 
consumption levels at randomisation, which might be expected to identify a group in whom a 
positive treatment effect was observed. 

Results in this LDAR subgroup (Low DRL At Randomisation) are shown in the left graphs below, 
with the results in the MDAR subgroup (at-least Medium DRL At Randomisation) on the right. 
As in the pivotal studies, LDAR subjects continued to have low intake throughout the study, 
regardless of assigned treatment, and there was no apparent treatment effect. 

For the MDAR subjects, a statistically significant treatment effect was observed at multiple time 
points; this included Month 6 for TAC, but not for HDDs. 
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Figure 22. Changes from Baseline in HDDs and TAC – Patients Categorised According to 
Alcohol Consumption at Randomisation (FAS, MMRM) – Lundbeck13 

 
This data is somewhat reassuring, because it suggests that a significant treatment effect can be 
achieved with nalmefene when the drug is correctly targeted, but it is important to note that the 
subgroup was identified post hoc, and even then it did not achieve significance for both co-
primary efficacy variables at the designated time point. 

Together with similar observations in the pivotal studies, this post hoc subgroup analysis 
suggest that the failure of Lundbeck13 to achieve a positive result for either of its co-primary 
efficacy analyses partly reflects dilution of the study population with subjects who had already 
responded to non-pharmacological factors prior to randomisation. This suggests that a better 
study design might have been to randomise only the subjects who were still drinking at 
qualifying levels at Randomisation. 

The magnitude of the benefit in this subgroup, as shown below, was modest, amounting to 2.7 
HDDs per month (p = 0.002) and 9.8 g/day for TAC (p = 0.0163). This could be regarded as 
clinically worthwhile if the same results could be obtained prospectively. 
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Table 70. Adjusted Change from Baseline in HDDs at Month 13, Patients Categorised 
According to Alcohol Consumption at Randomisation (FAS) – Lundbeck13 

 
Table 71. Adjusted Change from Baseline in TAC (g/day) at Month 13, Patients 
Categorised According to Alcohol Consumption at Randomisation (FAS) – Lundbeck13 
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Similar results were obtained in the high-risk subgroup of subjects with high or very high DRL 
at Baseline and Randomisation (HDAR), which represent a more severe subset of drinkers 
within the MDAR subgroup. According to the proposed PI, this subgroup represented just 27% 
of the original study population. In this high-risk subgroup, a significant treatment effect was 
demonstrated at most time points for TAC, including Month 6. For HDDs, the Month 6 results 
were not significant, but some earlier time points did show a significant treatment effect; a 
sustained significant effect did not appear until Month 7 (see the table and figure below). 

Results towards the end of the treatment period are potentially more susceptible to withdrawal 
bias than earlier results, so this evidence is only partially supportive. As noted by the SPonsor in 
the proposed PI, “In this post hoc target population, more patients receiving nalmefene 
withdrew (45%) as compared to those receiving placebo (31%).” Furthermore, the fact that this 
subgroup was identified post hoc means that the p-values cited for the betwene-group 
differences are invalid.  As discussed earlier, the SAP specified a different high-risk subgroup 
(high or very high DRL at Baseline), which showed no significant treatment effect for either of 
the co-primary efficacy variables at Month 6. 

Figure 23. Change from Baseline in HDDs and TAC – Patients with a High or Very High 
DRL at Baseline and Randomisation (FAS, MMRM) – Lundbeck13 

 
7.2.1.14. Responder analysis 

According to the Sponsor’s SAP, no formal analysis of secondary endpoints should have been 
performed, because the null hypothesis of no treatment effect was not rejected in the co-
primary efficacy analysis. Despite this, the Sponsor performed formal statistical analysis of all 
secondary endpoints. 

The key secondary efficacy analysis was based on the RSDRL at Month 6, and results are shown 
below. No significant treatment effect was identified, although there were favourable numerical 
trends at various time points. For the pre-specified key secondary efficacy analysis at Month 6, 
the response rate was 76% in the placebo group and 78% in the nalmefene group, a trivial 
difference that did not reach statistical significance (p = 0.816). 

Despite the Sponsor’s various attempts to impute sensible values for missing data, it remains 
unclear to what extent the fall in alcohol consumption and improvement in response rate 
throughout the study, and particularly in the last few months, reflects progressive withdrawal of 
less motivated patients and progressive enrichment of the remaining study cohort with more 
motivated patients. 

By Month 13, the response rate in the placebo group was 75%, and in the nalmefene group it 
was 83%. This difference was nearly significant (p = 0.053), but these late results could be 
susceptible to withdrawal bias. The magnitude of the difference in response rate at the end of 
the study (~8% higher with nalmefene) is broadly similar to the 6.4% difference in withdrawal 
rate (placebo 31.7% vs nalmefene 38.1%). 
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Note that ¾ of placebo recipients showed a satisfactory response to treatment over the course 
of a year. This suggests that most subjects identified as having alcohol dependence can show a 
sustained response to non-pharmacological measures. 

Table 72. Adjusted OR Response, Shift in DRL (RSDRL, FAS, MMRM-Imputation, LREG) 

 
For other definitions of response, the results were generally disappointing, with only the ≥ 30% 
TAC reduction showing a significant treatment effect (p = 0.048). Note that this marginal p-
value has not been adjusted for multiple comparisons, and is not formally valid given that 
secondary endpoints were not supposed to be subjected to any formal analysis in the event of a 
failed primary efficacy analysis. 

Table 73. Proportion (%) of Responders and OR for Response at Month 6 (FAS, LREG) 

 
7.2.1.15. Results for other efficacy endpoints 

Results at Month 13 for HDDs and TAC were not specified as important endpoints in the 
prospective SAP, and should therefore be considered minor secondary endpoints (despite this, 
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the Month 13 results were inappropriately reported by the Sponsor under the misleading 
heading of ‘Co-primary efficacy analysis’ in the Summary of Clinical Efficacy). According to the 
SAP, no minor endpoint should have been subjected to formal analysis after the failure of the 
primary efficacy analysis, so the Month 13 results are not statistically valid. The Sponsor 
presented analysis of these endpoints, which are discussed here for completion, but the p-
values should be rejected according to the SAP. 

At the Month 13 time point, the two treatment groups were statistically separated, with less 
alcohol consumption in the nalmefene group as indicated by both HDDs and TAC. This provides 
some evidence of efficacy for nalmefene, but these results must be interpreted with caution 
given the high withdrawal rate and the Sponsor’s deviation from the prospective SAP. Also, it 
should be noted that several other time points did not show a significant difference for TAC, 
including Month 12 (see the figure below). 

Figure 24. Changes from Baseline in HDDs and TAC (FAS, MMRM) – Lundbeck13 

 
The magnitude of the benefit at Month 13 was small (1.6 HDDs/month and 6.5 g/day), which 
adds to the concerns about the validity of using Month 13 results as evidence of efficacy. In 
particular, the fairly small numerical differences between the treatment groups, combined with 
the large and unequal withdrawal rate in the two groups (placebo 31.7% vs nalmefene 38.1%), 
raises the possibility that the separation of the curves is at least partly due to withdrawal bias. 
This could happen, for instance, if poorly motivated subjects who would have recorded higher 
TAC if they had stayed in the study instead simply withdrew from the study. 

Other secondary endpoints generally favoured active treatment, but most statistical 
comparisons were either narrowly positive (p-values close to 0.05) or showed no significant 
treatment effect. For CGI-S, as shown below, there was a slight benefit for active treatment (0.2 
points) but the 95%CI reached zero difference (p = 0.046). For CGI-I, the results were not 
significant. Note that none of these p-values was adjusted for multiple comparisons, and none 
was formally valid, given that the primary efficacy analysis failed to reject the null hypothesis. 
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Table 74. Results for CGI-S and CGI-I at Month 6 (MMRM; FAS, OC) – Lundbeck13 

 
For number of Non-Drinking Days (NDDs) and for the psychosocial impact measure DrInC-2R, 
no benefit was observed with active treatment. 

Table 75. Summary of Minor Efficacy Variables (MMRM; FAS, OC) – Lundbeck13 

 
For the objective surrogate measures based on liver function tests, no significant treatment 
effect was observed, and there were no substantial trends in favour of nalmefene: ALAT levels 
were very similar in the two groups at Week 24. (The Sponsor identified some other time points 
where the groups showed significant differences, as shown in the subsequent tables, but these 
provide only very weak support for the claim of efficacy, as they represent p-values at time 
points that have not been adjusted for multiple endpoints, much less multiple time points, and 
which are part of a process that was not formally valid in terms of the prospectively specified 
hierarchical testing procedure.) 

Table 76. Summary of GGT, ALAT and MCV (MMRM; FAS, OC) – Lundbeck13 
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Table 77. Adjusted GGT Values – Back Transformed from Log Scales (FAS, OC, MMRM) 

 
Table 78. Adjusted ALAT Values – Back Transformed from Log Scales (FAS, OC, MMRM) 

 
Table 79. Adjusted Changes from Baseline in %CDT Scores (FAS, OC, MMRM) 

 
7.2.2. Major supportive biotie study (Biotie801, CPH-101-801) 

7.2.2.1. Study design, objectives, locations and dates 

This double-blind, placebo-controlled, parallel-group study (n = 403) was performed by the 
previous Sponsor, Biotie, to assess the efficacy and safety of as-needed nalmefene when used to 
reduce alcohol intake in subjects with heavy alcohol intake who reported difficulty in 
controlling their use of alcohol. It differed from the Lundbeck studies in several ways, including 
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the use of a flexible dosing regimen. The target dose was 20mg, as in the subsequent Lundbeck 
studies, but doses of 10 or 40mg were allowed from Week 3 onwards. 

The main treatment period lasted 28 weeks, and this was followed by a randomised Run-Out 
Period (ROP) lasting for 24 weeks. Only nalmefene subjects who completed the first phase, were 
willing to enter the second phase and had a “positive treatment response” (according to the 
investigator) were eligible for the ROP; these subjects (n = 57) were re-randomised to 
nalmefene or placebo and followed for an additional 24 weeks. 

The study was conducted in a number of centres in Finland, from 17th December, 2001 to 29th 
October, 2004. 

7.2.2.2. Inclusion and exclusion criteria 

Eligible subjects were aged 18 or higher, were drinking heavily and having difficulties in 
controlling drinking. 

Subjects were also required to have no serious medical or psychiatric problems. Subjects who 
needed immediate abstinence or inpatient detoxification were not eligible. 

Unlike the Lundbeck studies, subjects were not required to have a formal diagnosis of alcohol 
dependence. At screening, however, 93% of the patients did meet the DSM-IV criteria for 
alcohol dependence, so the population was broadly similar to that studied in the pivotal 
Lundbeck studies. 

7.2.2.3. Study treatments 

Subjects were advised to take nalmefene 20mg (or matching placebo) on as-need basis when 
drinking was imminent. From Week 3 onwards, subjects could adjust the dose to 10mg or 40mg 
based on efficacy and tolerability. 

In practice, the mean dose was close to the recommended dose of 20mg. The mean dose of 
study-drug taken during the 28-week treatment period was 19.3mg in the nalmefene group, 
compared to 25.1mg in the placebo group. This average does not include non-dosing days. 

In the randomised withdrawal period (ROP), subjects on active treatment who had shown a 
favourable response were re-randomised to either continue active treatment or switch to 
placebo in a blinded fashion. 

7.2.2.4. Efficacy variables and outcomes 

Efficacy assessments relied substantially on the Timeline Follow Followback (TLFB) method, as 
described for the pivotal Lundbeck studies, plus a few questionnaires and laboratory tests. 

The primary efficacy variable was the number of HDDs per month, where HDDs were defined as 
days on which a male subject consumed ≥ 5 standard drinks, or a female consumed ≥ 4 standard 
drinks. A standard drink was estimated to contain 12g of alcohol, although this ranged across 
10-14g based on brand and type of beverage consumed. 

Additional efficacy variables included: 

• Hazardous Drinking Days (HzDDs) per month. A HzDD was defined as a day on which a male 
subject consumed ≥ 3 or a female consumed ≥ 2 standard drinks, so alcohol consumption on 
a HzDD could be up to 2 standard drinks less than on HDDs. 

• Cumulative number of non-hazardous drinking days. 

• Monthly and cumulative number of abstinence days. 

• Cumulative number of non-heavy drinking days. 

• Monthly number of very heavy drinking days (VHDDs). A VHDD was defined as a day on 
which male subject consumed ≥ 10 or a female subject consumed ≥ 8 standard drinks. 
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• Drinks per drinking day (= intensity of drinking), obtained by dividing the total number of 
drinks by the number of days when any drinking occurred in each month. 

• Mean weekly consumption. 

• Monthly ratio of heavy drinking days to drinking days. 

• Blood alcohol concentration. 

• Erythrocyte mean corpuscular volume. 

• Alanine aminotransferase, gammaglutamyl transferase, and carbohydrate deficient 
transferrin. 

• Alcohol dependence scale (ADS). 

• Drinker inventory of consequences (DrInC, an earlier version of the DrInC R2). 

• Subject’s and Investigator’s Clinical Global Impression (CGI) of efficacy on a 7-point scale, 
based on the question: “How would you describe the effect of the treatment on your [or ‘the 
subject’s’] drinking problem? Compare your [or ‘the’] present situation to the situation 
before the start of the treatment.” 

The primary efficacy endpoint was the number of HDDs during the 7 one-month periods 
spanning the main treatment period, as analysed by Poisson analysis or RM-ANOVA (with the 
method selected according to whether the group means and medians for HDDs were < 5HDDs, 
in which case a Poisson approach would be used, or ≥ 5 HDDs, in which case RM-ANOVA would 
be used). It was intended that the Poisson analysis would be based on the overall difference in 
mean number of HDDs, whereas the RM-ANOVA would be based on the significance of the 
treatment-by-time interaction. 

No key secondary endpoint was identified; all secondary efficacy variables appeared to carry 
equal weight in the prospective analysis plan. 

7.2.2.5. Randomisation and blinding methods 

Subjects were randomised unequally using a software package (SAS Release 8.01), initially 
aiming at higher proportion of nalmefene subjects (240 subjects) than placebo subjects (160 
subjects), using random permuted blocks of size 10, balanced by study site. 

Blinding was attempted by using identically appearing nalmefene and placebo tablets with 
medications distributed by subject number only. A bittering agent was used in the placebo 
tablets, to assist with maintenance of blinding if the subject bit through the coating. 

7.2.2.6. Analysis populations 

All statistical analyses were based on the intent-to-treat (ITT) population, which included all 
randomised subjects, except that all data from one centre with unacceptable protocol deviations 
were excluded. 

7.2.2.7. Sample size 

Sample size calculations were based on data from an earlier Biotie study (CPH-101-0399). In 
that study, the data were approximately normally distributed after 16 weeks treatment and the 
largest standard deviation for HDDs in the three treatment groups was 7.9. 

The Sponsor assumed that a between-group difference in the mean HDD values of ≥ 3 would be 
clinically significant. Demonstrating this difference with a statistical power of 80% and a 
significance level of 5% (two-sided) would require a group size of 110. Allowing for dropouts, a 
group size of approximately 160 was required in the main treatment period, and this was set as 
the target size for the placebo group. To maintain reasonable power during the Run-Out Period 
(ROP), in which treatment-responsive subjects underwent randomised withdrawal of active 
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treatment, an initial target of 240 subjects in the nalmefene group was planned, with the 
expectation that 200 of these subjects would show a treatment response and therefore be 
eligible and available to be re-randomised at week 28. 

The recruitment targets were met (placebo n = 161, nalmefene n = 242), and the study was 
positive for its primary endpoint, so the study can be considered adequately powered for the 
main treatment period. 

In practice, only 57 subjects entered the ROP, so the second phase of the study was 
underpowered. 

7.2.2.8. Statistical methods 

All statistical analyses were performed in the intent-to-treat (ITT) population, and p-values < 
0.05 were considered significant. No correction was performed for the use of multiple 
endpoints. The main treatment period and ROP were analysed separately. 

The primary efficacy variable was the number of HDDs during the 7 one-month periods 
following the screening visit. 

The Sponsor proposed two alternative approaches to the primary analysis, with the choice of 
method depending on the distribution of HDDs. If the group means and medians during the 
study months 1-7 were mainly below 5 HDDs/month, the HDDs were to be modelled with 
Poisson distribution. The second approach, the one actually used for the analysis of the primary 
efficacy variable, was analysis of variance for repeated measures (RM-ANOVA). The RM-ANOVA 
model for the number of HDDs was to include the effects of treatment group, time and the 
treatment-by-time interaction, as well as the centre type, gender and the optional factors of 
family alcohol history and alcohol dependence, as covariates. The baseline number of HDD was 
to be included as a dependent variable. The main interest was to be in the significance of the 
treatment group by time interaction, describing the differences between the treatment groups 
in the monthly changes of the mean HDDs. 

A similar approach was taken for HDDs during the randomised withdrawal period, but this was 
considered a supportive analysis. 

Secondary efficacy variables derived directly from the TLFB (NDDs, HzDDs and VHDDs) were to 
be analysed in the same way as HDDs. For cumulative counts of non-heavy drinking days, 
abstinence days and non-hazardous drinking days, ANOVA was to be used. 

Monthly total alcohol consumption and DrInC scores were to be analysed in the same way as the 
primary efficacy variable. 

Differences between the treatment groups in the distribution of CGI scores were to be analysed 
using ordinal logistic regression, for the initial 28-week period only. 

7.2.2.9. Participant flow 

Patient disposition is summarised in the table below. Overall, 63% of patients completed the 
study and 37% withdrew, but withdrawal was different in the two groups (placebo 32%, 
nalmefene 40%), which raises the possibility of withdrawal bias. 
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Table 80. Patient Disposition – Biotie801 

 
7.2.2.10. Major protocol violations/deviations 

The Biotie study report provides narrative accounts of many individual protocol deviations, 
without summarising the overall incidence of protocol deviations. The deviations mentioned 
include incomplete recording of adverse events, failures to obtain proper consent, inaccurate 
dosing, disallowed concomitant medication, and missing study visits. Overall, the number of 
violations appeared typical of a study of this nature and is unlikely to have had a major impact 
on the findings. 

7.2.2.11. Baseline data 

The treatment groups appeared to be adequately matched at baseline for key demographic 
features, as shown below. 

Table 81. Summary of Gender, Age and BMI – Biotie801 

 
The history of alcoholism in the two treatment groups also appeared to be matched, but this 
information was not presented in a convenient tabular format. As shown in the tables below, the 
baseline count of HDDs was similar in the two groups. 

7.2.2.12. Results for the primary efficacy endpoint 

The primary efficacy analysis across all 7 months of the main treatment period showed a 
significant reduction in HDDs in the nalmefene group by RM-ANOVA (p = 0.0065, treatment-by-
time interaction). 

The mean number of HDDs in each group is shown in the figure and table below. At Month 7, the 
mean reduction from baseline was 5.6 HDDs in the placebo group, compared to 6.4 HDDs16 in 
the nalmefene group, a difference of 0.8 days. This is of only moderate clinical utility; Biotie’s 
sample size estimation procedure had assumed that a difference of 3 HDDs would be clinically 
significant, and the observed difference is only 27% of this. Allowing for the possibility that the 
treatment effect has been inflated by a withdrawal bias, the clinical benefit could be even less. 

                                                             
16 A typographical error in CER1 changed the reported nalmefene reduction; the actual between-group difference of 
0.8 HDDs was less than that reported in CER1, so this study was actually weaker than initially suspected. 
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Table 82. Change in HDDs by Study Month – Biotie801 

 
Figure 25. HDDs (days/month) (OC) – Biotie801 

 
A sensitivity analysis, based on different methods of imputing missing data, showed that 
pessimistic imputation (BOCF) showed a significant treatment effect for the first 3 months by 
the Kruskal-Wallis test, though significance was not achieved at later dates. Optimistic 
imputation methods (LOCF) produced significant results at all time points (see the table below). 

Table 83. Statistical Scenarios for HDDs – Biotie801 

 
7.2.2.13. Results for other efficacy outcomes 

Changes in alcohol consumption recorded in the TLFB were generally consistent with the 
primary analysis of HDDs, but not all endpoints achieved significance. 

For Hazardous Drinking Days (HzDDs), there was a reduction in both groups, as shown in the 
table below, but there was no statistically significant difference in the decrease between the 
groups (p = 0.3034, repeated measures ANOVA). Not surprisingly, the complementary efficacy 
variable, Non-hazardous drinking days did not show a significant difference either. 
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Table 84. Hazardous Drinking Days – Biotie801 

 
Figure 26. Hazardous Drinking Days (HzDDs) – Biotie801 

 
For Non-Drinking Days (NDDs), also known as Abstinence Days, there was a significant increase 
in both groups over time. The treatment-by-visit interaction appeared significant (p = 0.0499) 
but visual inspection of the monthly values does not suggest any clear treatment effect. The 
increase in mean NDDs from baseline to Month 7 was numerically greater in the placebo group 
(increase of 5.2 NDDs, from 8.5 to 13.7) than in the nalmefene group (increase of 5 NDDs, from 
8.8 to 13.8), but the nalmefene group showed greater increases at intermediate time points. 

Table 85. Number of Abstinence Days by Study Month – Biotie801 

 
The median monthly number of VHDDs showed a significant treatment effect; it was reduced 
from 8 at baseline to 4-5 in the placebo group and from 7 to 1 - 2 in the nalmefene group, with 
the between-group difference being statistically significant (p < 0.0001 by linear mixed model). 
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Figure 27. Very Heavy Drinking Days (VHDDs) – Biotie801 

 
The median intensity of drinking (standard drinks per drinking day) was reduced from 8 .9 to 
7.4 drinks per drinking day in the placebo group and from 8 .7 to 6.0 drinks per drinking day in 
the nalmefene group. This was significant by the treatment-by-time interaction (p = 0.0134). 

For the CGI analysis, the results were also significantly in favour of nalmefene. The distributions 
of CGI scores at Week 28 (or at early termination) were significantly better for nalmefene 
recipients both for subject and investigator-assessed scores (p < 0.001; ordinal logistic 
regression, OC). 

In the nalmefene group, 43% of the patients reported ‘much’ or ‘very much’ improvement, 
compared to 28% of the patients in the placebo group. The corresponding percentages for the 
investigator-assessed scores were slightly better, but with a similar group difference 
(nalmefene 48% and placebo 33%). 

No significant or important differences emerged between the groups in a number of pharmaco-
economic variables. 

For the surrogate endpoints based on liver function tests, mean GGT and ALAT values decreased 
in both groups, but significantly more in the nalmefene group than in the placebo group (GGT, p 
= 0.002; ALAT, p = 0.009; RM-ANOVA, treatment-by-visit interaction effect). 

Table 86. GGT and ALAT (OC) – Biotie801 
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Table 87. MCV, CDT, ALAT and GGT – Biotie801 

 
Blood alcohol was measured at all treatment visits, but did not show a significant difference 
between groups: 90% of subjects had zero blood alcohol at any one visit, and 95% had levels < 
0.05%. 

7.2.2.14. Results in high-risk drinkers 

Lundbeck, the current Sponsor, performed a post hoc subgroup analysis of the Biotie data, 
based on the results in patients with high or very high DRL at Baseline and Randomisation. This 
analysis was included in the SCE, but was not in the original Biotie study report. In this 
subgroup, significant reductions in both HDDs and TAC were demonstrated at Month 7 by 
MMRM, as well as at several other time points, but the Month 6 results failed to achieve 
significance for TAC despite post hoc selection of a favourable subgroup. 

Figure 28. Changes from Baseline in HDDs and TAC (FAS, MMRM) – Patients with a High 
or Very High DRL at Baseline and Randomisation – Biotie801 

 
7.2.2.15. Run-out period 

Efficacy analysis in the ROP was underpowered (n = 57). Eighty-six of the 145 patients in 
nalmefene group completing the main treatment period were considered to have had a positive 
treatment response, but only 57 of these were willing to continue treatment. As shown in the 
figure and table below, there was a trend suggesting a higher mean intake in those randomised 
to withdrawal of nalmefene (switching to placebo), but this was not significant. After showing a 
favourable response to treatment, subjects randomised to continue or discontinue nalmefene 
both showed a persistent low level of HDDs compared to their pre-treatment baseline. 

Although these results are inconclusive because of low patient numbers, the lack of a major 
rebound effect could be considered a favourable feature of nalmefene treatment, but it does 
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raise the possibility that the main benefits achieved in the study population were not 
pharmacologically mediated. 

Figure 29. Alcohol Consumption During Randomised Withdrawal – Biotie801 

 

7.3. Minor supportive efficacy studies 
7.3.1. Supportive study biotie701 (CPH-101-0701) 

7.3.1.1. Study design, objectives, locations and dates 

This double-blind, placebo-controlled, parallel-group Biotie study assessed the efficacy of as-
needed nalmefene when used to reduce alcohol consumption in the setting of heavy drinking. 
The target dose was 20mg, but doses of 10mg or 40mg were allowed from Week 3 onwards. 

7.3.1.2. Inclusion and exclusion criteria 

The study was aimed at subjects with moderate or high alcohol intake who wanted to reduce 
their alcohol intake. 

The main inclusion criteria were as follows: 

• a desire to reduce or gain better control of alcohol consumption 

• difficulty in controlling drinking 

• a positive family history of alcohol problems 

• at least 18 heavy drinking days and no more than 14 consecutive abstinence days during the 
12 weeks preceding the first screening visit (i.e. ≥ 6 HDDs/month) 

• age 18 years or older. 

The main exclusion criteria were: 

• a severe hepatic or renal disorder 

• dementia 

• a seizure disorder 

• encephalopathy 

• any other disorder taking priority over treating the drinking problem or likely to interfere 
with study treatment or compliance 

• a medical need for immediate total abstinence 

• dependence on drugs other than alcohol, or current use of illicit drugs 
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• treatment with disulfiram, naltrexone, acamprosate or opioid agonists 

• pregnancy 

• nursing 

Only 77% of the patients met the DSM-IV criteria for alcohol dependence, so this study assessed 
a broader population than in the pivotal Lundbeck studies. The minimum number of HDDs at 
Screening was similar to the Lundbeck studies (≥ 6 HDDs/month). 

7.3.1.3. Study treatments 

Subjects were advised to take nalmefene 20mg (or matching placebo) on as-need basis when 
drinking was imminent. From Week 3 onwards, subjects could adjust the dose to 10mg or 40mg 
based on efficacy and tolerability. 

The mean dose of study-drug taken during the 28-week treatment period was 22.9mg in the 
nalmefene group and 26.4mg in the placebo group 

7.3.1.4. Efficacy variables and outcomes 

Efficacy variables were as described for the larger Biotie Study (Biotie801), in Section 7.2.2.4. 

The primary efficacy endpoint was the number of HDDs, as assessed by a linear mixed model, 
with the main statistical test for significance based on the treatment-by-time interaction in RM-
ANOVA, over the course of the main treatment period. 

No secondary endpoint was identified as the key secondary endpoint. 

7.3.1.5. Randomisation and blinding methods 

Randomisation was performed using a centralised software package, using random permuted 
blocks, of six, balanced by study site. 

Blinding was maintained by using placebo tablets that were identical in appearance to 
nalmefene tablets. As in other Biotie studies, a bittering agent was also used in the placebo 
tablets. 

