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1.  Background information on the procedure 

1.1.  Submission of the dossier 

The applicant D&A PHARMA submitted on 26 June 2018 an application for marketing authorisation to 
the European Medicines Agency (EMA) for Hopveus, through the centralised procedure under Article 3 
(2) (b) of Regulation (EC) No 726/2004. The eligibility to the centralised procedure was agreed upon 
by the EMA/CHMP on 25 January 2018. The eligibility to the centralised procedure under Article 3(2)(b) 
of Regulation (EC) No 726/2004