7.3.1.6. Analysis populations 

The primary analysis population was the intent-to-treat population consisting of all randomised 
subjects. All treated subjects contributed safety data. 

7.3.1.7. Sample size 

To assist with sample size estimations, data from a previous from a previous study (CPH-101-
0399) was used, but only subjects with a positive family history were included in the estimation. 
A simple t-test approach was used, despite the fact that the data were subsequently analysed by 
RM-ANOVA. 

The earlier data were approximately normally distributed, and the largest standard deviation 
seen in the three treatment groups was 9 HDDs. At 16 weeks, the observed mean difference 
between placebo and 40 mg nalmefene was 5 HDDs.  To demonstrate a similar difference with a 
statistical power of 80% and two-sided significance level of 5%, the Sponsor estimated that 52 
subjects per group would be required. Allowing for a drop out rate of 30%, a final sample size of 
75 per group was selected. 

Recruitment targets were exceeded, but the dropout rate was much higher than expected 
(71%), so the study was ultimately underpowered. The size of the treatment effect was also 
much smaller (~1.4 days) than the 5 HDDs anticipated in the sample size estimation, so the 
failure to achieve statistical significance is not solely because of low patient numbers. 



Therapeutic Goods Administration 

Submission PM-2013-02690-1-1 Extract from the Clinical Evaluation Report for Selincro Page 107 of 216 
 

7.3.1.8. Statistical methods 

The statistical methods used in this study were as described for the larger Biotie study 
(Biotie801). As in that study, the primary analysis technique depended upon the number of 
HDDs, with a Poisson analysis intended if HDDs were mostly < 5, and an RM_ANOVA intended 
for higher HDD counts. The primary analysis eventually proceeded with an RM-ANOVA. 

A significance level of 5% was used (p < 0.05) without any apparent correction for the use of 
multiple endpoints. 

7.3.1.9. Participant flow 

Patient disposition is summarised in the table below. The withdrawal rate was very high (71% 
overall in the main treatment period), which basically invalidates the study. Of the 49 subjects 
who completed the main treatment period, all entered the Safety Follow-up, but another 8 of 
these withdrew, so the final withdrawal rate was 75% (126/167). About a third of the 
nalmefene recipients withdrew because of AEs, compared to only a low proportion of placebo 
recipients, raising substantial concerns about withdrawal bias and unblinding. 

Table 88. Patient Disposition – Biotie701 

 
Table 89. Reasons for Premature Discontinuation – Biotie701 

 
7.3.1.10. Major protocol violations/deviations 

Major protocol violations leading to withdrawal from the study were uncommon, affecting 2 
subjects in the placebo group and none in the nalmefene group.  A variety of minor protocol 
violations were described by the Sponsor, including administration of placebo for two weeks to 
a single nalmefene recipient and several missed visits (48 events). There were 9 cases of 
forbidden medication being used. 

These deviations are within the expected limits for a study of this nature and are unlikely to 
have contributed substantially to the findings of the study. 

7.3.1.11. Baseline data 

The two treatment groups were reasonably well-matched in terms of age and gender 
distribution, social situation, and baseline drinking habits, as shown in the tables below. Mean 
HDD counts at baseline were very similar (placebo 21.0, nalmefene 21.1 HDDs/month). 
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Table 90. Age and Gender – Biotie701 

 
Table 91. Social Characteristics – Biotie701 

 
Table 92. Baseline Drinking – Biotie701 

 
7.3.1.12. Results for the primary efficacy outcome 

The difference between the treatment groups in the reduction of HDDs was numerically in 
favour of nalmefene but this did not achieve statistical significance (p = 0.088; RM-ANOVA, 
treatment-by-visit interaction). The mean reduction in HDDs in the placebo group was 7.6 
HDDs, compared to 9 HDDs in the nalmefene group, a difference of 1.4 HDDs; no 95%CIs were 
provided. 

The difference between groups became statistically significant upon adding interaction terms to 
the model (gender-by-time, centre-type-by-time, group-by-centre-type and group-by-gender) in 
one of several pre-specified supportive analyses. No correction was made for the use of multiple 
statistical models, so this supportive analysis adds little weight. A significant difference between 
groups was also observed at the isolated time point of Month 3, which again carries little weight 
as this time point was not part of the primary analysis. 

In view of the very high withdrawal rate (71% in the main treatment period), the data has been 
obtained from a small non-random subset of the original study population, and no firm 
conclusions can be drawn from this study. 
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Figure 30. HDDs (days/month) (OC) – Biotie701 

 
Table 93. Heavy Drinking Days by Study Month 

 
7.3.1.13. Results for other efficacy outcomes 

For a range of alcohol intake measures derived from the TLFB, minor differences were noted 
between groups that failed to reach statistical significance. 

For the secondary endpoints of patient and investigator CGI, there was a significant treatment 
effect. According to patient assessments, 44% of the patients in the nalmefene group and 32% 
(misquoted as 22% in the SCE) of the patients in the placebo group reported “much” or “very 
much” improvement. The overall distributions of CGI scores were significantly different across 
the two treatment groups (p=0.0038; ordinal logistic regression). For investigator assessments, 
“much” or “very much” improved scores were reported in 42% and 18% of the nalmefene and 
placebo groups, respectively (p = 0.016; ordinal logistic regression). 

For the psychosocial impact measures, DrInC and ADS, no significant treatment effect was 
noted. 

(Note that the study report claims, in its Efficacy Conclusions section, “marginally significant” 
results were obtained. “A statistically marginally significant difference favoring nalmefene was 
noted also in the DrInC and ADS scores during the treatment period .” Biotie appears to have 
used this term to describe strong trends that failed to achieve significance, but not even strong 
trends were observed for DrInC. The between-group difference was less than one point from a 
mean score of 27.9; p = 0.52. Biotie could have been referring to isolated components or 
secondary analyses of the DRInC. For ADS, by the end of the treatment period, the mean scores 
had declined from 18.5 to 13.4 and 12.2 in the placebo and nalmefene groups, respectively, and 
this difference approached significance; p = 0.0833.) 

For the laboratory based endpoints, no significant treatment effect was demonstrated. There 
was a trend suggesting lower mean ALAT in the placebo group for the 28-week treatment 
period, which approached significance (p = 0.0505; RM-ANOVA, treatment-by-visit interaction). 
The differences in favour of placebo were most marked at Week 28, but were not persistent. At 
week 40, the ALAT values in the two groups were similar (placebo 38.3 IU/L, nalmefene 40.3 
IU/L). There were no important differences between the treatment groups in mean GGT. 
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Figure 31. GGT and ALAT (OC) – Biotie701 

 
7.3.1.14. Subgroup analyses 

Formal subgroup analyses were not performed. They would have been inappropriate given that 
the main analysis was underpowered. 

The effects of gender, family history of alcoholism and centre were explored within the RM-
ANOVA model. Because of low patient numbers and a failure of the primary endpoint to achieve 
significance, these exploratory analyses did not add any useful insights. 

7.3.2. Supportive study biotie299 (CPH-101-0299) 

7.3.2.1. Study design, objectives, locations and dates 

This 52-week study was a placebo-controlled, double-blind, parallel-group dose-ranging study 
of the efficacy of nalmefene in the treatment of heavy alcohol drinkers with impaired control of 
their alcohol intake. 

The primary objective was to determine the efficacy and dose-response of nalmefene in 
reducing heavy alcohol drinking and promoting abstinence in alcohol dependent subjects. 
Secondary objectives were to assess the safety of nalmefene, and to explore the viability of as-
needed use of nalmefene in preventing relapse to heavy drinking. 

In contrast to the pivotal studies, this study tested fixed dosing as well as as-needed dosing. It 
also differed from the pivotal studies in that it explored the efficacy of multiple doses, ranging 
from 5mg to 40mg nalmefene. Treatment began with a fixed daily dosing phase of 12 weeks, 
followed by a 40-week extension period during which study drug was taken on an as-needed 
basis. 

The study was conducted from 25th February 2000 to 5th October 2001, in 13 centres in the 
United States. 

7.3.2.2. Inclusion and exclusion criteria 

The main eligibility criteria were that subjects had to be aged 21 or higher, have alcohol 
dependence according to DSM-IV, and report drinking heavily and having difficulties in 
controlling their drinking. 

In particular, subjects had to have alcohol dependence including at least one of the following 
DSM-IV criteria: 

• alcohol is often taken in larger amounts or over a longer period than intended 

• persistent desire to cut down or control drinking 

They had to have had at least 8 heavy drinking days within the last 6 weeks prior to screening, 
with an HDD defined as ≥ 5 standard drinks for male, or ≥ 4 standard drinks for female. 
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Subjects had to have a period of abstinence of 3 consecutive days immediately prior to 
randomisation. This was a somewhat unusual requirement, because it selected for patients able 
to control their alcohol intake, at least briefly, without the need of medication. Such subjects 
might be expected to do quite well with placebo treatment, making it difficult to demonstrate 
efficacy; they might also stop drinking in response to unblinding. 

Subjects required a CIWA-Ar (Clinical Institute of Withdrawal Assessment for Alcohol –revised) 
score less than 8 at Randomisation, indicating that alcohol cessation would be safe. 

Subjects were not eligible if they needed immediate abstinence or inpatient detoxification, or 
had serious medical or psychiatric problems (dementia, seizure disorder, mental retardation, 
encephalopathy or any other serious medical comorbidity). Subjects could not be pregnant, 
nursing or at risk of pregnancy. Subjects were also ineligible if they were repeatedly positive on 
a drug screen test (positive at screening and in a re-test ≥ 3 days later). 

7.3.2.3. Study treatments 

Patients were randomly assigned to one of four treatment groups: 

• placebo 

• nalmefene 5mg 

• nalmefene 20mg 

• nalmefene 40mg 

Patients took their assigned treatment daily for 12 weeks, then on as as-needed basis for 40 
weeks, up to once per day, whenever they felt alcohol consumption was imminent. 

7.3.2.4. Efficacy variables and outcomes 

The primary efficacy variable was HDDs, as in the other Biotie studies. 

The other main efficacy variables resembled those from previously described studies: 

• Drinking data were recorded with the TLFB method, as described in the pivotal studies, and 
the data was expressed as HDDs, VHDDs, NDDs, monthly ratio of heavy drinking days to 
drinking days, mean weekly consumption, maximum intensity of drinking, drinks per 
drinking day. 

• Blood alcohol concentration was assessed with a breathalyser. 

• Blood was collected for laboratory analysis of mean corpuscular volume, alanine 
aminotransferase, gamma-glutamyl transferase, carbohydrate deficient transferrin 

• Subjects completed self-administered questionnaires on the severity of alcohol dependence 
and on adverse consequences of alcohol abuse (obsessive compulsive drinking scale OCDS, 
alcohol dependence scale ADS, drinker inventory of consequences DrInC.) 

• The subject’s drinking pattern was assessed by his/her spouse/significant other. 

The two study phases, the 12 week fixed daily dosing phase and the 40 week as-needed phase, 
were analysed separately, and neither was formally designated as more important than the 
other, but subjects were required to complete 12 weeks to enter the per-protocol population 
and the exploration of as-needed dosing was a lower ranking objective than the assessment of 
efficacy. This and other indicators imply that the primary analysis phase was the first 12 weeks, 
so efficacy in the first 12 weeks, as reflected in HDDs, should be considered the primary 
endpoint. 
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7.3.2.5. Randomisation and blinding methods 

Randomisation was performed using a centralised software package, and blinding was 
attempted, as in other Biotie studies, by using identically appearing and similarly tasting 
placebo and nalmefene tablets. 

7.3.2.6. Analysis populations 

The Sponsor identified three analysis populations. 

The intent-to-treat (ITT) population consisted of all treated subjects for whom there was at 
least one post-baseline efficacy assessment. 

The per protocol (PP) population consisted of subjects who: 

• Completed 12 weeks of study medication use 

• Did not miss more than 5 doses of medication in the month 

• Did not use disulfiram or naltrexone 

• Satisfied all inclusion and exclusion criteria 

The safety population consisted of all randomised subjects. 

7.3.2.7. Sample size 

The Sponsor performed a sample-size estimation based on a two-sided t-test, assuming that 
60% of the patients in the placebo group would have one or more HDDs per week. A sample size 
of n = 240 (n = 60 per group) would result in a power of 0.80 (with a Type I error of 0.05) for 
detecting a between-group difference of 20 percentage points in the proportions of heavy 
versus non-heavy drinking. 

7.3.2.8. Statistical methods 

The 12 week daily dosing phase and the 40 week extension phase were analysed separately. 

The primary assessment of efficacy for the 12 week daily dosing phase was based on the change 
from screening in the number of HDDs per month. The primary efficacy variable, HDDs, was 
analysed by Poisson regression analysis for repeated measures, but repeated-measures ANOVA 
was also performed. 

For the 40 week extension phase, the number of HDDs was calculated over 5 two-month 
periods, and the primary efficacy assessment was based on the changes from the third study 
month (weeks 8 - 12) of the number of heavy drinking days over the 5 two-month periods. 

The primary efficacy analysis population was the intent-to-treat population. 

A standard significance level of p = 0.05 was used, without any explicit correction for analysis of 
multiple endpoints. 

7.3.2.9. Participant flow 

Patient disposition is summarised in the figure below. Discontinuations were common, even in 
the first 12 weeks (19-25 subjects from 68 subjects in each group). Unlike many other 
nalmefene studies, the withdrawals were reasonably balanced across the treatment groups, 
making it less likely that the study was substantially compromised by withdrawal bias. 
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Figure 32. Disposition of Study Subjects – Biotie299. 

 
7.3.2.10. Major protocol violations/deviations 

The most common protocol deviations are summarised in the table below. These were not 
formally separated into major and minor violations. Protocol violations were common, but 
within expected bounds for a study of this nature. 

Table 94. Most Common Protocol Deviations 

 
7.3.2.11. Baseline data 

The four treatment groups were reasonably well-matched at baseline in terms of their basic 
demographics, family history of alcoholism and, most importantly, their actual alcohol habits 
prior to intervention, as shown in the tables below. 

The mean monthly HDD count in the four groups was 20.8, 20.5, 19.6 and 19.6 in the placebo, 
5mg, 20mg and 40mg groups, respectively. 

Overall, the results of this study do not appear to have been unduly influenced by any significant 
mismatch at baseline. 
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Table 95. Summary of age, gender and BMI – Biotie299 

 
Table 96. Summary of age, gender and BMI – Biotie299 

 
Table 97. Baseline drinking – Biotie299 

 
7.3.2.12. Results for the primary efficacy outcome 

At baseline, the mean number of heavy drinking days was ~19-21 HDDs per month across the 
four treatment groups. During the 12 weeks of fixed daily dosing, the mean number of HDDs 
decreased by ~13-15 HDDs to approximately 5-8 HDDs per month. There were no important 
differences across the four treatment groups, and no statistical evidence of a treatment effect (p 
= 0.4564, main effect of treatment, Poisson regression). Over the first two months of treatment, 
the placebo group showed the greatest mean reduction in HDDs, but in the third month the 
active treatment groups showed a slightly greater mean effect; at all stages there was 
substantial overlap between all four treatment groups. 

Figure 33. Number of HDDs by Month – Biotie299 
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Table 98. Number of HDDs by Month – Biotie299 

 
7.3.2.13. Results for other efficacy outcomes 

As seen with the primary efficacy variable, no significant treatment effect was observed for 
various other measures of alcohol intake over the first 12 weeks of treatment, including 
monthly number of very heavy drinking days, number of abstinence days, proportion of heavy 
drinking days of all drinking days, mean weekly alcohol consumption, maximum intensity of 
drinking, and average intensity of drinking. Graphs for some of these variables are shown in the 
figures below; these indicate substantial overlap between groups with no consistent trend in 
favour of active treatment. Tables showing quantitative values for these variables did not add 
any useful insights; these can be obtained from the original Study Report. 

Figure 34. Very Heavy Drinking Days During Initial Period – Biotie299 
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Table 99. Abstinence Days During Initial Period – Biotie299 

 
Figure 35. TAC During Initial Period – Biotie299 

 
The surrogate efficacy measures derived from laboratory tests showed some evidence of 
reduced alcohol intake in all treatment groups, with reductions in mean serum gamma-glutamyl 
transferase and carbohydrate-deficient transferrin over 12 weeks, but there was no discernable 
between-group difference. 

Table 100. Serum CDT, Initial Period – Biotie299 

 
Table 101. Serum GGT, Initial Period – Biotie299 
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The psychosocial cost of drinking was also assessed by a number of measures (alcohol 
dependence scale, the drinker inventory of consequences, obsessive compulsive drinking scale, 
and collateral estimate from spouse or partner). These assessments showed some favourable 
changes during the 12 weeks of treatment, but the changes were similar across all treatment 
groups (data not shown). 

7.3.2.14. Subgroup analysis 

No subgroup analyses were performed. 

7.3.2.15. Results in the as-needed dosing phase 

Results in the flexible dosing phase were similarly disappointing. For the main efficacy variable 
of HDDs, the mean count remained stable over the subsequent 40 weeks, close to the level 
achieved at the end of the initial 12-week period. There were no consistent trends in favour of 
active treatment or significant differences between groups (p = 0.9579, main effect of 
treatment; Poisson regression). 

Table 102. Heavy Drinking During Extension Period – Biotie299 

 
For various other measures of alcohol intake, as shown in the figures below, there was a similar 
lack of any important differences between groups. None of the between-group comparisons 
approached statistical significance. 

Table 103. Very Heavy Drinking During Extension Period – Biotie299 
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Table 104. Abstinence Days During Extension Period – Biotie299 

 
Figure 36. TAC During Extension Period – Biotie299 

 
There was also no statistically or clinically significant difference between the groups in the 
psychosocial measures during the flexible dosing phase (data not shown). 

7.3.3. Supportive study biotie399 (CPH-101-0399) 

7.3.3.1. Study design, objectives, locations and dates 

This 16-week study was a randomised, placebo-controlled, double-blind, parallel-group study 
that assessed the efficacy of nalmefene at two different doses (10mg or 40mg) in the treatment 
of subjects with heavy alcohol consumption and impaired control of their intake. This study did 
not assess the proposed 20mg dose of nalmefene. 

The primary objective was to assess the efficacy and dose-response of nalmefene in reducing 
heavy alcohol drinking, with safety assessment as a secondary objective. 

The study was conducted in 6 centres in Finland, from 3rd January 2000 to 28th July 2000. 

7.3.3.2. Inclusion and exclusion criteria 

The inclusion criteria were broadly similar to other submitted studies. The study sought 
patients over 18 years with heavy alcohol use and impaired control, without significant 
comorbidities. 

In particular, subjects were eligible if they had: 

• a desire to cut down or control drinking 

• difficulty in controlling drinking (taking alcohol in larger amounts or for a longer than was 
intended) 
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• ≥ 8 heavy drinking days  within the last month prior screening (HDD defined as ≥ 5 standard 
drinks for males, ≥ 4 for female) 

The main exclusion criteria were: 

• significant psychiatric or somatic co-morbidity 

• abuse or dependence on other substances 

7.3.3.3. Study treatments 

This study differed from the pivotal studies in that it did not assess the proposed 20mg dose, it 
did not employ as-needed dosing, and it did not include formal psychosocial supportive 
measures. 

The target doses were 0mg (placebo), 10mg or 40mg per day. Subjects achieved this by taking 
two tablets once daily (placebo, 5mg or 20mg tablets). 

During the first week of the study, to promote tolerance and to reduce the risk of un-blinding, 
study drug was introduced at a lower dose: all nalmefene subjects took nalmefene 5mg, and all 
placebo subjects took a single placebo tablet. 

7.3.3.4. Efficacy variables and outcomes 

The primary efficacy variable was the number of heavy drinking days (HDDs) per month, as in 
all of the other Biotie studies in alcohol-use disorders. 

• Secondary efficacy variables included: 

• Number of very heavy drinking days (VHDDs) 

• Number of abstinence days (NDDs) 

• Ratio of heavy drinking days to drinking days 

• Total alcohol consumption (TAC) 

• Maximum and average intensity drinking 

• Obsessive Compulsive Drinking Scale (OCDS) 

• Alcohol Dependence Scale (ADS) 

• Drinkers Inventory of Consequences-scale (DrInC) 

• Clinical laboratory markers (ALAT, GGT, CDT, MCV) 

• Drinking pattern assessed the subject’s spouse or significant other (Spouses were asked to 
respond to the question, ‘How often has your significant other been drinking?’ using the 
scale ‘Not at all’,  ‘Drank on just a few days’,  ‘Drank on several days/month’,  ‘Drank at least 
once a week’,  ‘Drank every day’) 

• Discontinuation of the study 

The primary efficacy endpoint was defined as the overall difference in monthly HDDs for the 16-
week treatment phase, analysed by RM-ANOVA. 

7.3.3.5. Randomisation and blinding methods 

Subjects were randomised equally to the three dose groups, using a centralised computer-based 
approach. Subjects were randomised in blocks of six, and treatment was allocated to centres in 
blocks to ensure balance at each centre across treatment groups. 

Blinding was ostensibly maintained by storing the randomisation codes centrally and by using 
tablets that appeared identical in all three treatment groups. 
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7.3.3.6. Analysis populations 

All subjects were in the intent-to-treat (ITT) population. No other efficacy subset was defined. 

7.3.3.7. Sample size 

The Sponsor used an approximation method for sample size estimations, because power 
computations are not readily available for non-linear mixed-effects regression models. The 
Sponsor treated the weekly results from the planned 16-week assessment as a cluster of 
partially correlated results, with an intra-subject correlation of r = 0.5. They also assumed that 
subjects would exhibit heavy drinking on about 70% of days. Assuming a two-sided comparison 
with a standard significance level of 0.05, it was estimated that 40 patents would need to 
complete assessment in each group to provide 80% power to detect a difference of 35% in the 
proportions of HDDs vs non-HDDs per month.  Allowing for a dropout rate of 20%, 50 subjects 
in group (150 in total) would need to be recruited. 

This study was positive for its primary endpoint, suggesting that these assumptions were 
broadly appropriate. 

7.3.3.8. Statistical methods 

Statistical analysis was done with SAS software (v8.1). The primary statistical test, used on the 
primary efficacy variable and most secondary variables, was RM-ANOVA, looking at the 
significance of the treatment-group-by-time interaction, using a standard threshold of p < 0.05. 

Treatment group, gender and centre were used as independent variables. In nonparametric 
tests only treatment group was used as an explanatory variable. Categorical baseline variables 
were analysed with generalised logit functions, whereas continuous variables were analysed 
with analysis of variance. Normality assumptions were checked visually, with Shapiro-Wilk 
tests were used as supportive methods. 

Corrections for the use of multiple different endpoints were not employed. 

No secondary endpoint can be considered a key endpoint, and there was no formal ranking of 
secondary endpoints, so a hierarchical testing procedure cannot be applied, even in retrospect. 
Given that the secondary endpoints contained a mix of positive and negative results, and that 
the positive results were generally of only moderate significance (0.01 < p < 0.05); these 
secondary endpoints should basically be seen as weakly supportive. 

7.3.3.9. Participant flow 

Patient disposition is summarised in the table below. A total of 150 subjects were enrolled (50 
per group) and all entered the ITT analysis, but some discontinued medication for reasons 
shown below. The total number of withdrawals was similar in each group (9, 11 and 10 in the 
placebo, 10mg and 40mg groups, respectively). 

Table 105. Reasons for Discontinuation of Study Medication 
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7.3.3.10. Major protocol violations/deviations 

A clear distinction between major and minor protocol deviations was not specified. Major 
protocol deviations were not common, but 12 subjects were enrolled despite not fully meeting 
the eligibility criteria. For 8 of these subjects, the TLFB showed they did not have ≥ 8 HDDs 
within the previous month (two in the placebo group, three in nalmefene 10mg group and three 
in nalmefene 40mg group). For 8 female subjects, enrolment was inappropriate because they 
had childbearing potential and were not using reliable contraception. 

Also, 34 subjects missed tablets at some stage, 10 subjects took their total daily dose in two 
divided doses, and 12 took a reduced dose. Five subjects received opioids during the study, 3 in 
the setting of a serious adverse event. Occasional assessments were mistimed or missing. 

Overall, these protocol deviations are within the expected limits for a study of this nature and 
they are unlikely to have had a major impact on the results. 

7.3.3.11. Baseline data 

Baseline data is summarised in the tables below, including basic demographics, social situation, 
drinking history and baseline drinking pattern. There were minor differences between groups, 
but no major mismatches that are likely to have affected the efficacy analysis. The mean number 
of HDDs in each group at baseline was 14.3, 15.2 and 14.9 in the placebo, 10mg and 40mg 
groups, respectively. 

Table 106. Age (years) by Group and Gender – Biotie399 
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Table 107. Social History by Group – Biotie399 

 
Table 108. Alcohol Drinking History by Group – Biotie399 

 
Table 109. Previous Alcohol Treatment – Biotie399 
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Table 110. Baseline Drinking – Biotie399 

 
7.3.3.12. Results for the primary efficacy outcome 

At the end of four months, the reduction in HDDs was greatest within the nalmefene 40mg 
group, intermediate in the placebo group, and least in the nalmefene 10mg group. The reduction 
in the 40mg group appeared in the first month and persisted across the study, whereas the 
placebo group and the 10mg group showed smaller reductions and changed relative ranking in 
HDDs through the study. 

Statistical analysis of all three groups revealed a significant treatment group time interaction (p 
= 0.015), which primarily reflects the difference between the nalmefene 40mg group and the 
placebo group. Pairwise comparisons revealed a significant treatment group time interaction 
between placebo and NMF 40 groups (p = 0.01), but a non-significant treatment group time 
interaction between placebo and 10 mg (p = 0.063) and between 10 mg and 40 mg (p = 0.14). 

The spread of HDDs by the end of the study period was small, and examination of individual 
months shows that the significant difference between the nalmefene 40mg and placebo groups 
primarily reflects the first two months in the study, when reductions in the nalmefene 40mg 
group occurred rapidly and reductions in the placebo group had not yet occurred. The 
treatment group time interactions were significant for Month 0 versus Month 1 and for Month 0 
versus Month 2 (p = 0.0096 and p = 0 .018, respectively), but not for Month 0 versus Month 3 or 
for Month 0 versus Month 4 (p = 0.65 and p = 0 .24, respectively). 

In the context of the Lundbeck studies, which tended to show a treatment difference emerging 
later during treatment (only reaching significance by Month 7 in the one-year Lundbeck 
Lundbeck13), this apparent early superiority of nalmefene is inconsistent and of uncertain 
importance. One difference between this study and the later Lundbeck studies is that the 
Lundbeck studies included psychosocial measures (BRENDA), which may have helped placebo 
recipients to achieve an early reduction in alcohol intake. The difference in the apparent timing 
of the therapeutic effect might also arise from the higher dose used in this study, (which would 
imply that the dose in the later Lundbeck studies was inadequate). Cultural differences might 
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also have played a role, as all centres in this study were from Finland, compared to the pivotal 
studies, which were international. 

Table 111. Number of HDDs by Group and Month – Biotie399 

 
Figure 37. Mean Number of HDDs by Group – Biotie399 

 
In assessing the clinical relevance of the treatment effect, only the long-term effects are 
important: a treatment that produced a benefit over placebo just for the first two months would 
not be of much clinical utility because most complications of alcoholism take years to become 
manifest. The magnitude of the benefit observed at the end of Month 4 was small: subjects 
taking nalmefene 40mg/d had a mean of 9.3 HDDs per month, compared to 10.6 HDDs in the 
placebo group, a difference of 1.3 days. 

7.3.3.13. Results for other efficacy outcomes 

The number of VHDDS is shown in the table below. There were improvements in both groups, 
but there was no significant treatment group time interaction (p = 0.18). 
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Table 112. Number of Very Heavy Drinking Days by Group and Month – Biotie399 

 
The number of NNDs (days of abstinence) increased in all treatment groups, and there was a 
significant difference across the groups (group time interaction, p = 0.016).  Pairwise 
comparisons between groups showed significant differences between placebo and 10 mg 
(treatment group time: p = 0.023), between placebo and 40 mg (treatment group time: 
p=0.0089) but not between 10 mg and 40 mg (treatment group time: p = 0.43). This provides 
moderate support for the overall efficacy analysis, but there was no correction for the use of 
multiple endpoints and several other secondary endpoints were negative. 

The mean number of days of abstinence at Month 4 was only slightly better in the 40mg group 
than the placebo group, with 1.8 extra days per month spent abstinent in the 40mg group 
compared to the placebo group (placebo 11.1 NDDs, nalmefene 10mg 10.8 NDDs, nalmefene 
40mg 12.9 NDDs). 

Table 113. Number of Abstinence Days by Group and Month – Biotie399 
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Figure 38. Mean Number of Abstinence Days by Month and Group – Biotie399 

 
The mean weekly alcohol consumption is shown in the table below. Although there was a 
decrease in all groups, the difference between groups was not significant (group time 
interaction, p = 0.14). There was a trend in favour of nalmefene 40mg. In the 40mg group, the 
mean reduction by Month 4 was 14.3 g/week, compared to 11.7 g/week in the 10mg group and 
9.4 in the placebo group g/week, from baselines of ~39-42 g/week. 

Table 114. Mean Weekly Alcohol Consumption and Changes from Baseline by Month 

 
Laboratory monitoring did not reveal significant differences between groups, as shown in the 
tables below. For changes in MCV, the Kruskal-Wallis test approached significance (p = 0.052), 
but the observed changes were clinically trivial. For ALAT and GGT, there were no important 
differences between groups, and no strong trends emerged. 



Therapeutic Goods Administration 

Submission PM-2013-02690-1-1 Extract from the Clinical Evaluation Report for Selincro Page 127 of 216 
 

Table 115. MCV at Screening, Week 6 and Week 16 – Biotie399 

 
Table 116. GGT (U/L) at Screening, Week 6 and Week 16 – Biotie399 

 
Table 117. ALT (U/L) at Screening, Week 6 and Week 16 – Biotie399 
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Table 118. CDT (U/L) at Screening, Week 6 and Week 16 – Biotie399 

 
Psychosocial assessments also failed to show a treatment effect. Mean ADS scores decreased in 
all the treatment groups, consistent with reduced alcohol dependence, and this was significant 
(effect of time, p < 0.0001), but the between-group differences for ADS were not statistically 
significant (treatment group time interaction: p = 0.77). 

Similarly, DrInC-Recent total scores were lower at week 16 than at baseline in all treatment 
groups (effect of visit, p < 0 .0001), but with no significant differences between the treatment 
groups (group visit, p = 0 .59). 

Table 119. Total DrInC-Recent Scores at Week 16 and Change from Inclusion 

 
The OCDS scores showed a similar pattern of significant improvement in all groups, but no 
significant difference between groups (group visit, p = 0.22). 
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Table 120. Total OCDS Scores at Screening, Week 6 and Week 16 

 
7.3.3.14. Subgroup analysis 

No subgroup analyses were performed. 

7.3.4. Rejected study biotie400 (CPH-101-0400) 

7.3.4.1. Study design, objectives, locations and dates 

This was a small, open-label, uncontrolled feasibility study to assess the treatment of alcohol 
excess with as-needed nalmefene for up to 52 weeks. The target dose was 20mg, but subjects 
were permitted to adjust the dose to 10mg or 40mg based on tolerability and perceived efficacy. 

7.3.4.2. Inclusion and exclusion criteria 

Subjects were eligible for inclusion if they were aged 18 or older, drinking heavily and reported 
difficulties in controlling their drinking. Subjects were excluded if they needed inpatient 
detoxification, or had serious medical or psychiatric problems. 

7.3.4.3. Study treatments 

The starting dose of nalmefene hydrochloride for each subject was 20 mg, used as needed, when 
drinking was imminent, preferably at least an hour before alcohol intake. 

Medication was taken on 89% of drinking days, showing reasonably good compliance with 
these instructions. 

Subjects were allowed to increase the dose to 40 mg at 2 weeks or later if the treatment seemed 
ineffective (if the score of the CGI ≥ 3, consistent with ratings from “minimally improved” to 
“very much worsened”). 

Subjects were also allowed to reduce the dose from 20 mg to 10 mg or from 40 mg to 20 mg, 
either temporarily or for the rest of the study, if they had apparent side effects. 

7.3.4.4. Efficacy variables and outcomes 

The main efficacy variables were similar to many of the other Biotie studies, and included: 

• Number of HDDs 

• Number of hazardous and non-hazardous drinking days 

• Number of abstinence days, 

• Number of non-heavy drinking days 

• Number of very heavy drinking days 

• Drinks per drinking day, 
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• Mean weekly consumption, 

• Monthly ratio of heavy drinking days to drinking days, 

• Blood alcohol concentration, 

• Mean corpuscular volume, 

• ALAT and GGT 

• carbohydrate deficient transferrin, 

• Obsessive compulsive drinking scale, 

• Alcohol dependence scale, 

• Drinker inventory of consequences 

• Subject’s clinical global impression. 

The primary efficacy variable was the number of HDDs, but there was no comparative group so 
there was no formal statistical comparison suitable to be used as a primary efficacy endpoint. 

The Sponsor performed a statistical assessment of the change in HDDs over time, but this is not 
a suitable efficacy endpoint and should be considered merely descriptive. HDDs would be 
expected to decrease in any interventional study of alcoholism, and indeed similar assessments 
of the placebo groups of the other submitted studies showed significant decreases compared to 
baseline. 

7.3.4.5. Randomisation and blinding methods 

All subjects received open-label treatment. 

7.3.4.6. Analysis populations 

All subjects entered the ITT population and were analysed. 

7.3.4.7. Sample size 

No formal sample size estimations were performed, which was appropriate given the 
uncontrolled nature of the study. 

7.3.4.8. Statistical methods 

All counts based on number of drinking days, including HDDs, were analysed with generalised 

linear mixed-effects models, using a Poisson or binomial distribution assumption. Efficacy 
laboratory parameters were analysed with RM-ANOVA. Scores for the DrInC and ADS were 
analysed with repeated-measures Poisson regression, whereas the OCDS was analysed with a 
linear mixed-effects model. CGI was primarily used as a descriptive measure, but the effects of 
gender and centre were tested with logistic regression. 

7.3.4.9. Participant flow 

Patient disposition is summarised in the figure below, by centre. The initial population included 
15 females and 45 males (total n = 60). Only 28 subjects (47%) completed the 52 weeks in the 
study. This low completion rate adds to other methodological concerns. Reasons for 
discontinuation are shown in the table. 
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Figure 39. Disposition of Subjects – Biotie400 

 
Table 121. Reasons for Discontinuation – Biotie400 

 
7.3.4.10. Major protocol violations/deviations 

The study report did not clearly differentiate minor and major protocol deviations. Some of the 
more important by-subject deviations are shown in the table below. Among the more serious 
systemic deviations, the protocol did not specify definitions of a standard drink. 

Table 122. Summary of Some Deviations by Centre – Biotie400 
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7.3.4.11. Baseline data 

All subjects were Caucasian. The age range was 32-75 (mean 49.9) years. The subjects’ body 
mass index was 18-38 (mean 27.5) kg/m2. Nine subjects were unemployed and 36 were full-
time employed. The age at the onset of problem drinking ranged from 16 to 60 years (mean 35). 
Half  of the subjects had been treated for alcohol problems previously. 

In general, this means the population broadly resembled those treated in the other submitted 
studies. 

Table 123. Summary of Gender, Age and BMI – Biotie400 

 
Table 124. Summary of Social Status – Biotie400 

 
7.3.4.12. Results for the primary efficacy outcome 

The median count of HDDs/month fell from 17 at baseline to 3-6 for the second half of the 
study. The decrease was largest during the first two months, a pattern observed in nearly all 
treatment groups of the submitted studies, including placebo groups. Whether the fall observed 
in this study represents a pharmacological effect is completely unknown, but a placebo effect is 
likely to account for most of the observed reduction, possibly supplemented by withdrawal bias. 
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Table 125. Heavy Drinking Day Count by Study Month – Biotie400 

 
Figure 40. Heavy Drinking Day Count by Month – Biotie400 

 
 

The Sponsor explored the influence of family alcohol history on HDDS, and found it had no 
significant effect. 

7.3.4.13. Results for other efficacy outcomes 

Changes in other counts derived from TLFB were generally consistent with the HDDs, and face 
the same problems of interpretation. 

The serum ALAT and GGT and the CDT% showed significant improvement during the study, 
consistent with the observed reduction in alcohol intake. The MCV did not change. 

The CGI and the psychometric scores (ADS, OCDS and DrInC) showed improvement during the 
study, consistent with the observed reduction in alcohol intake and subject to the same 
problems of interpretation. 

7.4. Published studies of nalmefene in alcohol dependence 
The Sponsor mentioned the following published studies of nalmefene in Alcohol Dependence. 
An assessment of these studies is beyond the scope of this evaluation. All of the studies listed 
are small and the duration was inadequate, so they have little potential for significantly 
modifying the overall weight of evidence assessing the efficacy of nalmefene. Also, these studies 
tested a range of doses, with relatively few patients receiving the proposed 20mg dose. The 
drug was not taken one hour prior to expected alcohol consumption, as proposed in the current 
submission. 
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Table 126. Published (Investigator Initiated) Nalmefene Studies in Alcohol Dependence 

 

7.5. Analyses performed across studies 
7.5.1. Pooled analysis across the 3 Lundbeck Studies 

For several major endpoints, data from the two pivotal studies, Lundbeck14 and Lundbeck23, 
were pooled, which is appropriate as these studies shared almost identical designs. These 
pooled results have been presented in the discussion of the efficacy results of those studies. 

The Sponsor also pooled the response rates (RSDRL) across the three Lundbeck studies, as 
shown below. This pooling was partially appropriate, as entry criteria and response definitions 
were similar across the three studies, but the original study plans varied in their proposed 
imputation methods. The response rates in all three studies, as well as the pooled data set, are 
shown below. Using an optimistic imputation method (MMRM), the pooled results were 
significantly in favour of active treatment (odds ratio 1.38). With pessimistic imputation 
methods (NR), there was a moderate trend in favour of placebo, which failed to reach 
significance. Given the high and unequal withdrawal rate in Lundbeck14 (already discussed), 
and the divergent results based on different imputation methods, this pooled analysis should be 
considered unreliable. 
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Figure 41. RSDRL at Month 6 – Proportion (%) of Responders and OR for Response (FAS, 
LREG) – Lundbeck14, Lundbeck23 and Lundbeck13, and Pooled Lundbeck Studies 

 
7.5.2. Sponsor’s estimations of clinical impact 

The Sponsor’s Clinical Overview included a section in which the adverse consequences of excess 
alcohol were modelled, based on previously published estimates of risk for 8 alcohol-related 
diseases (ischaemic heart disease, ischaemic stroke, traffic-related injuries, non-traffic-injuries, 
liver cirrhosis, pancreatitis, pneumonia, and haemorrhagic stroke). The modelling process was 
described in more detail in Module 5.3.5.3, Reports of Analyses of Data from More than One 
Study (clinical-relevance-report.pdf). A detailed evaluation of this complex model is beyond the 
scope of this evaluation, but the main features are discussed below. 

To build the model, alcohol consumption was simulated for 200,00 patients but then expressed 
in terms of a notional cohort of 100,000 patients, using drinking patterns for each patient based 
on the characteristics of patients with a high or very high DRL at Baseline and Randomisation in 
the Lundbeck studies. These drinking patterns included days with no alcohol consumption and 
days with high alcohol consumption, with a distribution resembling that seen in the real patient 
cohort. 

The next step was to convert those simulated drinking patterns into risk estimates. The risk of 
an event was determined according to the individual level and pattern of alcohol consumption 
and gender for all patients in the notional cohort. The risk equations used for this step were 
developed independently by a team of experts led by Dr Jürgen Rehm (Chair, Addiction Policy, 
and Professor, University of Toronto). The model was used to produce estimates for a range of 
drinking levels extending from 100 HDDs per year to > 220 HDDs per year, as shown in the 
table below. (A similar approach was taken for TAC). 

Of note, the model has not been validated as a predictive tool, so the results of this analysis 
should be considered speculative. 
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Table 127. Number of Events per 100,000 Patient-years by Number of HDDs 

 
The Sponsor used the model to convert reductions in HDDs observed in the studies to 
theoretical event reductions for the 8 alcohol-related diseases in a cohort of 100,000 patients. 
This was done in two ways: using the absolute mean reduction in HDDs (which includes the 
effect of psychosocial interventions and the placebo effect), and the placebo-adjusted reduction 
in HDDs compared to placebo. 

In introducing this analysis, the Sponsor suggested that nalmefene produced an absolute fall 
from 23 HDDs per ‘month’ (4-week cycle) to 11 HDDs per month. This matches the monthly 
drinking levels observed in the high-risk cohort that showed high or very high DRL at Baseline 
and Randomisation. The Sponsor equated these levels with the highest and second-lowest risk 
brackets in the risk model, as follows: 

“To evaluate the clinical relevance of the absolute reduction from baseline to Month 6 in the number of 
HDDs in the two 6-month studies, the model estimated the number of events in a cohort of 100,000 
patients with alcohol dependence who have >220 HDDs/year and in a cohort of 100,000 patients with 
alcohol dependence who have 100 to 120 HDDs/year. The difference between these cohorts corresponds 
to reducing drinking from 23 HDDs/month to 11 HDDs/month.” (Clinical Overview) 

The assumptions behind this statement were not clear in the Clinical Overview, but the 
associated document, clinical-relevance-report.pdf, indicates that the estimates are based on a 
high-risk subgroup identified post hoc, using an optimistic MMRM/OC imputation method. 
Nonetheless, given that the claimed reductions in this cohort were from 23 HDDs/4-weeks to 11 
HDDs/4-weeks, which is equivalent to a fall from 299 HDDs to 143 HDDs per 52-week year, the 
Sponsor’s focus on the two brackets >220 and 100-120 appears unjustified. Given the 
incongruities in these figures, it was proposed in the first-round CER that the Sponsor might 
have been basing their calculations on their preferred post hoc subgroup, but they have since 
stated that the total population was considered. It was also suggested that the Sponsor may 
have they miscalculated the number of 4-week cycles per year, and the Sponsor has since 
agreed that they used an approximation of ten 4-week cycles per year.17 

                                                             
17 The evaluator notes that the sponsor stated: “We fully acknowledge that what has been used is an approximation 
using a conservative approach (using a multiplier of 10 cycles of 4 weeks instead of 13). It is not a miscalculation but 
an approximation using a conservative approach.” This seems a very odd and inaccurate approximation to insert into 
a complex modelling process, but a full exploration of this model is beyond the scope of the CER. 
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Comparing modelled risks in those two brackets, the Sponsor then estimated the absolute 
benefit of treating 100,000 patients for one year, using data from the table above. Ostensibly, 
such treatment would prevent 7,773 events: 

• 593 events of ischaemic heart disease 

• 186 events of ischaemic stroke 

• 424 events of traffic-related injuries 

• 2657 events of non-traffic-related injuries 

• 950 events of liver cirrhosis 

• 2063 events of pancreatitis 

• 748 events of pneumonia 

• 152 haemorrhagic stroke18 

Many of the diseases listed take more than a year to develop, so the concept of benefit after one 
year is not clinically realistic; to achieve 100,000 patient-years of nalmefene treatment and have 
a benefit on the incidence of cirrhosis, a smaller number of subjects would need to receive 
nalmefene for periods much longer than a year, without discontinuation or relapse. 

Re-expressing those figures as events per hundred patient-years, which is more clinically 
meaningful from an individual clinician’s perspective, the Sponsor’s analysis suggests that about 
one case of cirrhosis would be prevented and about 3 injuries, with less than one case 
prevented for each of the other diseases. Note that this estimate includes the placebo effect and 
continued psychosocial support, and assumes that subjects do not relapse into heavy drinking. 

For the attributable reduction in risk of harm, compared to placebo, the Sponsor assumed that 
subjects would shift by one additional risk bracket beyond the placebo response, from the 120-
140 HDDs/year bracket to the 100-120 HDDs/year. The placebo-subtracted reduction in 
HDDs/month in the two studies was 2.3 and 1.7 for Lundbeck14 and Lundbeck23, respectively, 
corresponding to 30 HDDs/year and 22 HDDs/year. A one-bracket shift is therefore a 
reasonable estimate (assuming no biases have inflated the pivotal efficacy results). 

Comparing the risks in the above table in the two relevant brackets (100-120 HDDs and 120-
140 HDDs), the Sponsor estimated that treating 100,000 patients for one year would prevent 
960 events: 

• 112 events of ischaemic heart disease 

• 34 events of ischaemic stroke 

• 67 events of traffic-related injuries 

• 517 events of non-traffic-related injuries 

• 77 events of liver cirrhosis 

• 47 events of pancreatitis 

• 89 events of pneumonia 

• 17 events of haemorrhagic stroke 

Again, this estimate ignores the fact that cirrhosis takes years to develop. The total harm 
reduction is equivalent to just under one (0.96) event prevented per hundred patient-years of 

                                                             
18 The haemorrhagic strokes were left off this list in CER1. 
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treatment, assuming these estimates have not been inflated by methodological issues such as 
withdrawal bias and unblinding. 

More than half of the events prevented (517/960, 54%) represent non-traffic injuries, which 
could include a range of minor injuries. Removing these, treatment might be expected to 
prevent 0.44 serious events per 100 patient-years of treatment, equivalent to 0.0044 events per 
patient, or one event per 226 patients. 

The Sponsor finished the section on clinical relevance with the following statement (emphasis 
added): 

To further justify the clinical relevance, a new additional analysis was performed (Clinical 
relevance of nalmefene versus placebo [Clinical Relevance Report]). In this analysis, which 
combined the LOCF-estimated treatment effect versus placebo in the patients with a high 
or very high DRL at baseline and randomisation with the results from a comprehensive 
meta-analysis on reduced drinking and mortality in patients treated for alcoholism, the 
difference between nalmefene and placebo is predicted to lead to an 8% (95% CI: 
3%, 13%) reduction in mortality. A sensitivity analysis based on a more conservative 
assumption predicted a 4% (95% CI: 1%, 8%) reduction in mortality. 

Note that the 8% appears to be a relative reduction, and only refers to mortality attributable to 
alcohol. The absolute reduction in annual mortality would be expected to be very small, but the 
Sponsor has not provided an estimate of actual number of lives saved per 100,000 high-risk 
patients treated. (Note that, in the PK context, the Sponsor considered a 9% increase in 
exposure to be so small as to be not worth considering, even though this increase could also be 
explored through a mortality model to produce a relative increased risk of death attributable to 
the PK effect.) 

Table 128. Sponsor’s Estimate of Change in Mortality (Nalmefene vs Placebo) Assuming 
OR = 0.41 for Reduced Drinking Including Abstinence 

 
One of the key assumptions underlying the 8% estimate was that nalmefene would be 
associated with an odds ratio of 0.41 for ‘reduced drinking including abstinence’ (as noted in the 
title of the Sponsor’s table, above). In this respect, it is worth reviewing the odds of a reduced-
drinking response as observed in the pivotal studies, using the Sponsor’s prospective definitions 
of response and the prospective target group. Response rate is one of the key secondary efficacy 
endpoints recommended by the EMA, who proposed it as one way of gauging clinical relevance 
of a purported treatment for alcohol dependence. It should be noted that, in the two pivotal 
studies, responses were not more common with nalmefene treatment. In fact, in Lundbeck14, 
the Month 6 response rate was 44.3% in the placebo group, compared to 36.9% in the 
nalmefene group; that is, the response rate was significantly inferior with active treatment (p = 
0.039). In Lundbeck23, the response rate was 63.2% in the placebo group and 67.2% in the 
nalmefene group, consistent with a marginally better (but not statistically significant) response 
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with active treatment (p = 0.1833).19 The proposed odds ratio of 0.41 is therefore implausible, 
and it is not supported by any prospective evidence. 

Given that cirrhosis and other complications of drinking take years to develop, the suggested 
8% reduction in mortality inherently assumes long periods of reduced drinking, achieved with 
the combination of nalmefene and continued psychosocial support, but there is no evidence of 
sustained multi-year efficacy for nalmefene. In fact, it seems very unlikely that the intensive 
monitoring of alcohol intake that was performed in the pivotal studies would be continued for 
years on end by clinicians prescribing nalmefene. Also, these claims of mortality reduction are 
based on optimistic interpretations of the efficacy evidence which, as discussed below, was 
generally weak and disappointing. It is completely unclear how the mortality calculations would 
be modified by appropriate adjustment for unblinding, withdrawal bias and possible PK 
interactions. 

7.6. Evaluator’s conclusions based on the CER round 1 
The submitted evidence only weakly supports the Sponsor’s claim of efficacy. The major 
concerns arising on evaluation of the evidence are discussed in separate sections below. First, 
there appears to be a potential PK interaction between nalmefene and alcohol that undermines 
the proposed therapeutic effect. Second, there was a large potential for unblinding in the pivotal 
studies, which is of particular concern given that the endpoint was behaviourally mediated and 
under some voluntary control, and also because alcohol intake was estimated retrospectively 
rather than recorded directly. Third, there was a high withdrawal rate, so all endpoints depend 
critically on imputation methods, and there was a large potential for withdrawal bias. Fourth, 
most of the submitted studies were negative even without adjustments for the first three 
concerns. Fifth, the mean magnitude of the benefit was small, and of modest clinical value. Sixth, 
the proposed PI emphasizes results in a subgroup that was defined post hoc, which means that 
none of the cited p-values are legitimate. Seventh, the level of psychosocial support was 
carefully controlled in the pivotal studies; if reliance on medication led to any reduction in 
psychosocial measures, this would be expected to compromise or even reverse any benefit from 
nalmefene. 

7.6.1. Potential compromise of efficacy by PK interactions 

A PK interaction study (13513A) suggested that nalmefene increases exposure to ethanol by 
~9%, although there is substantial uncertainty surrounding this estimate and the effect could 
increase exposure by 21%, or not at all. The ratio of the AUC for ethanol with nalmefene 
compared to ethanol without nalmefene was 1.086 (90%CI 0.977 to 1.208). This result was not 
statistically significant, but lack of a statistically significant PK effect is not the same as statistical 
proof of a lack of effect, and 8.6% is the best current estimate for the magnitude of the effect. 

                                                             
19 The evaluator states that it should be recalled that the prospective imputation methods differed in the two studies, 
which partly accounts for the differences mentioned here. The differences in response rates were less marked when 
using the same imputation method. See the pivotal efficacy results for other imputation approaches. 
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Table 129. PK Parameters of Ethanol following a Single Oral Dose of 0.6g/kg Ethanol 
Administered to Subjects Exposed to Nalmefene 20mg or Placebo – Study 13513A 

 
The treatment effect in the pivotal efficacy studies was modest, but it appears even less 
impressive when the PK interaction between ethanol and nalmefene is used to estimate the 
effective TAC in nalmefene recipients. If the AUC for ethanol is increased by a factor of 1.086, 
every 1.0 gram of ethanol consumed by a subject taking nalmefene is potentially producing the 
same exposure that would normally be produced by 1.086 g of ethanol, and this adjustment 
needs to be applied to the pivotal efficacy results. 

To put this in context, the estimated treatment effect for TAC was 5g/d in Lundbeck23, the 
pivotal study least compromised by unequal withdrawals, and the mean baseline TAC was 89 
g/d. In both pivotal studies, the reduction from baseline in the active group was to a new level of 
~34g/d.20 Multiplying this alcohol consumption by the PK interaction effect (1.086) increases 
the effective TAC in the nalmefene group to ~37g/d (~3g higher than without the adjustment), 
negating more than half the 5g treatment benefit. If the upper estimate of the 90%CI were used 
for the PK interaction (1.208), the effective TAC in the nalmefene group would be 41 g/d, which 
is 7g/d more than a simple accounting of drinks would suggest, and enough to reverse the 
treatment effect (so that the nalmefene group could have had ~2g/d more alcohol exposure at 
Month 6 than if they had taken placebo). 

In practice, the PK effect on TAC may actually have been less than this, because of poor 
compliance, and the PK interaction between nalmefene and ethanol has not been studied 
rigorously so the true effect is uncertain, but this is an important point that was completely 
ignored by the Sponsor. 

In this respect, the fact that the interaction as measured by the AUC ratio fell within the 
standard bioequivalence limits of 0.8 to 1.25 is not particularly reassuring, The standard 
bioequivalence limits are appropriate for a drug with a broad therapeutic index, but they are 
not appropriate when modifying exposure to a toxic agent such as ethanol is the sole purpose of 
treatment. For instance, if the efficacy endpoints of the pivotal studies were similarly assessed 
according to bioequivalence criteria (unadjusted for the PK interaction), then ethanol 
consumption with and without nalmefene would be considered equivalent. In Lundbeck14, 
mean TAC was reduced by 39.7 g/day in the placebo group, compared to 50.7 g/day in the 
nalmefene group, a ratio for placebo:nalmefene TAC of 0.78 (or 1.28 for nalmefene:placebo). 
This ratio is just outside the standard bioequivalence limits. In Lundbeck23, the TAC was 
reduced by 54.1 g/day in the placebo group, compared to 59.0 in the nalmefene group, a ratio of 
0.92 (or 1.09 for nalmefene:placebo), which is within the bioequivalence limit. It would not be 

                                                             
20 The evaluator points out that in Lundbeck14, the reduction was from a baseline intake of 84 g/day. In Study 23, the 
reduction was from a baseline of 93 g/day. The reduction relative to baseline was 51g and 59g in the two studies, 
respectively, giving TAC at Month 6 of 84-51=33g/d in Lundbeck14 and 93-59=34g/d in Lundbeck23. 
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consistent to consider an exposure ratio of 1.086 unimportant in the PK context and then, in the 
same submission, propose that a TAC-reduction ratio of 1.09 represents a worthwhile clinical 
effect. 

The Sponsor appears to believe that uncertainty on this issue works in their favour (because 
there is still a possibility of no PK interaction), but the residual uncertainty on this issue actually 
weakens their efficacy claims. The upper half of the 90%CI for the PK interaction ranges from an 
increase in alcohol exposure of ~9% (enough to seriously compromise the efficacy of 
nalmefene) to an increase of 21% (enough to reverse the efficacy of nalmefene and potentially 
lead to increased alcohol-related complictions in nalmefene users).The confidence interval for 
the estimated size of the treatment effect also exhibits a spread, and the lower half of that 
interval includes benefits small enough to be cancelled by the mean PK interaction. The 
Sponsor’s claims currently rest on the hope that the treatment effect is in the upper half of the 
uncertainty range while the PK effect is in the lower half of the uncertainty range. Thus, far from 
demonstrating that the treatment effect is significant with the traditional 95% certainty, the 
Sponsor has not yet demonstrated that an overall beneficial effect (in their original target 
population) is even likely. 

A more favourable balance between the PK estimates and efficacy estimates could be inferred if 
the Sponsor’s preferred post hoc subgroup were accepted as the target group, but uncertainty 
would nonetheless weaken the Sponsor’s claims. Correct statistical accounting of the residual 
uncertainties in the PK and efficacy domains would require that efficacy estimates in the post 
hoc efficacy analysis incorporated residual PK uncertainties; that is, errors in one domain would 
need to be propagated into the next. The Sponsor has not only failed to perform such an 
analysis, but does not even seem to recognise that the issue is important. 

7.6.2. Potential for unblinding in the pivotal studies 

The primary endpoints in both pivotal studies were based on a timeline followback (TLFB) 
method, in which subjects estimate their drinking behaviour by looking back over their social 
activities and reporting the number of drinks consumed. Unblinding could have affected the 
primary endpoints by affecting drinking behaviour or by affecting reporting of drinking. 

Because alcohol intake in the pivotal studies was voluntary, each decision to drink depended on 
a range of subconscious and conscious psychological factors. The pivotal studies provided direct 
proof of the importance of psychological factors, because many subjects curtailed their drinking 
between Baseline and Randomisation, and the overall reduction in the placebo group was 
substantially greater than the additional reduction associated with active treatment. If active 
treatment caused unblinding via side effects, and this magnified the psychological effect of 
treatment even slightly, this could be enough to account for the minor additional benefit of 
active treatment over placebo. 

Unblinding is a particularly important issue because of the stigma associated with alcoholism. 
Subjects with alcohol dependence are usually embarrassed and concerned by their drinking, 
and by their perceived lack of control over their drinking. It seems likely that subjects who 
knew they had just taken an active agent aimed at improving control would experience even 
higher levels of remorse or embarrassment when they drank excessively than subjects who 
thought they were taking placebo. That is, each drink beyond their preferred limits would not 
only prove to themselves that they had poor control, but also establish that their self control 
was so poor it could not be rescued pharmacologically. Thus, the primary endpoints could be 
highly susceptible to the effects of unblinding at the behavioural phase, producing a genuine 
reduction in drinking, but by a spurious mechanism unrelated to the actual pharmacology of the 
drug, much as one might expect a bitter placebo to produce different behaviour to a bland-
tasting placebo. 

The TLFB and all other methods relying on patient reports are also inherently prone to recall 
bias, because subjects who are embarrassed about their drinking may be motivated to reduce 
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their estimates. Subjects who believe they are receiving a new drug designed to curb excess 
alcohol could easily suffer even more embarrassment than usual if, despite the drug, they have 
nonetheless kept drinking heavily. Conversely, subjects who believe they are receiving placebo 
could easily feel justified in continuing higher levels of drinking because they may feel they have 
been denied pharmacological assistance. The primary endpoints would, therefore, be highly 
susceptible to unblinding in the reporting phase. 

It is not known whether unblinding occurred in the pivotal studies, but there is ample indirect 
evidence suggesting that unblinding may have been substantial. 

(In the first-round Clinical Evaluation Report, concern was raised about the fact that nalmefene 
has a bitter taste. In the Biotie studies, a bittering agent was used in the placebo tablets to 
minimise this problem, but no mention of a bittering agent was found in the Lundbeck study 
reports. The Sponsor has since explained that a bittering agent was used in the Lundbeck 
studies, which is reassuring, but it is of concern that the Sponsor did not realise that unblinding 
was an important issue and did think to mention this in their initial submission.) 

Nalmefene produces a range of side effects including dizziness, nausea, headaches and sleep 
disturbance. In the alcohol-nalmefene interaction study, adverse events occurred in 81% of 
subjects exposed to nalmefene 20mg (with placebo to ethanol), compared to 15% of subjects 
exposed to nalmefene placebo (with placebo to ethanol). This suggests that most subjects 
experienced a tell-tale side effect from nalmefene, and many subjects may have realised they 
were receiving active treatment from the first day of treatment. Given that milder symptoms of 
sedation or light-headedness might not have been reported as AEs, an even higher proportion 
might have been able to deduce their assigned treatment. 

Table 130. Summary of Adverse Events (All Causes, Safety Set) 

 
In the pivotal studies, AEs eventually occurred in most placebo recipients, making it difficult to 
determine the true rate of tell-tale side effects in the nalmefene group from a raw count of 
subjects reporting AEs. The overall proportion of patients in the Alcohol Dependence Pool 
(ADP) with TEAEs was 62.7% in the placebo group, compared to 74.7% in the nalmefene group, 
an absolute excess of 12%. Of the 37.3% of nalmefene recipients who would not be expected to 
report a TEAE based on the placebo rate, about one third (12% vs 37.3%) reported a TEAE. If 
TEAEs within the first day of treatment are considered, the incidence of these early TEAES with 
placebo was 17.7%, compared to 40.8% in the nalmefene group, an absolute excess of 23.1%. 
Withdrawals from the pivotal studies were attributed to AEs in 6% of the placebo group and 
20% of the nalmefene groups, an excess of 14%. Clearly, subjects withdrawing due to AEs are 
very likely to believe they are receiving active treatment, but the 14% excess does not include 
additional patients with milder side effects who decided to persist with treatment. 

The unblinding signal from telltale side effects might be expected to be even stronger than these 
figures suggest, because some side effects are intrinsically more likely to be drug-related and 
the total count of AEs in both groups included a number of AEs unlikely to be interpreted as 
drug side effects (such as pharyngitis or common viral infections); subtracting these from the 



Therapeutic Goods Administration 

Submission PM-2013-02690-1-1 Extract from the Clinical Evaluation Report for Selincro Page 143 of 216 
 

total AE counts would increase the relative excess of nalmefene-related AEs. Also, the total AE 
count does not reflect the timing of AEs in relation to drug ingestion. Most subjects would be 
capable of deducing that they were on active treatment if they became dizzy one to two hours 
after the ingestion of every tablet, whereas a placebo recipient experiencing dizziness at 
random times would probably not make the same inference. 

A variable dosing pattern was used in the pivotal studies, with tablets taken on some days but 
not others, and tablets were taken at variable times according to need. Compared to regular 
dosing, this variability would give patients an even greater chance to observe the difference 
between days on which they took the tablet and days when they did not, and to note the onset of 
telltale side effects in relation to the variable timing of the tablet. For instance, insomnia was a 
common side effect, reported in 13% of nalmefene recipients, and only 5% of placebo 
recipients. Nalmefene recipients troubled by this symptom could easily note that they slept 
better on days when they did not take nalmefene, whereas placebo recipients with insomnia are 
unlikely to have noted the same pattern. Similar logic applies to nausea, which affected 22.1% of 
nalmefene recipients, compared to only 5.9% of placebo recipients. Dizziness was also much 
more common in nalmefene recipients, affecting 18.2%, compared to 5.5% of placebo 
recipients. Nausea and dizziness attributable to nalmefene is likely to have had a somewhat 
predictable relation to the timing of the dose, and to be minimal on non-dosing days, allowing 
many subjects to realise they were on active treatment. 

Despite these obvious methodological challenges, unblinding in the pivotal studies was not 
assessed, and this important issue was not discussed by the Sponsor. It would have been easy to 
ask subjects to guess what treatment they thought they were taking, and those answers could 
have been used to estimate how many subjects had been unblinded, but this important step was 
not performed. 

In the absence of any assessment of unblinding, it is impossible to know how much the primary 
endpoints would need to be adjusted to account for unblinding. It seems plausible, however, 
that 20-50% of subjects receiving nalmefene could have become aware of their assigned 
treatment. If it is assumed that unblinded subjects consumed one standard drink less per day 
(10g/day) than they otherwise would have, the average reduction in TAC due to unblinding 
could be about 2-5g. In the pivotal studies, mean TAC was only reduced by 11g in Lundbeck14 
and by 5g (half a drink) in Lundbeck23, so the unblinding effect could potentially account for a 
large part of the apparent treatment effect. If it were assumed that unblinded subjects reduced 
intake or reporting by 2 standard drinks per day, the apparent treatment effect would 
essentially be negated. (The apparent treatment effect in the Sponsor’s preferred post hoc 
subgroup was greater – 18g in Lundbeck14 and 10g in Lundbeck23, but the issue remains 
important, and only bias equivalent to one standard drink would be sufficient to negate the 
effect in the more reliable of the two studies.) Of course, it is unknown to what extent 
unblinding occurred, and how much it might have modified drinking behaviour, because the 
Sponsor did not attempt to quantify this problem, but these back-of-the-enevelpe calculations 
suggest that the issue could be important. 

By itself, this single issue may not be enough to invalidate the apparent efficacy of nalmefene in 
the pivotal studies, but it adds to concerns about withdrawal bias and the PK effect. 

7.6.3. Potential for withdrawal bias in the pivotal studies 

Withdrawal bias arises from the non-random withdrawal of subjects from a study, with 
resulting modification of the pooled results in the remaining subjects. The most common way it 
manifests is withdrawal of subjects who are doing badly, enriching the remaining cohort with 
subjects who are doing well. When this is coupled with a higher withdrawal rate in the active 
group, because of side effects, then a spurious treatment effect will appear because the active 
group is more enriched with good outcomes than the placebo group. 
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Withdrawal bias is a common problem in placebo-controlled studies, but it is of particular 
concern when the withdrawal rate is substantial, when there are a priori reasons to suspect that 
the withdrawing population is not representative of the overall cohort, and when pessimistic 
imputation methods produce inferior outcomes to optimistic imputation methods. All three of 
these concerning factors were present in the pivotal studies. 

Firstly, considering the Full Analysis Set, the withdrawal rate in the nalmefene group was close 
to half (48%) in Lundbeck14, and roughly double that seen in the placebo group (26%). In 
Lundbeck23, the withdrawal rate in the nalmefene group was less marked (36%) and was 
closer to that seen in the placebo group (30%). It is of interest, then, that these otherwise 
similar studies showed considerable differences in the results for their primary endpoints, with 
much greater effects seen in Lundbeck14, which was positive for its combined co-primary 
endpoint, than in Lundbeck23, which was negative for its combined co-primary endpoint. 

Table 131. Withdrawals by Primary Reason – Lundbeck14 and Lundbeck23 

 
Secondly, there are reasons to suspect that withdrawal was non-random. In Study 12014A, the 
withdrawal rate in the nalmefene group was nearly double that in the placebo group, suggesting 
that many subjects were experiencing drug-related side effects. These side effects would have 
created a disincentive to continue in the study, but whether they actually led to withdrawal is 
likely to have depended on other factors, such as how onerous the subjects were finding the 
process of trying to limit their alcohol intake. It is plausible that the more onerous the subjects 
were finding the process, and the more tempted they were to resume unrestricted drinking, the 
more likely they were to find the side effects too burdensome to continue with. Also, if subjects 
had to put up with side effects and could simultaneously see that the urge to drink or their 
actual intake was not being helped by treatment, they would discouraged from staying in the 
study. This could easily lead to enhanced withdrawal of nalmefene subjects unable to continue 
low levels of drinking and enrichment of the persisting cohort with nalmefene recipients who 
were managing their alcohol intake more easily. 

Thirdly, pessimistic imputation methods revealed that all of the major outcomes depended 
critically on what assumptions were made about withdrawing subjects. The figure below shows 
the co-primary endpoints for each pivotal study, reanalysed with a number of different 
imputation methods. The most optimistic method (LOCF) effectively paints each withdrawing 
subject as immune to relapse, locking in the low levels of alcohol intake they have achieved 
within the study. The most pessimistic method (BOCF) effectively assumes that withdrawing 
subjects immediately relapse and return to their baseline drinking habits. Results with the 
pessimistic BOCF imputation were negative across both endpoints in both studies, and in 
Lundbeck14, the trend for both endpoints was actually in favour of placebo. 
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The Sponsor proposed a number of mathematical approaches to the imputation process, but 
none of these can capture the true difference between a continuing patient and a withdrawing 
patient. Withdrawing patients were, by definition, not studied after their decision to withdraw, 
so their true drinking habits are unknown. 

Figure 42. Sensitivity Analyses – Changes from Baseline to Month 6 in HDDS 
(days/month) – Lundbeck14 and Lundbeck23 (FAS, Total Population) 

 
Figure 43. Sensitivity Analyses – Changes from Baseline to Month 6 in TAC (g/day) – 
Lundbeck14 and Lundbeck23 (FAS, Total Population) 

 
It is impossible to define a foolproof imputation method that eliminates the risk of withdrawal 
bias, and it is also difficult to estimate the potential contribution of this issue to the apparent 
treatment effect. If the difference between the two pivotal studies is assumed to be largely 
attributable to their differing withdrawal rates, however, this gives a very rough idea of how 
serious the problem might be in relation to the treatment effect. The mean reduction in TAC in 
Lundbeck14, which suffered from highly imbalanced withdrawal, was 11g. The mean reduction 
in Lundbeck23, which had less unbalanced withdrawals, was only 5g, a difference in estimated 
treatment effect of 6g. If withdrawal bias accounted for even half of this difference, just 3g, it 
would be of major concern, especially in conjunction with the other issues raised. If unblinding 
spuriously reduced reported intake in the active group by 2-5g, and a PK interaction produced a 
hidden difference of 3g, and withdrawal bias produced an effect of ~3g in Lundbeck14, then the 
treatment effect of both studies could be negated. 

7.6.4. Modest magnitude of clinical benefit 

Even before making any adjustments to account for a possible PK interaction, unblinding and 
withdrawal bias, the magnitude of the clinical benefit observed in the pivotal studies was small. 
The two primary endpoints for the two pivotal studies are shown in the table below. Only the 
MMRM values are directly relevant, because this was the primary prospective analysis 
technique. Relative to placebo, the number of HDDs per month was reduced by 2.3 and 1.7 in 
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Lundbeck14 and Lundbeck23, respectively, and the daily alcohol intake was reduced by 11g and 
5g, respectively. Lundbeck23 was slightly larger and much less affected by unequal withdrawal, 
so its results may be more reflective of the true benefit. Also, the reduction in alcohol intake in 
the third Lundbeck study (shown in the second table below) was 3.5g, so two of the three 
studies produce estimates for TAC reduction in the range 3.5 to 5g, and the odd study out was 
the one with the greatest potential for withdrawal bias. 

Table 132. Difference to Placebo in HDDs and TAC at Month 6 – (Total Population, FAS) – 
Lundbeck14 and Lundbeck23 

 
Table 133. Difference to Placebo in HDDs and TAC at Month 6 – (Total Population) – 
Lundbeck13 

 
The underlying treatment effect for nalmefene 20mg is therefore likely to be similar to the 
results obtained in Lundbeck23 and Lundbeck13: the number of heavy drinking days might be 
reduced by 1 or 2 days per month (usually changing these to moderate drinking days, not days 
of abstinence; the number of days of abstinence was only increased by 0.6 days in Lundbeck23, 
with a confidence interval that included zero). The daily alcohol intake might be reduced by 3.5 - 
5g, or less than half a drink. 

The Sponsor’s initial ideas of what would constitute a clinically meaningful response are 
revealed by their prospective definition of response rate, which was specified as a key 
secondary endpoint. At Month 6 in Lundbeck14, the response rate was 44.3% in the placebo 
group, compared to 36.9% in the nalmefene group; in other words, the response rate was 
inferior with active treatment (p=0.039). In Lundbeck23, the response rate at Month 6 was 
63.2% in the placebo group and 67.2% in the nalmefene group, consistent with a marginal (4%) 
better response rate with active treatment (p=0.1833). If the results of Lundbeck23 were 
reproduced in clinical practice, 25 patients would need to be treated with nalmefene to obtain 
one response – assuming no methodological problems require an adjustment of the results. If 
the results of Lundbeck14 were reproduced in clinical practice, patients would be more likely to 
have a worthwhile response to placebo than to nalmefene. 
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In the Sponsor’s favoured post hoc subgroup, subjects with at least high DRL at Baseline and 
Randomisation, the apparent treatment effect was better than in the original target population, 
but still modest: TAC was reduced by ~18g in Lundbeck14 and by ~10g in Lundbeck23, less 
than one DRL category and much less than originally envisaged in the Sponsor’s power 
calculations. 

7.6.5. Negative outcomes in the majority of submitted studies 

Of the 8 submitted efficacy studies, two were positive, four were negative, and two provided no 
evidence on the efficacy of the proposed dose (in one of these inconclusive studies the 20mg 
dose was not tested and results for other doses produced conflicting outcomes; in the other, 
there was no control group). 

Of the three Lundbeck studies (shown in bold in the table below), one was positive and two 
were negative for their co-primary endpoint. Only one of two pivotal studies was positive, and 
as already noted, that positive result could have been subject to withdrawal bias and unblinding, 
and may also have been compromised by a PK interaction increasing exposure to ethanol in 
subjects taking nalmefene. The pivotal study that was least susceptible to withdrawal bias was 
negative. 

Table 134. Overall Summary of Endpoints in Submitted Efficacy Studies 

 
7.6.6. Inappropriate emphasis on post hoc analyses 

Given all of the issues already outlined, including a modest positive result in one of 3 Lundbeck 
studies and negative results in the other two Lundbeck studies, as well as a number of 
methodological concerns even in the positive study, it is perhaps unsurprising that the 
Sponsor’s Clinical Overview, Summary of Clinical Efficacy and draft Product Information put 
very little emphasis on the prospectively identified primary endpoints, which produced 
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disappointing outcomes, and instead discussed more favourable results in a subgroup identified 
post hoc. 

The statistical principles underlying placebo-controlled studies have been well established over 
decades and a fundamental feature of any satisfactory placebo-controlled study is that is has 
clearly defined prospective endpoints and analysis methods. Otherwise, the data can be 
examined in several different ways and the final presentation of the data can be chosen to suit a 
particular conclusion. Traditionally, the results of placebo-controlled studies have been 
reported with p-values, which represent the probability that a between-group difference at least 
as great as the one observed could arise by chance in the absence of any true underlying group 
differences. A study is often accepted if its primary endpoint satisfies the threshold p<0.05. A 
natural consequence of this traditional threshold is that about one endpoint in twenty will 
satisfy the significance threshold because of random variation alone. If twenty unbiased studies 
are performed with drugs that are no more or less efficacious than placebo, then about one 
would be expected to produce a spuriously positive result. Similarly, if twenty independent 
endpoints are assessed in a single unbiased study of a drug that has no effect, about one of those 
twenty endpoints would be expected to satisfy the p < 0.05 criterion. If investigators are 
allowed to assess multiple statistical endpoints and then pick the winners post hoc, spuriously 
positive endpoints can be generated from many or most data sets. 

Because of this, p-values should be adjusted for the number of endpoints assessed, and the 
statistical tests should be stated prospectively. Post hoc analyses should, in general, be treated 
as hypothesis-generating observations and should be reported descriptively; they cannot by 
definition be regarded as hypothesis-confirming. 

These fundamental principles appear to have been known to the Sponsor when the pivotal 
studies were designed, but abandoned when the results came in. In particular, the Sponsor 
focussed much of the efficacy discussion on a particular high-risk group that exhibited high-risk 
drinking not only at baseline but also at randomisation. The PI presented results for this 
subgroup instead of reporting the results for the primary endpoint – in fact, the actual 
prospective efficacy results of the pivotal studies were not even mentioned in the PI. 

High-risk drinkers certainly belong to a group of interest, but there are many potential ways of 
identifying high-risk drinkers and the Sponsor had a chance to choose the target population 
during the design phase of the pivotal studies. The entry criteria for their pivotal studies 
stipulated that subjects had to have at least moderate DRL at study entry, have ≥6 heavy 
drinking days (HDDs) in the 4 weeks preceding the Screening Visit, have an average alcohol 
consumption at medium risk level or above (>40g/day for men; >20g/day for women) in the 4 
weeks preceding the Screening Visit, satisfy a DSM diagnosis of alcohol dependence, and not 
have more than 14 days of abstinence in the preceding 4 weeks, and so on. It was only post hoc 
that the Sponsor realised that the treatment effect in this target group was relatively modest 
compared to the non-pharmacological effect of simply signing up to a study and monitoring 
intake prior to randomisation, and it was only post hoc that the emphasis shifted to the 
subgroup who still had high or very high DRL at Randomisation (HDAR). 

Although it may seem self-evident, in retrospect, that the real target of nalmefene treatment is 
the set of patients who cannot curtail their drinking after an initial counselling and monitoring 
process, this was not obvious when the studies were designed – or the studies would have been 
designed differently. In retrospect, the design of these studies was questionable, and subjects 
who reduced their drinking prior to randomisation were poor subjects for assessment. The fact 
that the Sponsor went ahead with this questionable study design suggests that the Sponsor was 
not yet ready to perform a final confirmatory study. 

If the Sponsor had performed an appropriate Phase II study with this questionable 
methodology, the problem of subjects responding prior to randomisation could have been 
noticed at that point, and the specific hypothesis that nalmefene is effective in HDAR patients 
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could then have been tested prospectively in a new study. In fact, because the Sponsor has 
changed the target population in response to the submitted studies, the 3 Lundbeck studies 
could be considered Phase II studies that have generated a plausible hypothesis for further 
testing, rather than as Phase III studies confirming a mature hypothesis in a rigorous 
prospective fashion. 

Note that many other high-risk subgroups could have been identified, including those still at 
medium or higher DRL at randomisation (given the entry criteria, this would seem a more 
natural target population to focus on, even after noticing the enrolment effect). The protocol 
even specified a high-risk subgroup prospectively: subjects with high or very high DRL at 
Baseline. Without adjustments for using multiple endpoints, results in this subgroup were 
positive for both efficacy variables in Lundbeck14 but negative for TAC in Lundbeck23 (and 
hence negative for Lundbeck23 overall, given the requirement for both halves of the co-primary 
endpoint to be positive). With appropriate adjustments for the use of multiple endpoints, results 
in this subgroup would be vastly inferior to those reported. The PI does not even mention this 
prospectively identified high-risk group, only the post hoc HDAR group. 

The prospective protocols for the pivotal studies included more than twenty endpoints (precise 
counting is not possible given that the endpoints were not formally ranked). The two endpoints 
reported in the draft PI (HDDs and TAC in HDAR subjects) were not among those > 20 
endpoints. Even if these two post hoc endpoints were ranked as the first two post hoc endpoints 
to be considered, this would mean they ranked 21st or lower in the overall list of endpoints. 

One method for coping with multiple endpoints is to lower the threshold significance according 
to the number of endpoints (i.e. insisting on p<0.025 for two endpoints, and progressively lower 
values for higher numbers of endpoints). If the significance threshold were adjusted in this 
manner, much lower p-values would be needed to consider the HDAR results as significant. 
Another method is to use a closed hierarchical procedure in which p-values are not tested at all 
for any lower ranking endpoint once a higher endpoint has failed to achieve significance – this is 
the approach that the Sponsor announced that they would take for the key secondary endpoint. 
By either of these two methods, the post hoc results in the HDAR subgroup would not be 
considered significant even if these endpoints had been announced prospectively. Given that 
they were announced retrospectively, results in this subgroup should be considered 
observational in nature and p-values should not be cited at all. 

Despite all of this, the draft PI presents unadjusted p-values for these HDAR endpoints without 
mentioning the actual p-values achieved for the prospective endpoints. 

Similar considerations apply to the major Lundbeck supportive study (Lundbeck13), which was 
negative for its primary endpoint (HDDs at Month 6). Most of the discussion in the Clinical 
Overview focussed on the Month 13 results, instead, which represents post hoc selection of a 
favourable timepoint. Also, later timepoints were potentially more affected by withdrawal bias 
than the primary, Month 6 timepoint. Again, the draft PI fails to mention, even briefly, the actual 
primary endpoint in this study. 

The Sponsor’s failure to acknowledge and report the primary results of its own studies in the PI 
is unacceptable. At a minimum, the draft PI should be rewritten to reflect the actual, prospective 
primary results of all three Lundbeck studies. 

7.6.7. Uncertain impact of nalmefene on psychosocial treatments 

Busy clinicians who prescribe nalmefene may be tempted to rely on the pharmacological action 
of the drug and cut back on psychosocial treatments, which are necessarily time consuming to 
administer. The design of the pivotal studies was such that this effect could not occur: clinicians 
were notionally unaware of treatment assignment, so psychosocial treatment measures were 
applied equally to each treatment group. There is no guarantee that this artificial feature of the 
study environment would translate into clinical practice, where clinicians would know the 
subject was on active treatment, and potentially provide less psychosocial care as a result. 
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The placebo group’s overall reduction in alcohol consumption (40g, 54g and 46g across 
Lundbeck14, Lundbeck23 and Lundbeck13, respectively) was much greater than the apparent 
treatment effect (11g, 5g and 3.5 g across the three studies, respectively). This indicates that 
psychosocial measures are much more important than the pharmacological effect of nalmefene. 

7.6.8. Overall conclusions on efficacy 

The efficacy of nalmefene in the treatment of alcohol dependence remains uncertain. The 
submitted studies suggest that nalmefene has some efficacy under carefully controlled trial 
conditions, but they fail to provide conclusive evidence of a clinically significant effect. 

Of the three submitted Lundbeck studies, only one (Lundbeck14) was positive according to its 
primary endpoints; the other two were negative. The single positive study had a withdrawal 
rate of ~50% in the active group, and the withdrawal rate in the active group was about twice 
that of the placebo group, creating a real risk of withdrawal bias. In other words, the only 
positive study was severely compromised, and the less compromised studies were negative. In 
the most robust Lundbeck study (Lundbeck23) – robust because it had a similar withdrawal 
rate in the two treatment arms – the effect of nalmefene treatment was clinically modest, 
amounting to ~5g of alcohol per day (not statistically different from zero grams), and even this 
modest effect could be negated by plausible adjustments for unblinding and/or for PK 
interactions between nalmefene and alcohol. The treatment effect in the third study was even 
smaller (TAC 3.5g/day, 95%CI -9.2 to +.2 g/day, p = 0.232). 

In the proposed PI, the Sponsor has emphasized efficacy results in a subgroup identified post 
hoc, which raises major concerns about the application of statistical tests designed for 
prospective hypothesis testing. Even in this subgroup, the benefit was modest, especially in the 
second study, which is likely to have been the more robust of the two pivotal studies. As shown 
in the table below (copied from the proposed PI), the treatment benefit in this post hoc 
subgroup amounted to ~18g in the first study and ~10g, or about one standard drink per day in 
the second study (Lundbeck23). (Although the table title in the proposed PI refers to these 
results as “Co-primary Endpoints”, they cannot be considered primary because analysis of this 
group was not listed amongst the >20 endpoints mentioned in the prospective protocol.) Even 
in this post hoc subgroup, the benefit could be considerably less than 10g if appropriate 
adjustments were made for unblinding or PK interaction effects. Furthermore the only p-values 
cited in the draft PI are invalid, given that they refer to a subgroup that was identified post hoc, 
and no adjustment has been made for the use of multiple endpoints. 

Table 135. Post Hoc Results Cited in Proposed PI – HDDs and TAC in Patients with a High 
or Very High DRL at Screening and Randomisation 
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8. Clinical safety 

8.1. Studies providing evaluable safety data 
The following studies provided evaluable safety data: 

• 3 efficacy studies performed by Lundbeck assessing nalmefene in the treatment of alcohol 
dependence (12014A, 12023A, 12013A); 

• 5 studies performed by Biotie in alcohol-use disorders (Studies CPH-101-0801, CPH-101-
0701, CPH-101-0299, CPH-101-0399, and CPH-101-0400); 

• 2 studies in pathological gambling (one by Biotie and one by Somaxon Pharmaceuticals, 
Inc); 

• 1 study in nicotine dependence conducted by Somaxon; 

• 17 clinical pharmacology studies conducted by Lundbeck, Biotie, Key Pharmaceuticals, and 
IVAX Corporation; 

• 47 studies in various other indications, such as pruritic conditions, rheumatoid arthritis, and 

• interstitial cystitis, conducted by IVAX, Key Pharmaceuticals, or in the context of 
investigator-sponsored Investigational New Drug (IND) Applications (collectively 
designated as “the IVAX Studies” by the current Sponsor). 

The primary data pool for safety assessment comes from the three Lundbeck studies in Alcohol 
Dependence. Biotie also made an integrated safety database using pooled the safety data from 
studies in Alcohol-use Disorders. The other studies, which assessed a range of doses, routes and 
indications, are not easily pooled. 

8.1.1. Pivotal efficacy studies 

In the pivotal Lundbeck efficacy studies and the major Biotie studies, the following safety data 
were collected: 

• General adverse events (AEs) were assessed by interviewing subjects at each visit and also 
noting unscheduled attendances and hospital admissions or abnormal laboratory results, if 
considered clinically significant. 

• AEs were graded by severity and by presumed causal relation to study drug, and coded 
according to the Medical Dictionary for Regulatory Activities (MedDRA). 

• Treatment-emergent adverse events (TEAEs) were defined as AEs with an onset on or after 
the day of first study-drug intake or, if present since baseline, AEs that had increased in 
intensity during the study. 

• Laboratory tests, including liver function monitoring, creatinine, urea and electrolytes, and 
haematology monitoring were performed at regular intervals. 

• Vital signs were recorded at each visit. 

• Subjects underwent regular ECG assessment. 

8.1.2. Pivotal studies that assessed safety as a primary outcome 

Lundbeck13 (12013A) was initially designed as a Safety study, but had efficacy endpoints added 
later; it has already been discussed in the Efficacy Section. Safety assessments in this study were 
similar to the two pivotal studies and were therefore combined in the Alcohol Dependence Pool. 
No other major studies assessed safety as a primary outcome. 
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8.1.3. Other studies 

Efficacy studies in other indications and clinical pharmacology studies had variable safety 
monitoring. Nearly all studies recorded adverse events, apart from a couple of initial PK studies 
performed by earlier sponsors in the 1980s. Most studies incorporated laboratory monitoring, 
vital sign assessment and ECG monitoring. 

Because of patchy and inconsistent approaches to monitoring in several early studies, the 
primary safety analysis is based on the three Lundbeck studies (Alcohol Dependence Pool), with 
supportive data from the Biotie efficacy studies (Alcohol-use Disorders Pool). Patient 
disposition in these two pools is summarised below (All Patients Randomised Set, APRS). 

All patients in the active groups of the Lundbeck studies (Alcohol Dependence Pool) took 
nalmefene 20mg once daily as needed, whereas dosing in the Biotie studies (Alcohol-use 
Disorders Pool) varied from 5mg to 40mg. 

Table 136. Patient Disposition (APRS) – Alcohol Dependence Pool 

 
Table 137. Patient Disposition (APRS) – Alcohol-Use Disorders Pool 
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Patients studied in the context of other addiction indications are summarised in the table below. 

Table 138. Patient Disposition (APRS) – Studies in Other Addiction Indications 

 

8.2. Patient exposure 
Overall, approximately 3,090 patients have received nalmefene at doses up to 100mg/day for 
up to 52 weeks. These patients include: 

• 1,144 patients in 3 studies in patients with alcohol dependence; 

• 689 patients in 5 studies in patients with alcohol-use disorders; 

• 357 patients in 3 studies in other addiction indications; 

• 486 subjects in 17 clinical pharmacology studies in healthy subjects (373 who received oral 
nalmefene in doses up to 80mg, 113 who received IV nalmefene at doses up to 24mg, and 4 
who received IM nalmefene at a dose of 24mg); 

• 901 patients in 47 studies in various other indications, such as pruritic conditions, 
rheumatoid 

• arthritis, and interstitial cystitis. 

Exposure in the primary safety pool (APTS, All Patients Treated Set) is summarised below, and 
amounts to 312 patient-years. Study-drug was not taken every day, but only when subjects 
thought that drinking was imminent. Actual consumption of study drug is summarised in the 
subsequent table. 
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Table 139. Overall Time in Study and Exposure (APTS) – Alcohol Dependence Pool 

 
Table 140. IMP Intake (APTS) – Alcohol Dependence Pool 

 
In the Alcohol-use Disorders Pool, a total of 689 patients were exposed to nalmefene, amounting 
to 250 patient-years, including 212 patient-years in which subjects took 20mg or more of 
nalmefene. 

Table 141. Exposure to Nalmefene by Mean daily Dose (APRS) – Alcohol-Use Disorders 
Pool 
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Exposure to nalmefene in studies for other addiction indications is summarised below. This 
exposure amounts to ~53 patient-years (assuming patients took one dose per day). 

Table 142. Exposure (Safety Population) – Studies in Other Addiction Indications 

 
Exposure in the IVAX studies is somewhat unclear, because mean daily dose was often not 
recorded. The Summary of Clinical Safety summarises this exposure as follows: 

Of the 901 patients, 5% received nalmefene 30mg/day to 60mg/day, 5% received 
60mg/day to 90mg/day, and 9% received more than 90mg/day. Nine percent of the 
patients were treated for to 8 weeks (30 to 90mg/day), 4% were treated for 8 to 12 weeks 
(unknown dose), 2% were treated for 24 to 48 weeks (the majority received >90mg/day), 
and nearly 4% were treated for 48 weeks (> 90mg/day). 

Exposure in the clinical pharmacology program was limited to single doses or very short 
treatment periods of about one week. A total of 486 subjects were exposed, 373 who received 
oral nalmefene in doses up to 80mg, 113 who received IV nalmefene at doses up to 24mg, and 4 
who received IM nalmefene at a dose of 24mg. Adverse events reported in this population 
resembled the profile in larger studies. 

8.3. Adverse events 
8.3.1. All adverse events (irrespective of relationship to study treatment) 

8.3.1.1. Alcohol dependence pool 

The overall proportion of patients in the Alcohol Dependence Pool (ADP) with TEAEs was 
62.7% in the placebo group, compared to 74.7% in the nalmefene group, an absolute excess of 
12%. That is, of the 37.3% of patients who would not be expected to report a TEAE based on the 
placebo rate, about one third (12% vs 37.3%) reported a TEAE. 

A multi-page listing of all TEAEs in the ADP is included. The tables below show TEAEs occurring 
at higher frequencies: the first table below shows TEAEs that occurred with ≥ 3% incidence in 
system organ classes (SOCs) that showed a pooled TEAE incidence of ≥ 10%; the subsequent 
table shows individual TEAEs occurring at an incidence of ≥ 5%; the third table shows TEAEs 
where the excess in the nalmefene group was statistically significant. 
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Table 143. TEAEs with ≥ 3% Incidence in SOCs with a ≥ 10% Incidence of TEAEs (APTS) – 
Alcohol Dependence Pool 

 
Table 144. Frequent Adverse Events by Preferred Term (APTS) – Alcohol Dependence 
Pool 
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Table 145. Duration and Time to First Onset of TEAES with Fishers Exact Test p-value < 
0.05 and an Incidence of ≥ 1% - Alcohol Dependence Pool 

 
The symptoms in nalmefene recipients that occurred with a clear excess incidence relative to 
placebo recipients were nausea, dizziness, insomnia, headache, vomiting, fatigue and 
somnolence. Nasopharyngitis was common in both placebo recipients and nalmefene recipients, 
reflecting the high incidence of this symptom in the general community. Nausea was 
particularly common in nalmefene recipients, affecting 22.1%, compared to only 5.9% of 
placebo recipients. Dizziness was also much more common in nalmefene recipients, affecting 
18.2%, compared to 5.5% of placebo recipients. These two symptoms alone could account for a 
substantial proportion of patients guessing their assigned treatment, particularly if the nausea 
or dizziness occurred soon after taking a tablet, or if it was absent on days when the subject did 
not take nalmefene. 

A precise temporal accounting of when AEs occurred in relation to dosing was not available, but 
the Sponsor did present data on the TEAEs that occurred within the first day after treatment 
with study drug. In the placebo group, nausea occurred in 1.5% of subjects on the first day, and 
dizziness occurred in 3.0%. In the nalmefene group, nausea occurred in 14.3% of subjects, and 
dizziness in 13.9%. Overall, nervous system disorders occurred in 7.2% of placebo recipients 
during the first day of treatment, compared to 23.9% of nalmefene recipients. This does not 
represent a major tolerability issue, especially for a drug taken on as as-needed basis, but it 
does represent a probable source of unblinding. Milder symptoms of nervous system 
disturbance or nausea may have gone unreported. 
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Table 146. TEAEs with an Incidence of ≥ 3% with an Onset Within 1 Day of First Dose by 
Preferred Term (APTS) – Alcohol Dependence Pool 

 
Most TEAEs were mild or moderate in intensity, but severe TEAEs were more common in 
nalmefene recipients (14%) than placebo recipients (9.0%). The types of TEAEs rated as severe 
reflected the overall spectrum of TEAEs and included dizziness, nausea, insomnia, vomiting and 
headache. 

Table 147. Severe TEAEs with an Incidence of ≥ 1% in Either Treatment Group (APTS) – 
Alcohol Dependence Pool 

 
8.3.1.2. Other studies 

In general, other studies revealed a distribution of AEs similar to that seen in the Alcohol 
Dependence Pool (ADP). In the Alcohol-use Disorders Pool (AUDP), nausea, insomnia and 
dizziness were the most common AEs, and occurred more frequently in nalmefene recipients 
than in placebo recipients. 
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Table 148. TEAEs with an Incidence of ≥ 5% in Patients Treated with Nalmefene (Safety 
Population) – Alcohol-Use Disorders Pool 

 
Studies of nalmefene for other indications were generally listed by study, rather than pooled. 
The overall pattern of AEs in individual studies was similar to those seen in the major safety 
pools (ADP and AUDP), with nausea, dizziness, sleep disturbance and headache being the most 
common problems. 

8.3.2. Treatment-related adverse events (adverse drug reactions) 

8.3.2.1. Alcohol dependence pool 

For all AEs, investigators were required to guess at the causal relationship between study drug 
and the AE. This process is inherently inaccurate, and may often reflect the investigators’ 
preconceived ideas about the likely side effects of a treatment. Events considered related to 
treatment (“treatment-related TEAEs”) were common in both the placebo and nalmefene 
groups. In the placebo group, the incidence of mild, moderate and severe treatment-related 
TEAEs was 17.2%, 14.6% and 4.3%, respectively, according to the multi-page table reproduced. 
In the nalmefene group, the incidences were 17.2%, 32.0% and 10.5%. The most common 
severe TEAES that were thought to be related to treatment were dizziness, nausea, insomnia 
and vomiting, all of which were more common in nalmefene recipients.21 

                                                             
21 The evaluator points out that the sponsor’s tabulation of severe related TEAEs was slightly inconsistent. 
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Table 149. Related, Severe TEAEs with an Incidence of ≥ 1% in Either Treatment Group 
(APTS) – Alcohol Dependence Pool 

 
8.3.2.2. Other studies 

In the minor studies, a similar approach was taken to identifying AEs that were thought to be 
related to treatment. The overall pattern of “related” AEs was similar to that seen in the major 
studies, but this data was not presented in a convenient summary table and the data is not 
shown in this report. In general, the treatment-related AEs in the minor studies raised no new 
safety concerns. 

8.3.3. Serious adverse events 

8.3.3.1. Alcohol dependence pool 

Serious Adverse Events (SAEs) are summarised in the table below, which shows SAEs that 
occurred in more than 1 patient in either treatment group. The overall incidence of SAEs was 
similar in the two groups (placebo 4.4%, nalmefene 5.0%), and the only SAE substantially more 
likely to occur in the nalmefene group was alcohol withdrawal syndrome, which was ~7 times 
more common (placebo 0.1%, nalmefene 0.7%). This is potentially consistent with nalmefene 
exhibiting efficacy and encouraging alcohol cessation, but the observation is based on a low 
number of patients. 

Compared to the TEAEs, the SAEs did not feature the typical side effects of dizziness, nausea, 
and headache, indicating that these AEs were usually not serious, and represent a tolerability 
issue rather than a major safety concern. 

Table 150. SAEs in More than 1 Patient in Either Treatment Group by Preferred Term 
(APTS) – Alcohol Dependence Pool 

 
SAEs in the run-out period were relatively rare, and did not raise any particular concerns. 
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Table 151. Run-Out Period: SAEs by Preferred Term (APTS) – Alcohol Dependence Pool 

 
8.3.3.2. Other studies 

SAEs in the Alcohol-use Disorder Pool (AUDP) are shown in the table below (for SAEs that 
occurred in more than one patient). No clear pattern of concerning SAEs emerged in these 
studies. The overall proportion of SAEs was 4% in both treatment groups (placebo and pooled 
nalmefene groups) 

Table 152. SAEs in More than 1 Patient in Either Treatment Group by Preferred Term 
(APTS) – Alcohol-Use Disorders Pool 

 
SAEs in the other addiction studies raised no specific safety concerns. 

Table 153. SAEs – Studies in Other Addiction Indications 

 
SAEs in the IVAX studies were not clearly tabulated, but 1.6% of nalmefene recipients in those 
studies (14 patients) reported an SAE, which is a lower incidence than noted in the alcohol 
studies, possibly reflecting a shorter duration of monitoring in the IVAX studies. 
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8.3.4. Discontinuation due to adverse events 

8.3.4.1. Alcohol dependence pool 

TEAEs that led to withdrawal are summarised in the table below (for TEAEs with an incidence ≥ 
0.5%) and in the multi-page listing. Overall, withdrawal rates due to AEs were more than twice 
as common in nalmefene recipients (13.0%) compared to placebo recipients (5.9%). The most 
common individual disorders leading to withdrawal in the nalmefene group were dizziness 
(3.1%), nausea (2.6%), fatigue (1.3%) and headache (1.1%), none of which led to any 
withdrawals in the placebo group. 

Table 154. TEAEs with an Incidence of ≥ 0.5% in Either Treatment Group Leading to 
Withdrawal by Preferred Term (APTS) – Alcohol Dependence Pool 

 
8.3.4.2. Other studies 

Discontinuations in other studies followed a similar pattern, as summarised in the tables below. 

Table 155. TEAEs Leading to Withdrawal in ≥ 1% Patients Treated with Nalmefene (all 
doses) – Alcohol-Use Disorders Pool 
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Table 156. Adverse Events Leading to Withdrawal – Studies in Other Addiction 
Indications 

 
8.3.5. Deaths 

A total of 8 deaths were reported within the Summary of Clinical Safety, including 4 in the ADP 
and 4 in other studies. Overall, 4 deaths occurred on nalmefene treatment, 3 on placebo, and 
one death in an early study occurred in a subject for whom treatment allocation was unknown. 

Table 157. Deaths (Safety Populations) – All Studies 
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8.3.5.1. Alcohol dependence pool 

Four deaths occurred in the ADP, as follows: 

• 2 suicides – both in placebo recipients 

• 1 traumatic brain injury – a patient in the nalmefene group died as the result of a car 
accident in which he was a passenger 

• 1 sudden death – a [information redacted] subject in the nalmefene group. The patient was 
found dead in bed on Day 46, having been well the evening before. His last known intake of 
nalmefene was 3 days prior to his death. The patient had reduced his alcohol intake from a 
high DRL to a low DRL. The patient was a smoker, but had no other relevant medical history 
and he was on no concomitant medication. No laboratory or ECG abnormalities had been 
noted during the study. No autopsy was performed and no cause of death was established. 

Only one death, a suicide in a placebo recipient, was thought by the investigator to be 
potentially related to study-drug. 

8.3.5.2. Other studies 

Four deaths occurred in other studies, as listed below: 

• 2 carcinomas – one in a placebo recipient in study CPH-101-0701, and one in a subject 
receiving unknown treatment in a study of interstitial cystitis, IX-317-003. 

• 1 died from complications in the setting of a stroke, seizures and renal failure, after 
receiving nalmefene at the low dose of 1mg per day in a pruritus study, IX-302-003; the 
death occurred 21 days after receiving nalmefene, which had only been administered for 11 
days. 

• 1 acute myocardial infarction in a nalmefene recipient who had been receiving 20mg BD in a 
study of rheumatoid arthritis, IX-319-03. 

None of these deaths was thought to be related to study drug, and there were no consistent 
patterns across the causes of death. Study of the individual patient narratives did not raise new 
concerns. 

8.4. Laboratory tests 
Because subjects in the ADP had at least moderate alcohol intake at baseline, several laboratory 
parameters had mean values that were outside the reference range, even in the placebo group. 
Parameters for which this was noted are summarised below. 
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Table 158. Mean Laboratory Values Above the Upper Limit of Reference Range (APTS) – 
Alcohol Dependence Pool 

 
In the sections that follow, emphasis is placed on the Alcohol Dependence Pool, where the 
proposed dose was used for the proposed indication. 

8.4.1. Liver function 

Involvement in the study led to a reduction in alcohol intake in both the placebo and nalmefene 
groups, and there were associated improvements in some liver function parameters in both 
groups. These changes are reflected in the mean levels for GGT, ALAT and ASAT, as summarised 
in the table below, and in the number of patients with values of potential clinical significance 
(PCS), as shown in the subsequent table. Values of PCS were more common in the placebo 
group, reflecting the slightly higher alcohol intake in this group. 

Against this background of general improvement in liver function tests (LFTs), individual cases 
of an adverse hepatic reaction to nalmefene could be difficult to discern. A listing of shifting 
values (as shown in the third table below) is more informative than mean changes. In general, 
shifts from non-concerning values to PCS values were similar in both treatment groups, with 
shifts to concerning GGT values more common in the placebo group, and shifts to concerning 
ALAT or ASAT slightly more common in the nalmefene group. 
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Table 159. Changes from Baseline in Mean ALAT, ASAT and GGT Values (IU/L) (APTS) – 
Alcohol Dependence Pool 

 
Table 160. Post-baseline PCS High Liver Test and INR Values – Alcohol Dependence Pool 
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Table 161. Shift in PCS Status from Baseline to Worst Assessment of GGT, ALAT and ASAT 
(APTS) – Alcohol Dependence Pool 

 
Subjects meeting the criteria for suspected drug-induced liver injury (DILI) are summarised 
below. No nalmefene subjects had concurrent elevation of ASAT or ALAT ≥ 3x upper limit of 
normal (ULN) and bilirubin ≥ 2x ULN, but this combination was seen in one placebo recipient. 
The occurrence of ASAT or ALAT ≥3x ULN was similar in the two treatment groups. 

Table 162. Summary of Post-baseline Potential Signals of Drug-Induced Liver Injury 
(APTS) – Alcohol Dependence Pool 

 
Overall, this data does not suggest that nalmefene is associated with an increased risk of hepatic 
disease or DILI. 

8.4.2. Kidney function and other clinical chemistry 

The Sponsor listed all laboratory values of potential clinical concern in a multi-page table 
reproduced below; this table includes urea and electrolytes, as well as liver function tests and 
basic haematology. Abnormalities in renal function and electrolytes were rare, and similar in 
the two treatment groups. 

Post-baseline creatinine levels that were high and in the PCS range were seen in 0.3% of placebo 
recipients and 0.3% of nalmefene recipients. High urea of PCS was seen in 0.4% of placebo 
recipients and 0.5% of nalmefene recipients. Overall, there is no evidence of renal toxicity. 
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Table 163. Post-baseline PCS Laboratory Values (APTS) – Alcohol Dependence Pool 
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Table 163 (continued). Post-baseline PCS Laboratory Values (APTS) – Alcohol 
Dependence Pool 
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Table 163 (continued). Post-baseline PCS Laboratory Values (APTS) – Alcohol 
Dependence Pool 

 
8.4.3. Glucose and lipids 

Abnormalities of lipids are common in subjects with excess alcohol intake, and mean cholesterol 
levels were outside the normal range in both the treatment groups. Lipid values of PCS were 
seen at a similar incidence in the two treatment groups. There was a very slight excess of high 
glucose levels in the nalmefene group, which seems unlikely to represent a drug effect. 

Table 164. Post-baseline PCS Glucose and Lipid Values (APTS) – Alcohol Dependence Pool 

 
8.4.4. Haematology 

Haematology results for the Alcohol Dependence Pool and other data pools were not initially 
reported in a convenient format, but the Sponsor provided the table below in response to a 
specific request for a summary table. The request read as follows: “The Sponsor should also 
provide a summary table for haematological indices of potential clinical concern.” The provided 
table only refers to mean values in each treatment group. Mean values would be relatively 
insensitive to the potential occurrence of individual values of clinical concern, so the provided 
table does not directly address the first-round request. 

Some haematological indices were included above in Table 158, but this table also refers to 
mean values, instead of individual values of concern. 

Some haematological indices were included in the Sponsor’s “Table 187 Summary of Post-
baseline PCS Laboratory Values (APTS) – Alcohol Dependence Pool” from the Summary of 
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Clinical Safety, but this was a multi-page table inconvenient for reproduction here. A review of 
the haematological sections of that table did not suggest that nalmefene poses a significant risk 
of haematological toxicity. 

Table 165. Haematology Variables: Mean Values Above or Below the Reference Range – 
Alcohol Dependence Pool 

 
8.4.5. Laboratory tests in minor studies 

Laboratory results in the AUDP were reported individually for each study, and were not pooled 
by the Sponsor for convenient reproduction in this report. There were no substantial or 
clinically relevant differences in the incidence of abnormal laboratory values between 
nalmefene recipients and placebo recipients. 

In studies performed for other indications, no specific safety signals arose from laboratory 
monitoring. 

In the clinical pharmacology program, laboratory monitoring did reveal any significant safety 
issues. For a small subset of these studies (5 of 17 studies), the abnormal laboratory results are 
summarised below. 
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Table 166. PCS Laboratory Values in the Nalmefene Group (ASTS) – Studies 12417A, 
12393A, 13505A and 21 

 
8.4.6. Electrocardiograph 

8.4.6.1. Alcohol dependence pool 

As summarised in the tables below, mean changes in ECG parameters were minor, and they 
were similar in the placebo and nalmefene groups. The incidence of ECG parameters of potential 
clinical significance was also low and similar in the two groups. The data do not suggest that 
nalmefene has any important adverse effects on the ECG or cardiac function. 
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Table 167. Changes from Baseline in ECG Parameters (APTS) – Alcohol Dependence Pool 

 
Table 168. Changes from Baseline in ECG Parameters (APTS) – Alcohol Dependence Pool 
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Table 169. Post-baseline PCS ECG Parameters (APTS) – Alcohol Dependence Pool 

 
8.4.6.2. Thorough QTc study 

The thorough QTc study (Study BTT31-CD005) showed that nalmefene does not cause clinically 
significant QT prolongation at doses of 20mg daily or 80mg daily. Some statistical differences 
between nalmefene and placebo were noted at some time points, but the differences were 
<10ms. The maximum mean change from baseline in QTcI was 5.4ms (90% CI [max of lower 
bounds; max of upper bounds] = [1.52; 9.37]) for 20mg/day nalmefene and 5.6ms (90% CI [max 
lower; max upper] = [1.61; 9.52]). 

8.4.6.3. Other studies 

No clinically important ECG patterns were noted in the AUDP, or in studies performed for other 
indications. ECG changes in the clinical pharmacology studies were generally minor, apart from 
one SAE in a nalmefene recipient in Study 21; this patient developed reversible ischaemic 
changes in his ECG, which resolved without treatment. 

8.5. Seizures 
Seizures were rare in the major studies, and there was no evidence of any important differences 
between nalmefene and placebo recipients, as shown in the table below. 

Table 170. Convulsions: TEAEs by SOC and Preferred Term (APTS) – Alcohol Dependence 
Pool 
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8.6. Vital signs 
8.6.1. Alcohol dependence pool 

Mean changes in vital signs were minor, and did not lead to mean values outside the reference 
range. Instead, there was a trend to normalisation of blood pressure considered likely to be 
related to a reduced alcohol intake. At baseline, the prevalence of diastolic and systolic blood 
pressures above the reference ranges was 36% and 29%, respectively, in the placebo group. In 
the nalmefene group, the prevalances were 41% and 26%, respectively. These proportions 
decreased over time. For systolic blood pressure, the decrease from baseline to Week 24 in the 
proportion of patients with high values was 5% in both treatment groups. 

Individual vital signs of PCS are summarised in the table below. No major differences were 
noted between the placebo and nalmefene groups. 

Table 171. Summary of Post-baseline PCS Vital Signs and Weight Changes (APTS) – 
Alcohol Dependence Pool 

 
8.6.2. Other studies 

Vital signs were reported in individual studies within the Alcohol-use Disorders pool, Phase I 
studies, and studies performed for other indications, but the data was not pooled in a 
convenient summary format. A review of the individual studies described in this report did not 
raise any concerns about the effect of nalmefene on vital signs. 

8.7. Post marketing experience 
No data are available related to the post marketing use of oral nalmefene at or near the 
proposed dose. Previous parenteral use of nalmefene of reversal of opioid overdose has not 
raised any significant safety concerns, but the doses used are much lower than that proposed 
for use in Alcohol Dependence. 

8.8. Safety issues with the potential for major regulatory impact 
8.8.1. Liver toxicity 

There is no evidence that nalmefene causes serious liver toxicity. On average, liver function tests 
improved in the pivotal studies, with marginal superiority in the nalmefene groups compared to 
placebo. 
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8.8.2. Haematological toxicity 

There is no evidence that nalmefene is associated with a significant risk of haematological 
toxicity. 

8.8.3. Serious skin reactions 

Overall, in the Alcohol Dependence Pool, skin and subcutaneous reactions were seen more often 
in placebo recipients (6.2%) than nalmefene recipients (4.5%). There was no evidence of an 
increased incidence of serious skin reactions. 

8.8.4. Cardiovascular safety 

Based on vital signs and a through QTc study, there is no evidence that nalmefene poses serious 
safety concerns in relation to the cardiovascular system. 

8.8.5. Unwanted immunological events 

In the Alcohol Dependence Pool, the AE of “Drug Hypersensitivity” was reported in 9 placebo 
recipients (1.1%) and 7 nalmefene recipients (0.6%). Overall, there was no evidence that the 
use of nalmefene is associated with a significant excess of unwanted immunological events. 

8.9. Other safety issues 
8.9.1. Safety in special populations 

When AEs were assessed in subgroups defined on the basis of gender and age, the overall safety 
profile was similar to that seen in the general population, but a number of AEs related to 
tolerability were more common in women than in men, for both the placebo and nalmefene 
groups. These included nausea, dizziness, headache, vomiting, influenza, irritability, and 
malaise. 

Nalmefene has not been assessed in the paediatric population, and should not be used in 
children. 

Table 172. TEAEs with an Incidence of ≥ 3% by Gender (APTS) – Alcohol Dependence Pool 
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Table 173. TEAEs with an Incidence of ≥ 5% by Age (APTS) – Alcohol Dependence Pool 

 
8.9.2. Safety in overdose 

The safety of nalmefene when taken at very high doses is unknown, but three studies have 
explored the use of nalmefene at doses substantially higher than that proposed: 

• In Study CPH-101-0600 in pathological gambling, 52 patients were randomised to 
100mg/day for 16 weeks. 

• In Study IX-318-003-EXT in interstitial cystitis, 20 patients received 120mg/day for more 
than 2 years. 

• In Study SP-N0408 in nicotine dependence, 12 patients received 80mg/day for 5 weeks 
following a 2-week titration period. 

No major safety concerns arose at these high doses. 

The highest single dose administered was 500mg, given as an oral dose in a study of opioid 
addiction. This dose produced no major sequelae or significant changes in vital signs. 

8.9.3. Safety related to drug-drug interactions and other interactions 

Based on the fact that nalmefene is an opioid antagonist, it would be expected to interact with 
recreational and therapeutic opioids. This raises a number of manageable safety concerns. For 
subjects who are dependent on opioids, introduction of nalmefene could induce a withdrawal 
syndrome, so it should be avoided in this context. For subjects requiring acute use of opioids for 
pain management, nalmefene could antagonise the analgesic effects of opioids leading to poor 
pain control, and it should be discontinued when opioids are prescribed. 

Apart from this expected interaction, there was no evidence of any significant safety issues 
arising from the concurrent use of nalmefene with other medications. 

8.10. Evaluator’s conclusions based on the CER round 1 
Overall, the safety profile of nalmefene is acceptable. Its use is associated with an increased 
incidence of a number of symptoms that reflect tolerability rather than safety issues. These 
include nausea, dizziness, headache, vomiting, and malaise. The therapeutic index appears to be 
broad, and higher doses have been used in previous studies for other indications, without major 
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problems. The side effects associated with nalmefene usage are likely to have caused some 
unblinding. 

9. First round benefit-risk assessment 

9.1. First round assessment of benefits 
The benefits of nalmefene in the proposed usage are uncertain but, based on the more reliable 
of the two pivotal studies, may consist of the following: 

• about 1-2 heavy-drinking days per month might be converted to moderate-drinking days 

• about 3.5-5g of alcohol might be avoided per day, but the alcohol that is consumed could 
have an increased AUC, negating much of this small benefit 

9.2. First round assessment of risks 
Nalmefene does not appear to pose major safety concerns, and analysis of the safety data 
primarily points to tolerability issues. 

The risks of nalmefene in the proposed usage are: 

• busy clinicians could trust the nalmefene to reduce alcohol intake, and cut back on effective 
psychosocial treatments, leading to increased alcohol intake compared to standard care. 

• subjects taking nalmefene are at increased risk of dizziness, nausea, fatigue and insomnia 

9.3. First round assessment of benefit-risk balance 
The benefit-risk balance of nalmefene, given the proposed usage, is unclear and possibly 
unfavourable. The efficacy of the drug was marginal in the original target population, was only 
slightly better in a post hoc subgroup of high-risk drinkers, and could have been over-estimated 
because of methodological flaws in the submitted studies. Efficacy in a trial setting might also 
translate poorly into clinical practice. There are potential PK interactions between nalmefene 
and ethanol that appear to increase exposure to ethanol, compromising the therapeutic intent of 
the drug. Finally, the proposed PI is misleading. 

10. First round recommendation regarding authorisation 
The application to register nalmefene for the treatment of alcohol dependence should be 
rejected. 

Should the Sponsor convince the TGA to approve the application despite the recommendations 
of this report, the PI should be modified extensively to emphasise the prospective primary 
endpoints of each Lundbeck study, with post hoc subgroup given a secondary emphasis. Post 
hoc endpoints should be presented descriptively rather than with p-values. 

Other changes to the PI should be made as specified below. 
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11. Clinical questions to the CER round 1 

11.1. Pharmacokinetics 
How much does concurrent administration of nalmefene and alcohol increase exposure 
to alcohol? 

The potential PK interaction between nalmefene and ethanol should be clarified with a new, 
adequately powered study. 

What is the absolute bioavailability of nalmefene? 

Ideally, a direct bioavailability study should be performed comparing the proposed oral 
formulation with intravenous administration. 

How does the PK profile of nalmefene vary in the target population of subjects with 
excessive alcohol consumption? 

The PK of nalmefene in the target population – subjects with excessive alcohol consumption – 
should be evaluated in a new PK study. 

11.2. Pharmacodynamics 
No questions. 

11.3. Efficacy 
What was the magnitude of the effective reduction in alcohol intake in the pivotal studies 
after allowing for the potential drug interaction between nalmefene and alcohol? 

Combining nalmefene with ethanol appears to increase the AUC for ethanol by ~9%, with a 
90%CI consistent with an increase of up to 21% (ratio 1.086, 90%CI 0.977 to 1.208), as shown 
in the table below. The existing efficacy results should be adjusted for the potential PK 
interaction between nalmefene and ethanol, and resubmitted. Two mean values for TAC-
reduction should be estimated, one based on the mean increase in exposure (8.6%) and one 
based on the upper limit of the 90% CI for the increase in exposure (20.8%). Alternatively, a 
new study of this interaction should be performed to provide more accurate estimates of the 
strength of the interaction. 
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Table 174. PK Parameters of Ethanol following a Single Oral Dose of 0.6g/kg Ethanol 
Administered to Subjects Exposed to Nalmefene 20mg or Placebo – Study 13513A 

 
How many subjects in each of the three Lundbeck studies had a major protocol deviation? 

This data was not clearly summarised in the study reports. For each study, the Sponsor should 
provide a single-page table summarising the incidence of major and minor protocol deviations, 
by category. 

What was the drinking behaviour of subjects who withdrew from the pivotal studies? 

The withdrawal rates in the pivotal studies were high, particularly in Study 12014A, raising 
substantial concerns about withdrawal bias. The Sponsor should clarify what is known about 
the drinking behaviour of subjects who withdrew from Studies 12014A and 12023A after the 
point of withdrawal. If no such data is available, this should be stated clearly. 

How many subjects in the pivotal studies guessed they were receiving active treatment? 

In the pivotal Lundbeck studies, was a bittering agent used in the placebo tablets? 

Nalmefene is reported to have a bitter taste, and also produces some side effects. Unblinding in 
the pivotal studies was not assessed or reported, and the Lundbeck study reports do not 
mention use of a bittering agent. (The major Biotie studies did employ a bittering agent in the 
placebo tablets.) The capacity for unblinding in the pivotal studies should be tested in a new, 
placebo-controlled study of drinkers, who should be asked to guess their assigned treatment 
during and after a period of using nalmefene or placebo in the same manner as in the pivotal 
studies. The period of blinded treatment should be long enough that subjects have a chance to 
encounter the typical spectrum of nalmefene side effects (at least 2-4 weeks). These results 
would then allow interpretation of the efficacy results in the pivotal studies. 

Do the results obtained in post hoc analyses of the pivotal studies fairly reflect the likely 
efficacy of nalmefene when used prospectively in high-risk drinkers? 

A new, prospective placebo-controlled study of subjects with high or very high DRL at 
randomisation should be performed, allowing prospective confirmation of adequate efficacy in 
this subgroup, which has so far only been identified post hoc. 

In real clinical practice, outside the artificial context of a clinical trial, how does the 
availability of a pharmacological treatment for alcohol dependence affect the 
thoroughness with which non-pharmacological measures are provided by busy 
clinicians? 
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Most subjects in the pivotal studies showed a substantial response to non-pharmacological 
measures. The additional clinical benefit of nalmefene demonstrated in the pivotal studies was 
marginal, even in an artificial setting where all subjects received the same non-pharmacological 
measures. If, in real clinical practice, nalmefene partially displaced non-pharmacological 
approaches rather than being provided in addition to non-pharmacological approaches, that 
marginal benefit could be negated, and the availability of nalmefene could even lead to worse 
outcomes by appearing to give clinicians a treatment option that is quicker and easier than 
time-consuming counselling. What evidence does the Sponsor have that this will not occur? 
What post-marketing monitoring does the Sponsor propose to assess for this effect? 

11.4. Safety 
The Sponsor should explain the discrepancy between Table 105 of the Summary of 
Clinical Safety (excerpt below), and Table 106 from the same report (reproduced below). 
The number of placebo recipients with a severe related TEAE differs in the two tables. 

 

 
The Sponsor should also provide a summary table for haematological indices of potential 
clinical concern. 

12. Second round evaluation of clinical data 

12.1. List of issues and questions 
The list of issues outlined below follows the sequence in the Sponsor's two Section 31 
Responses (S31Rs) - in particular, the first S31R, dated 4th June, 2014, and the second S31R, 
dated 30th June. The first S31R contained questions numbered 1 to 12 (AU Response to TGA 
Section 31 Request_clinical_Apr 2014.pdf). The second S31R contained new questions and 
responses, originally numbered 1 and 2 (AU Response to TGA Section 31 
Request_clinical_additional questions_June 2014.pdf). To avoid duplication of numbers, this 
document (Second Round Clinical Evaluation Report, CER2) has renumbered the later 
questions. Questions 1 to 12 were already numbered as such in the Sponsor's first S31R and 
keep their numbers here; the subsequent items discussed in the second S31R (Questions 1 and 
2) have been reassigned numbers (Questions 13 and 14) in this document. Suggested edits to 
the PI are discussed. 

Some areas of disagreement were not directly addressed in either S31R, but were instead 
submitted as annotations to a copy of the original First Round Clinical Evaluation Report 
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(CER1). Where the comments were substantive, they have been discussed at the end of the list 
of questions; where they were minor, they have simply been incorporated into the second-
round report. 

A review of the Sponsor’s annotations revealed a couple of errata in the first-round report, 
discussed at the end of this section. Any known errors have been corrected in a revised version 
of CER1, along with some minor corrections of typographical errors. Any changes of significance 
have been marked with footnotes in the main body of this report; the changes do not modify the 
overall conclusions reached. 

12.1.1. Question 1 

12.1.1.1. Question 

How much does concurrent administration of nalmefene and alcohol increase exposure to 
alcohol? 

The potential PK interaction between nalmefene and ethanol should be clarified with a new, 
adequately powered study. 

12.1.1.2. Background 

This issue is discussed extensively elsewhere in this report. Basically, the only PK interaction 
study performed with alcohol and nalmefene demonstrated a small, statistically insignificant 
effect whereby alcohol exposure appeared to be increased by 9% when consumed with 
concurrent nalmefene. Although the effect was uncertain, and could be overturned with further 
study, it is noteworthy that, if the observed results were reproduced in clinical practice, this 
could be enough to negate the observed treatment effect in the pivotal studies. The uncertainty 
bounds surrounding the estimate of the PK effect are sufficient that it remains possible that 
there is no PK effect, but the estimated PK uncertainty adds to the uncertainty of the efficacy 
results, so that a proper accounting of all the residual uncertainty in the Sponsor’s submission 
would make the efficacy of nalmefene even less statistically robust than it already is. That is, 
conventional considerations of statistical significance and the traditional p-value threshold of p 
< 0.05 require at least 95% certainty that an efficacy result has not arisen by chance, but there is 
already at least a 50% chance that the PK effect of nalmefene increases alcohol exposure by an 
amount similar to the claimed reduction in exposure. Worse, the 90%CI for the interaction 
includes the possibility that alcohol exposure could even be increased by 21% when alcohol is 
taken with nalmefene. 

12.1.1.3. Sponsor’s response 

No increase in alcohol exposure is seen when nalmefene is given concurrently with alcohol. This 
was demonstrated in the pharmacokinetic/pharmacodynamics interaction Study 13513A which 
was an adequately powered study. As acknowledged in the clinical evaluation report, the 
estimate of alcohol exposure is completely within the defined range for declaring 
bioequivalence. By establishing bioequivalence, there is no clinically relevant difference in the 
exposure to alcohol when nalmefene or placebo is given concurrently with alcohol. [Emphasis 
added.] 

12.1.1.4. Discussion 

In the context of the current submission, which seeks to register a drug that, at best, minimally 
reduces alcohol intake and thereby reduces alcohol exposure, the italicised sections in the 
Sponsor’s response cited above expose a double standard. The sponsor is quite prepared to 
equate 9% with “no increase” or “no clinically relevant difference” even though the mean PK 
change is similar in magnitude (but opposite in sign) to the observed treatment effect in the 
primary analysis of the pivotal studies. One could as easily dismiss the treatment effect itself as 
constituting “no clinically relevant difference” because it, too, is within the conventional 
bioequivalence range. That is, the Sponsor is quite prepared to dismiss a 9% increase in 
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exposure mediated through PK means as insignificant while claiming a similar decrease 
mediated by PD means as clinically worthwhile.  The same magnitude of change in exposure is 
considered important when it suits their argument but negligible when it does not. 

For many drugs, the therapeutic index is so broad that doses in modest excess of those intended 
are completely harmless. For many other drugs, the dose is titrated against the desired effect so 
that a consistent change in exposure can be compensated by changing the dose. The rationale 
behind the conventional bioequivalence range of 0.8 to 1.25 rests on the assumption that, for 
most drugs, a modest change in exposure is of little clinical importance. This not true of alcohol, 
however, where even small changes in exposure could, theoretically, increase the risk of 
alcohol-related complications. Indeed, the Sponsor’s submission rests entirely on the 
assumption that reducing exposure by a few percent over and above the placebo effect is a 
worthwhile goal, and the Sponsor devotes a whole section of their submission to a model in 
which minor changes in alcohol exposure are translated through a hundred thousand patient-
years of nalmefene use into estimated mortality benefits. One could use the same modelling 
process to derive a mortality cost of the PK interaction, complete with a 95%CI based on a 
possible 21% increase in exposure. 

Having dismissed a 9% increase in exposure as insignificant, the Sponsor then proceeds to 
argue: “There is no scientific basis for a metabolic interference between alcohol and nalmefene.” 
This is a reasonable inference, based on what is known of the two drugs, but clinical 
submissions for new therapeutic agents generally require that claims be supported by direct 
evidence, not from indirect inferences. Not all drug interactions can be reliably estimated from 
first principles, which is why PK studies are necessary in the first place. 

The Sponsor also points out that the pharmacokinetics of alcohol are variable, and that the 
individual PK data in the interaction study were randomly distributed with no overall 
convincing trend suggesting a true PK effect. 

For instance, in a plot of alcohol AUC0-t with and without nalmefene, the results appeared to be 
randomly distributed about unity. 

Figure 44. Alcohol AUC0-t with Nalmefene versus Alcohol AUC0-t without Nalmefene – 
Study 13513A 

 
Also, in plots of alcohol concentration versus time, with and without nalmefene, it is clear that 
the variability and uncertainty around the mean estimate is greater than the difference between 
the two conditions. 
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Figure 45. Concentration-time Profiles for Alcohol with and without Nalmefene 

 
The evaluator accepts that the PK result is likely to represent random variation that may not be 
reproducible in subsequent PK studies. The evaluator also accepts that the observed mean ratio 
for AUC is a point estimate within a broader confidence interval that includes unity, as well as 
the possibility of a favourable PK effect. Nonetheless, there is currently no strong, reliable, 
empirical evidence that the mean PK interaction is small in comparison to the therapeutic effect. 

If the observed therapeutic effect of nalmefene were strong enough, then this would not be an 
issue, and some uncertainty about the PK interaction would be acceptable, but as it stands the 
mean PK effect observed in Study 13513A is similar in magnitude but opposite in sign to the 
apparent therapeutic effect in the pivotal studies. It would be therefore be of interest to reassess 
the efficacy data with this in mind (see Question 4, below), if only to clarify the residual 
uncertainty surrounding the efficacy estimate, which is why the analysis was requested. 

12.1.1.5. Conclusion 

The Sponsor has not resolved this issue satisfactorily. The PK interaction remains a potentially 
serious issue because the observed interaction is similar in magnitude to the therapeutic effect 
and, if it were maintained in general use, could counteract the claimed benefits of nalmefene. 
The Sponsor’s attempt to dismiss this issue by reference to the traditional bioequivalence range 
ignores the fact that their whole submission rests on the idea that small changes in alcohol 
exposure are important. 

12.1.2. Question 2 

12.1.2.1. Question 

What is the absolute bioavailability of nalmefene? 

Ideally, a direct bioavailability study should be performed comparing the proposed oral 
formulation with intravenous administration. 

12.1.2.2. Sponsor’s response 

“It is acknowledged that the individual values of absolute bioavailability in Study R7 (63, 120, 
60, and 72%) are different from the mean estimate of the absolute bioavailability (41%) given 
in the Package Insert (PI).” 
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The Sponsor presents a theoretical argument to the effect that their PK modelling of the 
population-PK results should produce a more reliable estimate of bioavailability than the 
individual estimates obtained from Study R7. Given that Study R7 only involved 4 patients, this 
seems plausible. 

Overall, this issue is relatively unimportant compared to the many other issues discussed in this 
document. It remains the case, though, that no formal bioavailability study has been performed 
that confirms the Sponsor’s indirect estimate of 41%. It would be appropriate for the PI to 
acknowledge this. 

12.1.3. Question 3 

12.1.3.1. Question 

How does the PK profile of nalmefene vary in the target population of subjects with excessive 
alcohol consumption? 

The PK of nalmefene in the target population – subjects with excessive alcohol consumption – 
should be evaluated in a new PK study. 

12.1.3.2. Sponsor’s Response 

“The pharmacokinetic profile of nalmefene in the target population, that is, in patients with high 
or very high DRL, was not obtained in the Lundbeck clinical studies. The Applicant 
acknowledges that it would have been standard procedure for most drug development 
programmes. However, it has to be taken into account that the IMP was to be taken ‘as needed’, 
as opposed to a fixed-dose design with daily regular dosing. In addition, the pharmacokinetics of 
nalmefene in the target population is not expected to be different to a clinically relevant degree 
from the pharmacokinetics in healthy subjects. As nalmefene is extensively metabolised in the 
liver, the only comorbidities in the target population that would be expected to have potential 
impact on the pharmacokinetics of nalmefene at baseline and at randomisation would be 
related to those comorbidities involving hepatic impairment.” 

The Sponsor points out that most subjects in the target population would be expected to have 
normal liver function. For those with mild-to-moderate hepatic impairment, the PK results in 
Study 12417A are relevant: 

“In Study 12417A, the systemic exposure following a single oral nalmefene dose, based on 
AUC0-inf, was statistically significantly larger for subjects with mild or moderate hepatic 
impairment than in healthy subjects with normal hepatic function (1.5 and 2.9 times, 
respectively). Given the wide safety margin of nalmefene, the difference in exposure between 
the groups did not raise any safety concerns.” 

The Sponsor also notes that nalmefene is contraindicated in the presence of severe hepatic 
impairment. 

12.1.3.3. Conclusion 

The lack of PK studies directly assessing the target population represents a relatively minor 
deficiency in the Sponsor’s submission, and the evaluator agrees it is unlikely that major safety 
issues would arise from unexpected PK changes in this population. On the other hand, it would 
have been more appropriate to perform such studies, and accepting the omission sets an 
undesirable precedent. 

12.1.4. Question 4 

12.1.4.1. Question 

What was the magnitude of the effective reduction in alcohol intake in the pivotal studies after 
allowing for the potential drug interaction between nalmefene and alcohol? 
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12.1.4.2. Sponsor’s Response 

“It has been established that there is no increase in alcohol exposure when nalmefene is given 
concurrently with alcohol.” 

The Sponsor’s claim is false. The estimate for the increase in exposure was 9% (with a 95%CI 
reaching as high as 21%). While it is traditional to ignore PK interactions of this magnitude, it is 
not the case that a 9% increase is “no increase”, and the traditional reasons for ignoring small 
PK interactions do not apply in a situation where the sole purpose of administering nalmefene is 
to produce a small decrease in alcohol exposure. 

The Sponsor also mounts an argument that nalmefene could not increase exposure to alcohol 
because the efficacy results showed reduced alcohol consumption. For instance, the Sponsor 
writes, as evidence of a lack of a PK effect: 

“Efficacy Variables Derived from TLFB Data There was a greater proportion of responders in the 
nalmefene group than in the placebo group where response was defined as a 2-category 
downward shift from baseline in DRL, as a shift to low DRL or below, as a ≥70% reduction in 
TAC compared with baseline, as 0 to 4 HDDs/month or as a ≥70% reduction from baseline in 
the number of HDDs.” 

This logic is questionable. The Sponsor is explicitly citing TLFB data as evidence that no PK 
interaction has occurred, even though there is no conceivable way that TLFB data could detect a 
PK interaction (except indirectly, if subjects reduced their number of drinks because each drink 
provided more alcohol exposure – but if this happened to any appreciable extent then 
favourable efficacy results could be counted as evidence for a PK interaction, not as evidence 
against an interaction). The original concern was that, due to a PK interaction, each drink of 
alcohol taken with nalmefene could have produced 109% of the exposure that would have been 
produced by the same drink taken without nalmefene. Even if this concern were fully justified, 
the diary data would still record that a single drink had been consumed regardless of the 
subsequent exposure, so referring to TLFB in this context is pointless. 

For other variables, such as Clinician’s Global Impression, it is also doubtful that a previously 
unsuspected PK interaction would be detected by examining the efficacy results. If a patient 
reduced intake by ~9% and also suffered a PK-mediated increase in exposure of ~9%, such that 
their overall alcohol exposure was unchanged, this might be interpreted by the clinician as an 
improvement because the stated number of drinks consumed would be less. 

For one set of efficacy variables, liver function tests, there is some potential for detecting the 
overall balance between PD and PK effects. The Sponsor states: 

“When considering efficacy variables independent of the timeline followback (TLFB) data, such 
as ALT and GGT, that is, indicators of potential liver damage, there were greater improvements 
in ALT and GGT at Week 24 in the nalmefene group than in the placebo group. The difference 
was in favour (p<0.05) of nalmefene for both ALT and GGT in Study 12014A, and for ALT in 
Study 12023A (Panel 7 and Panel 8). That means that there is no evidence to support the 
Evaluator’s assumption that nalmefene increased alcohol exposure as greater exposure to 
alcohol due to nalmefene would not be expected to lead to greater reductions in ALT and GGT 
relative to placebo.” 

This logic is also questionable, because the net effect on ALT and GGT could represent the 
balance between a favourable PD effect and an adverse PK effect; an improvement in LFTs does 
not necessarily mean that there was no adverse PK effect. Even if it is accepted that the overall 
balance between PD and PK effects produced by nalmefene was favourable, as revealed in 
improved LFTs, it is very difficult to translate from mean changes in liver enzymes back into 
standard, clinically meaningful efficacy variables such as TAC and HDDs. For instance, if a 
subject reduced their consumption by 40 standard drinks in a month, and a PK effect effectively 
increased their exposure by the equivalent of 20 standard drinks, then the net effect on LFTs 
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could be favourable, but it would still be the case that the recorded change in intake 
overestimated the net benefit produced by nalmefene. Also, it should be noted that the LFT 
results cited come from a post hoc subgroup analysis, so their reproducibility in a prospective 
study remains unknown. 

Table 175. ALT results in the Post Hoc High-risk Subgroup 

 
Table 176. GGT results in the Post Hoc High-risk Subgroup 

 
12.1.4.3. Conclusion 

This issue remains unresolved, and the Sponsor has refused to perform the requested analysis. 
It should be noted that, if a 9% increase in exposure really were equivalent to “no increase”, 
then the Sponsor would have nothing to lose by performing the requested analysis. It is difficult 
to escape the conclusion that the Sponsor has avoided answering this question because a repeat 
analysis of the efficacy results that incorporated the PK results would reveal the efficacy results 
to be marginal and uncertain. 

12.1.5. Question 5 

12.1.5.1. Question 

How many subjects in each of the three Lundbeck studies had a major protocol deviation? 

This data was not clearly summarised in the study reports. For each study, the Sponsor should 
provide a single-page table summarising the incidence of major and minor protocol deviations, 
by category. 

12.1.5.2. Sponsor’s response 

The Sponsor has provided summary tables for protocol deviations and these have been 
incorporated into this report. Unfortunately, the tables did not differentiate between major and 
minor protocol deviations. 

12.1.5.3. Conclusion 

The number of protocol deviations was acceptable. 
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12.1.6. Question 6 

12.1.6.1. Question 

What was the drinking behaviour of subjects who withdrew from the pivotal studies? The 
withdrawal rates in the pivotal studies were high, particularly in Study 12014A, raising 
substantial concerns about withdrawal bias. The Sponsor should clarify what is known about 
the drinking behaviour of subjects who withdrew from Studies 12014A and 12023A after the 
point of withdrawal. If no such data is available, this should be stated clearly. 

12.1.6.2. Background 

This question was asked because of concerns about withdrawal bias, as discussed in more detail 
elsewhere. 

12.1.6.3. Sponsor’s response 

“Information on the drinking behaviour after the patients withdrew from the studies has not 
been collected.” 

In the S31R, the Sponsor conceded that the drinking behaviour of withdrawing subjects is 
unknown, but then discussed four factors that they felt limited the scope for withdrawal bias. 

‘The Applicant will address the following topics in the response: alcohol consumption during 
the study for patients who withdrew from the pivotal studies adverse event profile and lack of 
rebound effect when discontinuing nalmefene (Run-out Period) potential withdrawal bias 
assessed by sensitivity analyses the proportions of withdrawals in the Lundbeck-sponsored 
clinical studies are comparable with proportions of withdrawals in other published studies.” 

With regard to alcohol consumption of withdrawing subjects, the Sponsor provided graphs 
showing alcohol consumption in relation to the last dose of IMP, up to the point that subjects 
withdrew. The figures below shows the results for TAC, and similar results were observed with 
HDDs. The first figure relates to Lundbeck14, and the second to Lundbeck23. A couple of 
observations can be made about the Lundbeck14 results. In several placebo recipients, the data 
ends on a downward trend and in one placebo recipient there was a sharp upward trend in 
drinking prior to withdrawal. In nalmefene recipients, some subjects showed minor downward 
trends in drinking prior to withdrawal, but a few showed upward trends, including four subjects 
with marked upwards trends. In most subjects from both treatment groups, there was no clear 
change in drinking behaviour in the lead-up to withdrawal. The overall mean trend prior to 
withdrawal is unclear from these graphs, as is the difference, if any, between treatment groups, 
but visual inspection is not particularly reassuring with respect to the possibility of withdrawal 
bias: marked upward trends appear more common with nalmefene. 

Figure 46. Changes from baseline in TAC (g/day) in patients who withdrew by time since 
last dose of IMP (PBO, n = 30, NMF, n = 63) – Study 12014A 

 
For Lundbeck23, withdrawal rates were more similar in the two treatment groups. Visual 
inspection of the graphs suggests that several placebo recipients were increasing their intake 
prior to quitting, and several nalmefene recipients were decreasing their intake, which is 
somewhat reassuring with respect to the possibility of withdrawal bias. 
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Figure 47. Changes from baseline in TAC (g/day) in patients who withdrew by time since 
last dose of IMP (PBO, n = 43, NMF, n = 53) – Study 12023A 

 
Importantly, though, such an analysis reveals nothing about the drinking behaviour of subjects 
after they withdrew. The concern remains that subjects who found it arduous to curtail their 
drinking were more likely to quit the study, particularly if they also experienced side effects, 
leading to progressive enrichment of the continuing cohort with more motivated subjects. This 
enrichment would not necessarily be revealed in data collected before subjects quit, while they 
were still motivated enough to continue. 

The Sponsor also notes: “There were no differences in the baseline characteristics between the 
patients who withdrew and the patients who completed each study. This is consistent with the 
results of the analyses of time to withdrawal for any reason performed for subpopulations 
based on demographic and disease.” 

This implies that there is no simple, predictable relationship between baseline disease 
characteristics and subsequent withdrawal. It does not rule out the possibility that withdrawing 
subjects were different from continuing subjects. 

With regard to the Sponsor’s second discussion point, the lack of an apparent rebound effect on 
discontinuing nalmefene, the Sponsor writes: “Data from the 4-week Run-out Period in Study 
12014A (Panel 18) and Study 12023A (Panel 19) do not suggest that the patients in the 
nalmefene-placebo group increase their alcohol consumption after they received placebo in the 
Run-out Period (ROP). The patients who had been treated with nalmefene in the Main 
Treatment Period continued to have reduced alcohol consumption in the ROP.” 

This observation rests on the assumption that the observed behaviour after ceasing nalmefene 
in the ROP can be used to infer the behaviour of discontinuing subjects. For such an inference to 
be relevant, it would need to be known that subjects randomised to placebo in the ROP were 
comparable to patients who quit the study. At the core of the concern about withdrawal bias is 
the suspicion that the groups are not comparable, so it is not helpful in this context to assume 
that they are. The Sponsor’s point is irrelevant. 

The Sponsor’s third discussion point refers to sensitivity analyses purported to assess the 
potential withdrawal bias. These analyses have already been discussed in the main body of this 
evaluation report, but the key results cited in the S31R are shown in the figures below. It is 
notable that Lundbeck23, which was potentially less susceptible to withdrawal bias,  produced 
less impressive results for HDDs (upper right figure) and failed to achieve significance for TAC 
(lower right figure) for most methods of imputation. Both studies failed to achieve a significant 
result for either co-primary endpoint using the most conservative, pessimistic imputation 
method (BOCF), and both studies produced better results using an observed cases (OC) result. 
Other imputation methods produced intermediate results. All of this is consistent with, but not 
proof of, the hypothesis that the treatment groups were progressively enriched with better-
motivated subjects. 

Although some of the imputation methods (such as MI) attempted to model drinking behaviour 
of withdrawing subjects using a variety of statistical approaches, it is completely unknown 
whether such modelling is successful, because, as the Sponsor concedes, there is no data 
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available to indicate how subjects actually behaved after they quit. Such modelling relies on the 
assumption that behaviour prior to quitting a study is a good predictor of behaviour after 
quitting, which remains an untested assumption. 

Figure 48. Sensitivity Analyses – Changes from Baseline to Month 6 in HDDs 
(days/month) – Studies 12014A and 12023A 

 
Figure 49. Sensitivity Analyses – Changes from Baseline to Month 6 in TAC (g/day) – 
Studies 12014A and 12023A 

 
One imputation method that appears less reliant on assumptions about future drinking is the 
PMI method, described by the Sponsor as follows: 

“The PMI approach imputed the reduction at Month 1 in the placebo group to all time points 
with missing data, thus this approach is considered conservative and it is unlikely to be biased 
in favour of nalmefene, as it does not take into account the continued reduction in alcohol 
consumption after Month 1 in the placebo group.” 

This method narrowly achieved significance for both co-primary endpoints in both pivotal 
studies, without relying on post hoc selection of a subgroup. Potentially, this amounts to the 
Sponsor’s strongest prospective evidence that nalmefene has significant efficacy – except that 
the PMI method was not designated as the primary imputation method, and the results would 
not remain significant if appropriately corrected for the use of multiple statistical methods. Also, 
it is potentially misleading to emphasise the fact that the PMI method “does not take into 
account the continued reduction in alcohol consumption after Month 1 in the placebo group”, as 
stated above. The placebo group showed a major reduction in drinking during the first month 
on treatment, and only minimal improvements thereafter. Signing up to a study of this nature 
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clearly provided an initial motivational boost for most subjects. The PMI method locked in the 
first month of improvement for subjects who quit, regardless of whether their quitting reflected 
declining motivation to continue to reduce their alcohol intake. 

The fourth discussion point relates to how the withdrawal rate in the pivotal Lundbeck studies 
compares to other studies reported in the literature (see the table over the page). In this 
context, the Lundbeck studies appear broadly comparable to other studies of alcohol 
dependence, but it should be noted that the Sponsor’s S31R table (over the page) does not 
reveal the withdrawal rate in each treatment group (see the table below, from the original 
submission). The problem with Lundbeck14 was not just that the withdrawal rate was high but 
also that it was unbalanced, being particularly high in the active group – almost twice that seen 
in the placebo group. Even if other studies were similarly affected by high or unbalanced 
withdrawal, the fact that other clinical studies have faced a similar problem does not alter the 
likelihood of withdrawal bias in the Sponsor’s studies; it simply raises the possibility that 
withdrawal bias is a widespread problem in studies of this nature. 

Table 177. Withdrawals in the Pivotal Lundbeck Studies 

 



Therapeutic Goods Administration 

Submission PM-2013-02690-1-1 Extract from the Clinical Evaluation Report for Selincro Page 192 of 216 
 

Table 178. Withdrawals in Studies of Patients with Alcohol Dependence 

 
12.1.6.4. Conclusion 

It seems likely that withdrawal bias has inflated the apparent treatment effect of nalmefene in 
the Sponsor’s pivotal studies, but it remains unclear whether this is a substantial problem or 
merely a theoretical concern. The potential for withdrawal bias was less pronounced in 
Lundbeck23, which produced weaker results than Lundbeck14; for this reason, the Lundbeck23 
results may better reflect the true efficacy of nalmefene. 

Sensitivity analyses using a variety of imputation methods reveal a range of different outcomes, 
ranging from poor results with the most pessimistic imputation methods to better results with 
the most optimistic methods. The PMI method, which replaces missing data with the 1-month 
placebo results, managed to produce positive outcomes for both co-primary endpoints in both 
pivotal studies. If there were no other concerns (such as PK effects and unblinding), this would 
come close to demonstrating that nalmefene had significant efficacy, but it is important to note 
that the PMI method locks in most of the placebo improvements, which have already occurred 
by Month 1, and would not remain significant if corrected for the use of multiple methods. 

12.1.7. Question 7 

12.1.7.1. Question 

7a) How many subjects in the pivotal studies guessed they were receiving active treatment? 

7b) In the pivotal Lundbeck studies, was a bittering agent used in the placebo tablets? 

Nalmefene is reported to have a bitter taste, and also produces some side effects. Unblinding in 
the pivotal studies was not assessed or reported, and the Lundbeck study reports do not 
mention use of a bittering agent. (The major Biotie studies did employ a bittering agent in the 
placebo tablets.) 
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7c) The capacity for unblinding in the pivotal studies should be tested in a new, placebo-
controlled study of drinkers, who should be asked to guess their assigned treatment during and 
after a period of using nalmefene or placebo in the same manner as in the pivotal studies. The 
period of blinded treatment should be long enough that subjects have a chance to encounter the 
typical spectrum of nalmefene side effects (at least 2-4 weeks). These results would then allow 
interpretation of the efficacy results in the pivotal studies. 

12.1.7.2. Sponsor’s response 

The Sponsor’s response to this important issue was very brief. It reproduced in its entirety 
below, broken into 3 sections. 

7a) “All tablets (placebo as well as nalmefene tablets) used in the Lundbeck pivotal studies were 
Opadry coated to mask the bitter taste of nalmefene. In addition, the placebo tablets used in the 
pivotal studies contained the bittering agent, denatonium benzoate (see batch documentation in 
Appendix II), as an additional means to maintain the blinding due to the bitter taste of 
nalmefene. Thus, the bitter taste of nalmefene could not have led patients to guess that they 
were on active treatment. The Applicant acknowledges that this information was not included in 
the integrated study reports.” 

7b) “During the 4-week Run-out Period (ROP) in Studies 12014A and 12023A, there were few 
withdrawals among patients who were randomised to nalmefene in the Main Treatment Period 
(MTP) and then re-randomised to placebo in the ROP. This indicates that the patient were not 
able to guess that they were randomised to nalmefene in the MTP, and that they then received 
placebo in the ROP, since it would have been expected that more patients would withdraw 
during the ROP if they had guessed that they received placebo. Thus, there were no signs that 
patients in the nalmefene-placebo group guessed which treatment they were randomised to 
during the ROP.” 

7c) “In conclusion, according to the Applicant there is no need for testing the capacity for 
unblinding.” 

12.1.7.3. Discussion 

It is somewhat reassuring to read that a bittering agent was used; without such an agent, all 
Lundbeck studies would need to be rejected outright. Unfortunately, the fact that the most 
obvious source of unblinding was ameliorated does not remove the possibility that unblinding 
occurred through other means. 

The evidence against potential unblinding that the Sponsor cites in part b) of their response is 
extraordinarily weak. Basically, the Sponsor notes that patients who tolerated nalmefene and 
remained in the study for six months also generally remained in the study for one additional 
month when they were switched to placebo in the ROP. The Sponsor’s assumption is that 
subjects would have quit if they had realised they were now receiving placebo, despite the 
following facts: 

• these subjects had already consented to being involved in a study in which a randomised 
switch to placebo in the ROP was part of the protocol; 

• these were the most compliant subjects from the whole study cohort, having remained in 
the study for the longest and having been enriched for compliance by withdrawal of up to 
half the active treatment group; 

• they had already put up with the side effects of nalmefene for six months, and now only had 
to put up with the minor inconvenience of taking a placebo tablet on an as-needed basis. 

The assumption that many of these subjects would have quit on realising they were receiving 
placebo is therefore simply not plausible. Also, note that the switch from active treatment to 
placebo, in subjects who have already developed tolerance to a drug, is generally less noticeable 
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than commencing active drug. The time period that the Sponsor focuses on is therefore the least 
likely period to furnish evidence of unblinding. 

It seems particularly odd that the Sponsor is prepared to try to read an unblinding signal from 
the willingness of this super-compliant group to take innocuous placebo for one month at the 
tail end of the pivotal studies while simultaneously rejecting the possibility of reading an 
unblinding signal from any of the following: 

• Nalmefene subjects withdrew from the pivotal studies at a substantially higher rate than 
placebo subjects (nearly twice as often in the FAS of Lundbeck14) 

• Withdrawals from the pivotal studies were attributed to AEs in 6% of the placebo group and 
20% of the nalmefene groups, an excess of 14%. 

• On the first day of treatment in clinical studies, TEAES with placebo occurred in 17.7% of 
subjects, compared to 40.8% in the nalmefene group, an absolute excess of 23.1%. 

• Overall, nausea, dizziness, insomnia, headache, vomiting, fatigue and somnolence all 
occurred with a clear excess in the active group (see table below). 

• Phase 1 studies (such as the PK interaction study shown in the second table below) revealed 
that most subjects receiving nalmefene reported side effects after a single dose, compared to 
very few subjects after receiving placebo (81% vs 15%). 

Table 179. Frequent Adverse Events by Preferred Term (APTS) – Alcohol Dependence Pool 

 
Table 180. Summary of Adverse Events (All Causes, Safety Set) 

 
Interestingly, the Sponsor raised a different argument against the possibility of unblinding in 
one of their annotations to CER1. The Sponsor noted that many placebo recipients reduced their 
drinking while on placebo, and the Sponsor interpreted this as a lack of unblinding in the 
placebo group. There are many flaws with this argument, but the most important is that 
unblinding in the placebo group bears little relation to unblinding in the active group; this 
argument is discussed. 
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12.1.7.4. Conclusions 

The Sponsor has confirmed that a bittering agent was used in the pivotal studies, which 
removes the most obvious potential source of unblinding. Description of the study protocols has 
been amended to include this new information. 

The Sponsor appears unwilling to address the possibility of unblinding in the pivotal studies; 
instead, the Sponsor has attempted to draw inferences from the lack of a clear unblinding signal 
in the ROP of the pivotal studies whilst simultaneously ignoring several strong signals from the 
main study period and from Phase 1 studies. 

The Sponsor made no attempt to assess unblinding during the pivotal studies and has declined 
the request to assess such unblinding now, in a follow-up study. In the pivotal studies, all the 
Sponsor had to do to allow an estimate of unblinding was to ask patients to guess their assigned 
treatment – this would have represented a trivial logistical challenge compared to all of the 
complex endpoints they did quantify. The technique of assessing unblinding by asking patients 
to guess their treatment assignment has been known to researchers for decades, and the 
Sponsor’s lack of interest in this question could be interpreted as a sign that the studies were 
conceived with commercial rather than scientific goals in mind. Their failure to engage in a 
serious discussion of the issue in response to the first-round evaluation also potentially reveals 
something of their priorities. 

12.1.8. Question 8 

12.1.8.1. Question 

Do the results obtained in post hoc analyses of the pivotal studies fairly reflect the likely efficacy 
of nalmefene when used prospectively in high-risk drinkers? 

A new, prospective placebo-controlled study of subjects with high or very high DRL at 
randomisation should be performed, allowing prospective confirmation of adequate efficacy in 
this subgroup, which has so far only been identified post hoc. 

12.1.8.2. Background 

This issue has been discussed extensively throughout this evaluation. Essentially, when a 
subgroup is chosen post hoc, in response to favourable results, it is inappropriate to apply 
statistical tests that were designed for prospective hypothesis testing. This has nothing to do 
with the biological plausibility or clinical importance of the pharmacological effect in the 
subgroup in question; it is a basic statistical principle. 

12.1.8.3. Sponsor’s response 

The Sponsor defends the focus on high-risk drinkers on biological and clinical grounds, 
proposing five main arguments in defence of the post hoc approach: 

• ‘The proposed target population (that is, patients with alcohol dependence with a high or 
very high drinking risk level [DRL] at baseline and at randomisation) is valid and in need of 
treatment. The proposed target population is a clinically relevant entity. 

• The nalmefene treatment effect was more pronounced in the target population than in the 
total population of patients with alcohol dependence. 

• There was no imbalance in baseline characteristics between the treatment groups in each of 
the studies, which indicates reliability of individual study results. 

• The larger treatment effect of nalmefene versus placebo in the target population was 
replicated across 4 clinical studies. 

• The Applicant also wishes to draw attention to the fact that an independent Scientific 
Advisory Group (SAG), mandated by the Committee for Medicinal Products for Human Use 
(CHMP) was asked to comment on the treatment goal for nalmefene during the evaluation of 
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the Marketing Authorisation Application by the EMA. The SAG recognised that the proposed 
target population was a clinically relevant entity, and endorsed the validity of the post hoc 
analysis.’ 

The first point is true but irrelevant. The post hoc target group is in need of treatment, but 
unfortunately the Sponsor did not identify them prospectively – nor has the Sponsor mounted 
any argument, even post hoc, in defence of the idea that medium-DRL subjects are not a 
“clinically relevant entity”. The Sponsor’s rejection of medium-DRL subjects cannot be defended 
on the basis that this group does not require treatment, because such subjects still face alcohol-
related harm. The Sponsor initially also thought them worthy of targeting in the pivotal studies. 
The medium-DRL subjects appear to have been rejected solely in response to poor efficacy in 
this group. 

The second point – the superiority of the results in the post hoc group compared to the original 
target group – clearly provides the Sponsor’s motive for focussing on the post hoc analysis, but 
it merely underscores the fact that the results for this group were not representative of the 
broader results.  Obviously, if results in this group had been less favourable than in the overall 
cohort, it is unlikely that the Sponsor would have chosen to emphasize them. The superiority of 
the results in this group provides a clear basis for studying them further in a prospective 
fashion, but does not legitimise the Sponsor’s post hoc approach. 

The third point is a non sequiter. Pointing out that one methodological flaw (baseline mismatch) 
is absent in a study does not provide any defence against claims of a different methodological 
flaw (abandoning prospective endpoints in favour of post hoc endpoints). 

The fourth point has some merit. The fact that four studies (three Lundbeck studies and a major 
Biotie study) tended to show better results in high-risk drinkers makes it plausible that 
nalmefene could have clinical efficacy in high-risk drinkers. If the Sponsor had performed Phase 
II studies that led them to anticipate this problem, they could have designed a clear Phase III 
test of a sensible hypothesis, and they would not have had to resort to post hoc analysis. Indeed, 
if any one of the four studies had been designed in response to the other three, with high-risk 
drinkers at randomisation declared prospectively as the target population, the Sponsor would 
now have a much better case. (It should be noted, though, that even if the post hoc results of the 
pivotal studies were re-interpreted as primary, prospective results, there would still be residual 
concerns about the size of the efficacy effect, given that it has potentially been inflated by 
withdrawal bias and unblinding.) 

The Sponsor’s response also referred to discussions by the European Scientific Advisory Group 
(SAG), referring to the minutes of an EMA meeting. The relevant portion of the minutes of the 
EMA meeting is reproduced below: 

Question: Is the study population representative of the population for whom nalmefene is 
proposed to be prescribed (or should be prescribed if the answer to question 2 is yes)? 
[Question 2 related to whether reduction in alcohol was a worthwhile goal]. The respective 
EMA Guideline recommends that, for development of medicinal products for the treatment 
of alcohol dependence, patients with a high or very high level of TAC at baseline should be 
investigated in clinical trials in order to be clearly representative for moderate to severely 
alcohol dependent patients. The appropriateness of post-hoc defining the target 
population as the subgroup of patients that is more likely to benefit from nalmefene 
treatment (i.e. those with a high or very high DRL at baseline and randomisation) is 
questioned. 

Response: Yes. The group considers that the study population is representative of the 
population for whom nalmefene is proposed to be prescribed. Based on the data provided, 
HDRL/ VHDRL patients are more likely to be the target population who could benefit from 
nalmefene treatment. The group recognises the validity of the post-hoc findings defining 
the target population. It is acknowledged that post-hoc analyses are not ideal although 
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they are commonly used in clinical trials for psychiatric drugs given the high dropout rates 
encountered in this population. 

In a slightly different context (Question 13, below), the Sponsor described the SAG position as 
follows: 

“The SAG recognised the validity of the post-hoc analysis defining the target 
population. Whilst it was acknowledged that post-hoc analyses are not ideal, it was stated 
that they are commonly used in clinical trials for psychiatric drugs, given the high 
dropout rates encountered in these populations. The SAG also acknowledged that the 
reduction in alcohol consumption is an appropriate goal in a subgroup of alcohol 
dependent patients with high or very high drinking risk level (HDRL, VHDRL) without 
physiological signs of withdrawal and not requiring any immediate detoxification 
procedure. To avoid misleading clinicians and to minimise off-label use, the group 
emphasized that the therapeutic indications should clearly instruct physicians (including 
general practitioners) to easily recognise the patients who could be the target of the drug.” 
[Emphasis added.] 

Four comments can be made about the SAG position on post hoc analyses. 

Firstly, it should be noted that there is a big difference between using a post hoc analysis to 
identify a target population, which the SAG accepted, and using such an analysis as the primary 
evidence of efficacy or citing the statistical results of a post hoc analysis with uncorrected p-
values, as though the results had been obtained prospectively. It is reasonable to propose that 
the best chance of establishing efficacy for nalmefene will be in the high-risk subgroup, but 
much more debateable to propose that substantial efficacy has already been established. 

Secondly, it seems inaccurate in the context of the pivotal studies to state that a post hoc 
analysis was necessary because of a high dropout rate. Although the dropout rate was high, 
particularly in Lundbeck14, the main reasons that the Sponsor found a post hoc analysis to be 
necessary were: 1) the primary, prospective analysis was disappointing; and 2) in retrospect, 
the study design was poor, failing to anticipate changes in drinking between Baseline and 
Randomisation. 

Thirdly, just because one regulatory agency is prepared to lower their evidentiary standards to 
include post hoc analyses from negative studies, it does not mean that the TGA should be 
obliged to do the same. 

Fourthly, the EMA minutes do not indicate that the statistical issues surrounding post hoc 
revision of endpoints were ever the focus of detailed mathematical discussion – there is no 
mention of p-values or the principle of adjusting for multiple endpoints or the difficulties of 
applying probability calculations to non-random post hoc selection of favourable data. 

Further discussion of the problems with post hoc analyses is contained elsewhere in this report 
and the issue is also the subject of an independent statistician's report. Like the evaluator, the 
independent statistician did not share the Sponsor’s view that post hoc analyses were 
appropriate to use as the pivotal Phase III evidence of efficacy for a new agent. 

12.1.8.4. Conclusion 

The Sponsor and the evaluator have fundamentally different views on the acceptability and 
applicability of post hoc analyses. Post hoc analyses can be very useful for generating 
hypotheses, but cannot provide robust statistical confirmation of hypotheses. The Sponsor has 
produced the plausible hypothesis that nalmefene may reduce alcohol intake in high-risk 
drinkers who continue to drink despite initial non-pharmacological measures, but this 
hypothesis awaits prospective confirmation. 

At the very least, the Sponsor has an obligation to clinicians to describe their studies accurately, 
so the post hoc nature of the results should be made much more apparent in the PI, and the 
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actual primary prospective endpoints should be included in the PI. Where p-values are used in 
the current version of the PI, they should either be corrected for the use of multiple endpoints 
or discarded. 

12.1.9. Question 9 

12.1.9.1. Question 

In real clinical practice, outside the artificial context of a clinical trial, how does the availability 
of a pharmacological treatment for alcohol dependence affect the thoroughness with which non-
pharmacological measures are provided by busy clinicians? 

Most subjects in the pivotal studies showed a substantial response to non-pharmacological 
measures. The additional clinical benefit of nalmefene demonstrated in the pivotal studies was 
marginal, even in an artificial setting where all subjects received the same nonpharmacological 
measures. If, in real clinical practice, nalmefene partially displaced nonpharmacological 
approaches rather than being provided in addition to non-pharmacological approaches, that 
marginal benefit could be negated, and the availability of nalmefene could even lead to worse 
outcomes by appearing to give clinicians a treatment option that is quicker and easier than 
time-consuming counselling. What evidence does the Sponsor have that this will not occur? 
What post-marketing monitoring does the Sponsor propose to assess for this effect? 

12.1.9.2. Sponsor’s response 

The Sponsor’s response to this question is complex, but incorporates a number of issues as cited 
below: 

• “The type of psychosocial intervention for patients eligible for nalmefene is neither a 
structured type of therapy nor a time consuming approach. ‘ 

• ‘The revised wording of the indication proposed by the Applicant as part of this Section 31 
response takes into account the 2-step approach, and that nalmefene is not intended for all 
patients, and it clearly illustrates that the psychosocial support is the backbone of the 
alcohol reduction approach.’ 

• ‘The Applicant also plans an educational campaign, specifically targeted at prescribers who 
are currently unfamiliar with treatment of alcohol dependence. ‘ 

• ‘The Applicant is also setting up a Post-Authorisation Safety Study (PASS) in Europe that will 
be conducted in a real-life setting. The study will investigate the patterns of use of 
nalmefene in patients treated with nalmefene in routine clinical practice.” 

12.1.9.3. Conclusion 

In general, the Sponsor’s response to this question provides some reassurance that the Sponsor 
would at least try to encourage clinicians not to abandon non-pharmacological measures when 
prescribing nalmefene.  It remains possible that clinicians will be tempted to take shortcuts in 
the treatment of alcohol-dependent patients, but the addition of one new agent for alcohol 
dependence is unlikely to aggravate this problem. The evaluator concedes that there is no direct 
evidence of a displacement effect, while nonetheless noting that it would be difficult to detect 
such an effect even if it existed. 

It is of concern, though, that the revised wording of the indication favoured by the Sponsor is 
weaker than that proposed in the first-round Clinical Evaluation Report (CER1), as further 
discussed. Ironically, in their revisions to the wording of the indication, the Sponsor seeks to 
displace mention of psychosocial measures from the pre-treatment phase of patient selection, 
which undermines their argument that actual psychosocial measures will not be displaced by 
nalmefene in practice. 
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12.1.10. Question 10 

12.1.10.1. Question 

The Sponsor was asked to explain a minor discrepancy between two tables in the number of 
severe, related TEAEs. 

12.1.10.2. Sponsor’s response 

In Table 105, adverse events for which information about severity was missing were classified 
as severe. In the Alcohol Dependence Pool, there was one patient with a related adverse event 
(preferred term: accidental overdose) for which information about severity was missing. 

In Table 106, only patients with related adverse events with information about severity were 
included, which explains the discrepancy between Tables 105 and 106. 

12.1.10.3. Conclusion 

This issue is resolved. The discrepancy arose because of two different approaches to missing 
data. 

12.1.11. Question 11 

12.1.11.1. Question 

The Sponsor should also provide a summary table for haematological indices of potential 
clinical concern. 

12.1.11.2. Sponsor’s response 

The Sponsor has provided summary tables, which have now been incorporated into the body of 
the evaluation report, but the provided tables refer to mean values across each treatment group. 
A few patients with extreme values of clinical concern would not necessarily shift the mean of 
the whole group to a concerning value, so the provided table was of little use. 

12.1.11.3. Conclusion 

This issue is partially resolved. Ideally, the sponsor should provide a table listing the incidence 
of haematological values of clinical concern, but this issue is minor compared to the other 
concerns raised in this report. 

12.1.12. Question 12 

12.1.12.1. Question 

As noted in Section 11.1, the PI should be extensively rewritten, particularly the efficacy section. 

12.1.12.2. Sponsor’s response 

“The Applicant acknowledges the necessity to update the originally proposed text of the PI and 
CMI for nalmefene.” 

The Sponsor’s detailed responses to individual criticisms of the original PI were not included in 
the first S31R, but were instead included in a second S31R. These responses are addressed in 
detail. 

12.1.12.3. Conclusion 

The Sponsor’s new version of the proposed PI is discussed. Many of the minor issues noted in 
the original PI have been satisfactorily resolved in the new version. Most of the major issues 
remain unresolved, though, and the new version of the proposed PI is still unacceptable. In 
particular, the description of the pivotal studies fails to report results for the primary endpoints, 
and the p-values included in the PI have not been corrected for the use of multiple endpoints. 
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12.1.13. Question 13 

12.1.13.1. Question 

“Please clarify the following point. In the individual pivotal study reports, prominence was given 
to subgroup analysis of subjects with High or Very High DRL at Baseline [and Randomisation], 
but there was little or no mention of a corresponding analysis of subjects with Medium DRL at 
Baseline [and Randomisation]. In the clinical evaluator’s description of the individual studies it 
was commented that this was a serious omission. In the S31 response the sponsor suggested 
that the evaluator comment was mistaken because, later, in a pooled analysis of both studies, 
results in the medium DRL subgroup were included in a couple of tables. The evaluator’s 
comments were not related to the section that dealt with pooled data and were clearly 
describing the individual studies, so as far as the clinical evaluator can tell their original 
comments were appropriate and the sponsor’s ‘correction’ fails to acknowledge the imbalance 
in their presentation of the data.” 

12.1.13.2. Background 

The first-round Clinical Evaluation Report (CER1) contained the following comment within a 
description of the statistical methods of the two pivotal studies. 

“Subgroup analyses were performed for the patients with a high or very high DRL at Baseline, 
using an MMRM approach similar to that used for the co-primary efficacy analyses, as well as 
with a post hoc ANCOVA using LOCF. This important subgroup is considered separately in 
Section 7.1.14. 

An important omission in the Sponsor’s submission was a corresponding subgroup analysis in 
patients with medium DRL at Baseline.”22 

Note that this section of CER1 acknowledges the importance of subjects with high/very-high 
DRL, and merely states that lack of a “corresponding subgroup analysis” of medium-DRL 
patients was “an important omission”; that is, the Sponsor’s approach to medium-DRL and 
high/very-high-DRL patients was not the same, and this was important to note. 

The Sponsor annotated this sentence with the comment: 

Correction: The analyses in patients with medium DRL at baseline were included in module 
2.7.3, Summary of Clinical Efficacy, Panels 116 and 117. 

The Sponsor's use of the term “Correction” in this context implies that the original comment in 
the CER1 was mistaken. The flagged CER1 comment appeared in a section clearly dedicated to 
the prospective Statistical Analysis Plans (SAPs) for the pivotal studies, and a subsequent 
electronic search of the individual study reports confirmed that, as claimed in CER1, there was 
no subgroup analysis of the medium DRL group that corresponded to the analysis of the 
high/very-high-DRL group. The fact that a later post hoc analysis of pooled medium-DRL 
subjects appeared in a couple of tables in the Summary of Clinical Efficacy (SCE) does not mean 
that the original CER1 comment was inaccurate; the SCE analysis of the medium DRL group 
does not “correspond” to the much more extensive analysis of the high/very-high-DRL group. 

                                                             
22 The evaluator points out that in the context of the sentence flagged by the sponsor as an error, the various ways of 
defining high risk or medium risk - such as at Baseline only or at Baseline and Randomisation - are not at issue; what 
is being challenged is the marked asymmetry of the approach taken by the Sponsor to medium-risk vs high-risk 
subjects. Nonetheless, it should be noted that the original CER1 comment specifically referred to subgroup analysis of 
high/very-high DRL subjects at Baseline (HDAB), not to those with high/very-high DRL at Baseline and 
Randomisation (HDAR), as implied in the text of the TGA's question. That is, a tangenial and potentially confusing 
issue was added as the TGA passed on the Evaluator’s concerns to the Sponsor. The overall emphasis of the Sponsor's 
report focussed heavily on the HDAR, which represents an approach that chooses a subgroup along the DRL risk 
spectrum and then again along the temporal dimension of when that risk needed to be demonstrated, but this issue is 
considered elsewhere. 
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The main reason that the asymmetrical analysis of these two subgroups was originally flagged 
as important in CER1 is that results in the overall patient population, which included medium-
DRL subjects, were inferior to those in the high/very-high-DRL subgroup, despite the fact that 
subgroup analyses usually have lower statistical power than primary analyses in the total 
population. This divergence requires an explanation. Many hypotheses for the divergence could 
be entertained, but it is important to at least consider whether the lack of statistical significance 
in the overall population could be due to adverse results in the medium DRL group offsetting 
the modest benefit observed in the high-risk group. In this context, the lack of an analysis of the 
medium DRL subgroup is indeed an omission, and an important one, so the Sponsor's 
suggestion that the CER1 stood in need of “correction” appears unjustified. 

Also, it should be noted that in many other contexts, medium-risk subjects represent a group of 
patients that are easier to treat than high-risk subjects. For instance, mild-to-moderate epilepsy 
may be more responsive to anticonvulsants than severe epilepsy, and mild-to-moderate 
Parkinsonism may be more medication-responsive than end-stage parkinsonism. Treatment of 
early multiple sclerosis may produce more benefit than later stages of multiple sclerosis, and so 
on. On the other hand, in still other contexts, higher risk subjects stand to gain the most from 
medication: treatment of severe hypercholesterolaemia is likely to prevent more strokes than 
treatment of borderline hypercholesterolaemia. The point is that it is of general interest to 
compare efficacy results in medium-risk subjects with those obtained in high-risk subjects, even 
when charges of selecting a favourable data set are not being considered, and it is appropriate 
to note the lack of such an analysis in a Clinical Evaluation Report. If the results in medium-risk 
subjects were greatly inferior to those in high-risk subjects, this would be an important point for 
clinicians to be aware of when deciding to prescribe for an individual patient. 

12.1.13.3. Sponsor's response 

The S31R comments on this issue seek to justify the greater emphasis given to the high/very-
high DRL subgroup than the medium DRL subgroup in the original SAP. For instance, the 
Sponsor notes: 

“Prior to starting the clinical phase III programme, the Applicant sought scientific advice from 
the EMA in 2008 (Appendix I). In the EMA scientific advice it was stated that: included patients 
should have a high or very high total alcohol consumption at baseline in order to be really 
representative for alcohol dependence in the general population However, the Applicant 
decided to include patients with a medium DRL in the 6-month studies (Studies 12014A and 
12023A), as patients with a medium DRL also have significant risk of alcohol-related harm and 
thus are expected to benefit from a reduction in their alcohol consumption.” 

The sponsor also argues, after noting that subjects often curtailed their drinking between 
Baseline and Randomisation: 

“Therefore, in the CHMP Day 120 List of Questions, the EMA requested analyses of patients who 
maintained a high or very high DRL at randomisation in order to substantiate the clinical 
efficacy and the clinical relevance of nalmefene, and most particularly in order to define a 
population where the benefit of nalmefene would be greatest (see European Public Assessment 
Report – Selincro). Consequently, the EU MAA was updated to also include patients with a high 
or very high DRL at baseline and randomization; the subgroup of patients with medium DRL 
was not considered.” 

For the most part, these and similar comments are reasonable and the evaluator agrees that the 
high-risk subgroup is an appropriate treatment target. Post hoc analyses of the Sponsor's 
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pivotal studies certainly suggest that efficacy in medium risk patients is particularly poor (see 
the next section).23 

Most of this discussion, though, is simply tangential to the original concerns about a post-hoc 
defined target population. That a plausible argument can be mounted to target high-risk 
subjects is of interest, and certainly justifies future prospective studies in this subgroup, but the 
Sponsor's position is weakened by the fact that they did not find the same arguments 
compelling or obvious when they planned their studies. If it is now obvious that the correct 
target group is high/very-high DRL subjects who maintain a high or very-high DRL at 
Randomisation, then this should have been the hypothesis taken into the Phase III pivotal 
studies. 

The fact that a post hoc rationalisation sounds biologically plausible does not change the fact 
that post hoc statistical evidence is weak and unreliable. If the results in the medium-DRL group 
had been favourable, and results in the high/very-high-DRL group had been unfavourable, the 
Sponsor could have mounted an (ostensibly plausible) argument that the true and obvious 
target for nalmefene was actually the medium-DRL group, whose alcoholism was not so 
intractable as the heavier drinkers, so they still had the chance of responding to 
pharmacological measures. The only way to avoid such claims and to achieve a statistically 
robust result is to perform adequate Phase II studies to identify an appropriate target group, 
and then to follow these up with appropriate Phase III studies that incorporate a mature 
understanding of the role of the drug and do not require post hoc revisions of the target 
population. 

The Sponsor has rejected the idea that post hoc analyses are questionable, citing the Scientific 
Advisory Group (SAG) involved in the EMA evaluation. This has already been discussed above. 

12.1.13.4. Conclusion 

With respect to the question of whether subgroup analysis of the medium-DRL subgroup was 
omitted from the original study reports, it appears that the original comment in CER1 was 
accurate: “An important omission in the Sponsor’s submission was a corresponding subgroup 
analysis in patients with medium DRL at Baseline.” 

Such an analysis of the medium DRL subgroup is included in the next section. 

12.1.14. Question 14 

A digital search of the individual study reports (e.g. 12014a-study-report-body.pdf) finds 
numerous uses of the word 'subgroup', but always in the context of a High or Very High DRL 
subgroup. The clinical evaluator did not find a similar analysis of the Medium DRL subgroup. 
Also, the study synopsis at the start of the study reports explicitly mentions subgroup analysis 
of one group but not the other. The clinical evaluator requests to know whether he is mistaken 
in concluding that the individual pivotal study reports contained subgroup analyses of the 
High/Very-High DRL group without a corresponding analysis of the Medium DRL subgroup. The 
clinical evaluator notes that it is possible that such a subgroup analysis is buried in an appendix, 
and would be happy to mention this if it can be located, but even then this would not count as 
'corresponding' treatment of the two subgroups. 

                                                             
23 The evaluator points out that EMA advice directly cited by the sponsor does not raise the issue of patients who 
change their drinking habits between Baseline and Randomisation, but merely refers to subjects with high risk at 
Baseline. It seems obvious now, in retrospect, that subjects who respond well to non-pharmacological interventions 
(including the simple but powerful intervention of signing up to a study and documenting their alcohol intake) are not 
suitable subjects for a pivotal study based on reducing alcohol intake with pharmacological measures, so it would 
have been appropriate to define the target population prospectively as subjects with at least high DRL at 
randomisation. Unfortunately, the Sponsor did not realise this until the studies had been completed. 
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12.1.14.1. Sponsor's response 

This question, posed by the TGA, seeks to clarify one of the Sponsor's “corrections” of CER1, as 
discussed above for Question 13. Rather than conceding that a correction was probably not 
necessary, after all, the Sponsor responded with the following comment: 

“Analysis of the data for the subgroup of patients with a medium DRL at baseline was not 
included in the individual CSRs.” 

Note that this non-inclusion is exactly what CER1 was referring to with the comment: 

“An important omission in the Sponsor’s submission was a corresponding subgroup analysis in 
patients with medium DRL at Baseline.” 

The remainder of the Sponsor's response to this question consisted of a subgroup analysis of 
the subgroup with medium DRL at baseline. The first table below shows the subgroup results in 
each pivotal study for HDDs, and the subsequent table shows the results for TAC. In 
Lundbeck14, at 6 months, the mean reduction in HDDs was slightly better in the nalmefene 
group (-6.91 days), than in the placebo group (-5.46 days), but this difference was not 
significant and at other time points the two treatment groups were very similar. In Lundbeck23 
(which was potentially less susceptible to withdrawal bias), there was a trend in favour of 
placebo at all time points - including six months, when the reduction in the placebo group (-8.91 
days) was slightly better than that seen with nalmefene (-8.41 days). 

Table 181. Adjusted Changes from Baseline in Monthly HDDs (FAS, MMRM) – Patients 
with Medium DRL at Baseline 

 
For TAC, the results were qualitatively similar: there was a trend in favour of nalmefene in 
Lundbeck14, and a trend in favour of placebo for Lundbeck23. 
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Table 182. Adjusted Changes from Baseline in Monthly TAC (FAS, MMRM) – Patients with 
Medium DRL at Baseline 

 
The poor results in the medium-DRL subgroup were not expected prospectively, and remain 
largely unexplained by the Sponsor, apart from the fact that many subjects responded to 
enrolment in the studies by curtailing their intake even prior to Randomisation. This non-
pharmacological response may have diluted the efficacy signal, making it harder to demonstrate 
efficacy, but it is of some concern that not even a consistent favourable trend was seen in the 
medium-DRL subgroup, because it would have been expected that their milder alcoholism 
would have been relatively easy to treat. 

In this section of the S31R, the Sponsor also provided a subgroup analysis for subjects who did 
not fall into their post hoc target subgroup (subjects with at least high DRL at Baseline and 
Randomisation). Such subjects included those who only had medium DRL at Baseline (as 
assessed in the tables above) as well as those who had at least high DRL at Baseline but 
responded to enrolment in the study by reducing their intake below high DRL by the time of 
Randomisation. 

In this subgroup, the complement of the Sponsor’s proposed post hoc target group, there was no 
overall treatment effect, as shown in the tables below. 
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Table 183. Adjusted Changes from Baseline in Monthly HDDs (FAS, MMRM) – Patients 
Below a High DRL at Baseline or Randomisation 

 
Table 184. Adjusted Changes from Baseline in Monthly TAC (FAS, MMRM) – Patients 
Below a High DRL at Baseline or Randomisation 

 
12.1.14.2. Conclusions 

The Sponsor’s response indirectly confirms that CER1 did not need a correction. 

The subgroup analysis of medium DRL subjects shows that efficacy in this subgroup is minimal. 
This is not something that could have been predicted from the proposed MOA of nalmefene, and 
it remains unexplained by the Sponsor. 

12.2. Independent statistician’s report 
Because of continued disagreement between the Sponsor and evaluator over the validity of the 
Sponsor’s post hoc statistical results, the TGA sought advice from an independent statistician. 
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Clarification was sought on two specific issues, the PK interaction between nalmefene and 
alcohol, and the validity of post hoc analyses. 

Basically, the statistician has confirmed the following points already raised in this document: 

• the potential PK interaction between alcohol and nalmefene is of concern, increases the 
uncertainty surrounding efficacy estimates, and potentially negates the treatment effect; 

• the Sponsor’s post hoc approach was statistically invalid; 

• the Sponsor abandoned their prospective Statistical Analysis Plan (SAP) and proceeded to 
perform analyses that were explicitly declared to be inappropriate in the SAP; 

• even in the Sponsor’s preferred post hoc subgroup, the size of the apparent treatment effect 
was small compared to pre-study estimates of a clinically meaningful effect, such as the 
Sponsor’s initial power calculations and WHO recommendations; 

• the main efficacy parameters were potentially subject to recall bias, and may have been 
influenced by ‘the act of treatment’ more than the pharmacological effects of treatment; this 
relates directly to the evaluator’s concerns about unblinding. 

The evaluator basically agrees with the independent statistician’s conclusions, which are 
concordant with discussions elsewhere in this document, and so no additional commentary is 
needed. 

The statistician also flagged some other issues, as follows: 

• In both pivotal clinical trials use of medication was as needed.  Results suggest that there 
was high non-compliance with nalmefene compared to placebo, subjects drank without 
taking nalmefene on 13-22% of days compared to 11-13% of days with placebo. 

• Both co-primary end-points were subject to recall bias (HDD and TAC).  Months with less 
than 7 days of data were discarded, however, these were potentially months with a high 
number of high drinking days which would have effected recall. 

• A prospective clinical trial in the high to very high drinking level target groups may want to 
consider a counselling only comparison arm to determine the effect of the ‘act of taking a 
treatment’ in this population.  Additionally, this might inform whether counselling is 
provided less often after treatment than with no treatment. 

12.3. Errata in first-round clinical evaluation report 
A review of the Sponsor’s annotations to CER1 found a mistake that appeared during editing of 
CER1. In a section assessing the potential PK interaction between alcohol and nalmefene, the 
following comment appeared: 

‘To put this in context, the estimated treatment effect for TAC was 5g/d in the pooled pivotal 
population and the mean baseline TAC was 89 g/d.’ 

The sentence was not initially intended to refer to the pooled population, and earlier versions of 
the sentence made it clear that the 5g/d estimate was based on consideration of both pivotal 
studies, with rejection of the Lundbeck14 results because of the high and unequal withdrawal 
rates in that study. “Consideration of both studies” was inadvertently transformed into “the 
pooled pivotal population”, which the Sponsor justifiably flagged as an error. 

The comment has now been revised to read as follows: 

‘To put this in context, the estimated treatment effect for TAC was 5g/d in Lundbeck23, the 
pivotal study least compromised by unequal withdrawals, and the mean baseline TAC was 89 
g/d.’ 
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The Sponsor has also clarified the nature of the scientific advice received from the EMA prior to 
commencement of the pivotal studies. CER1 stated that the Sponsor had designed their studies 
in accord with the EMA Guidelines on studies in alcohol dependence, published in 2008, but the 
Sponsor actually received advice from the EMA in 2008 prior to publication of the official 
Guidelines. This is a minor issue, because the EMA advice and the EMA Guidelines both reflect 
the EMA opinion on the same issue and in the same year, but it might account for some minor 
differences between the EMA recommendations and the Sponsor’s study designs. 

12.4. Sponsor’s annotations of first-round clinical evaluation report 
The Sponsor has extensively annotated CER1, marking what they considered to be errors. The 
Sponsor also wrote a letter to the TGA expressing their concerns: 

We would kindly like to draw your attention to the fact that Lundbeck’s review of the 
report has revealed a large number of inaccuracies and, therefore, we have made extensive 
comments on the content of the report. 

They listed the following major concerns: 

– Interpretation of the results of the pharmacokinetic/pharmacodynamic interaction study 
in healthy volunteers (Study 135 13A) where the interaction between alcohol and 
nalmefene was assessed. The evaluation has inappropriately applied estimates from this 
study to the results of the phase III studies in relation to the primary endpoint TAC. 

– Interpretation of clinical relevance and scientific validity of the target population 
represented by the post hoc analysis. The evaluation places emphasis on the efficacy data 
related to the total population, while the target population, i.e. the population intended for 
treatment is essentially dismissed and not considered. 

– Interpretation of pre-randomisation activities in the pivotal trials and subsequent 
influence on the evaluation of the results and impact on the proposed indication statement. 

– The First Round Benefit-Risk Assessment, appears to be based primarily on only one of the 
pivotal studies, again does not take into consideration the proposed target population in 
its overview of the efficacy of nalmefene and completely ignores the enormous unmet 
clinical need that exists for a medication to treat alcohol dependence. 

The evaluator agrees that each of these issues represents a substantial point of disagreement. 
The first two of these issues were referred to an independent statistician who agreed with the 
concerns of CER1. The third issue is based on the Sponsor’s reluctance to consider pre-
Randomisation activities as a “psychosocial intervention”, despite the fact that these activities 
produced a major change in drinking behaviour, one that dwarfed the apparent treatment 
effect. 

With respect to the fourth listed issue, the Sponsor objected to the fact that, in CER1, relatively 
brief treatment was given to pooled efficacy analysis of the pivotal studies, and greater 
emphasis was given to Lundbeck23 than to Lundbeck14 in considering the Benefit-Risk balance 
of nalmefene.  This reflects the evaluator’s belief that Lundbeck14 was severely compromised 
by excessive and unequal withdrawals, and produced results that were not concordant with 
Lundbeck23 – the difference in mean TAC reduction between the two studies was greater than 
the treatment effect in Lundbeck23. Pooling the more compromised study (Lundbeck14) with 
the less compromised study (Lundbeck23) merely inflates the apparent statistical significance 
of the results without increasing the overall robustness of the analysis. 

One annotation suggesting that a “Correction” was needed is discussed elsewhere. A couple of 
minor errors flagged by the Sponsor are conceded above as errata; these changes do not have 
any impact on the overall conclusions reached. 
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In most cases, the Sponsor’s annotations consisted of a declaration that one or other 
methodological criticism was unwarranted, often with reference to the relevant part of the 
Sponsor’s Section 31 Response. This means that the issues under contention have already been 
discussed in the various sections above. 

A consistent and repeated theme in the annotations was the Sponsor’s objection to the fact that 
CER1 refused to promote the Sponsor’s preferred post hoc analysis of the HDAR subgroup to the 
same central position it occupied in the Sponsor’s PI and Summary of Clinical Efficacy (SCE). 
This reflects the evaluator’s belief that the primary material being submitted for evaluation is 
the set of studies conceived and conducted prospectively. Despite being labelled post hoc as “the 
target group”, and thus having direct relevance to the Sponsor’s proposed indication and PI, the 
HDAR subgroup has no particular privilege as a source of efficacy data compared to the rest of 
the study population. In this respect, it is the PI and SCE that have drifted away from the source 
material and sought to redefine the debate, not the Clinical Evaluation Report. Also, the Sponsor 
has used a range of definitions of the target group, with initial versions of the indication in the 
Briefing Document indicating a much broader target population than the one chosen for 
estimation of the treatment effect in the PI. In deference to the Sponsor’s concerns, however, 
this post hoc subgroup has been given its own section in this, the second-round CER (CER2), and 
the second-round benefit-risk assessment explicitly considers this post hoc subgroup. 

Another recurring theme in the Sponsor’s comments was that potential methodological flaws 
were dismissed whenever there was evidence in the literature that the methodology chosen 
was broadly appropriate. For instance, the TLFB method has been endorsed by regulatory 
authorities as a suitable method for trying to gather accurate drinking data, and for trying to 
cope with the fact that heavy drinkers are poorly compliant with record-keeping. This may have 
led the Sponsor to have greater confidence in the efficacy results than is justified. 

For instance, in response to the CER1 comment ‘The TLFB and all other methods relying on 
patient reports are inherently prone to bias, because subjects who are embarrassed about their 
drinking may be motivated to reduce their estimates,” the Sponsor writes in a side-note: 

The use of TLFB is a validated method for collecting information on alcohol consumption. HDD 
and TAC were approved by the CHMP scientific advice as co-primary endpoints (derived from 
TFLB). TFLB and the co-primary endpoints were later endorsed by the EMA guideline on the 
Development of Medicinal Products for Treatment of Alcohol Dependence. 

These and similar annotations are true, but tangential to the point being discussed. The 
implication from the Sponsor’s comment appears to be that validation by the CHMP somehow 
protects the TLFB method from recall bias and the effects of unblinding. 

Overall, on reviewing the Sponsor’s various criticisms and annotations, the evaluator’s original 
concerns – raised in CER1 and subsequently endorsed by an independent statistician – remain 
undiminished. 

13. Second round benefit-risk assessment 
Consideration of the Sponsor’s Section 31 Response does not substantially modify the benefit-
risk assessment of nalmefene, as originally assessed in CER1. 

CER1 suggested the following potential benefits of nalmefene (based on the prospective results 
of Lundbeck23, the pivotal study least susceptible to withdrawal bias, and Lundbeck13, which 
was broadly concordant with Lundbeck23, but without any correction for possible biases): 
about 1-2 heavy-drinking days per month might be converted to moderate-drinking days about 
3.5-5g of alcohol might be avoided per day, but the alcohol that is consumed could have an 
increased AUC, negating much of this small benefit CER1 also suggested the following risks: 
busy clinicians could trust the nalmefene to reduce alcohol intake, and cut back on effective 
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psychosocial treatments, leading to increased alcohol intake compared to standard care. 
subjects taking nalmefene are at increased risk of dizziness, nausea, fatigue and insomnia. 

Of the potential benefits listed above, the size of the therapeutic effect could prove to be greater 
than that cited if the Sponsor’s results in their favoured subgroup turned out to be 
representative of the results obtained in similar patients prospectively. The reduction in total 
alcohol consumption could be approximately 10g, based on the more reliable pivotal study (or 
18g in the less reliable study) – assuming that there has been no inflation of this estimate 
through withdrawal bias, or unblinding.  About 2.7 to 3.7 heavy drinking days might also be 
converted to moderate drinking days. 

Even in this favoured subgroup, the benefit demonstrated would be clinically modest, and less 
than one drinking risk level in the WHO schema. It would also be substantially less than the 
benefit anticipated in the Sponsor’s power calculations. 

On the other hand, the benefit of nalmefene could be substantially less than the Sponsor’s 
estimate if unblinding had a significant effect on subjects drinking reports, which seems very 
likely, or if the results have been inflated by withdrawal bias. 

Of the risks listed above, the first could potentially be down-graded. The Sponsor has provided 
some argument to the effect that clinicians will not take the shortcut of prescribing nalmefene 
instead of providing full psychosocial support, and it must be conceded that there is no clear 
evidence that this will actually represent a major risk in practice. It is of concern, however, that 
the Sponsor’s Section 31 Response has suggested a new wording for the indication that de-
emphasises the need for psychosocial input prior to prescription, and explicitly rejects the 
evaluator’s suggestion that psychosocial treatment should be tried as the firstline approach. 

The third risk listed above, the undesirable, precedent-setting nature of the Sponsor’s PI, seems 
understated in retrospect. It would be completely unacceptable to approve a PI in which the 
primary results of the pivotal studies were suppressed, and p-values were cited that were 
known to be invalid. 

14. Second round recommendation regarding authorisation 
The application to register nalmefene should be rejected. 

Should the sponsor choose to perform additional efficacy studies of nalmefene, with the 
intention of overcoming the deficiencies in the current submission, the following 
methodological features should be incorporated into their study program: 

• a single unambiguous primary endpoint should be declared prospectively in a clearly 
defined target group, without any post hoc revisions; 

• all additional (secondary and tertiary) endpoints should be declared prospectively and 
either ranked for hierarchical testing or adjusted for multiplicity; 

• subjects who reduce drinking below high DRL prior to randomisation should be excluded; 

• blinding should be assessed by asking subjects to guess their assigned treatment; 

• strong consideration should be given to a non nalmefene active treatment arm using an 
agent known to produce a similar incidence of side effects; this agent need not have any 
particular effect on alcohol addiction but would allow estimation of the potential for side 
effects to alter drinking reports; 

• strong consideration should be given to a psychosocial treatment arm (counselling-only 
arm) to allow assessment of the effect of psychosocial treatment as distinct from patient 
responses to the act of taking a tablet; 
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• some attempt should be made to follow the drinking habits of subjects after they withdraw 
(it is conceded that this could be difficult); 

• the PI should restrict itself to the reporting of prospectively declared endpoints, which 
should be reported in full. 

15. Sponsor’s response to second round recommendations 
Following receipt of the second round evaluation report and the independent statistician’s 
report, and in recognition of the considerable differences remaining between the sponsor and 
the clinical evaluator, the sponsor requested an opportunity to respond to the Delegate. A 
comprehensive response document addressing key issues and an expert statement from a 
reputable Australian biostatistician were submitted for consideration by the Delegate prior to 
the request for ACPM advice.  The response document was also submitted as an appendix in the 
sponsor’s pre ACPM response. 

15.1. Alcohol interaction study 

The response document included further information to address the clinical evaluator’s concern 
that nalmefene may increase exposure to alcohol based on the data obtained in the interaction 
study in healthy volunteers (Study 13513A). The results from the study showed that the 90% 
and 95% CI for alcohol AUC0-t were fully contained within the range of 0.80 to 1.25. Excluding 2 
outlier estimates of alcohol AUC0-t due to few available data points changed the estimate to 
1.0306 (90% CI [0.9604; 1.1060]). In addition, nalmefene did not inhibit alcohol dehydrogenase 
in vitro. Thus, even though the Applicant acknowledges that the data points measured in the 
interaction study did not allow for an exact calculation of alcohol Cmax and AUC0-t for a precise 
evaluation of a potential effect of nalmefene on alcohol exposure, the sponsor considers it 
unlikely that nalmefene increases the exposure of alcohol. As stated in the Delegate’s overview, 
the sponsor’s response to the alcohol interaction issue in the Clinical Evaluation Report Round 2 
has: 

satisfactorily responded to the evaluator’s concerns that nalmefene may increase exposure 
to alcohol in individuals who do not reduce alcohol consumption while taking nalmefene. 

Thus, the current approved PI text states: 

There is no clinically relevant pharmacokinetic drug-drug interaction between nalmefene 
and alcohol. 
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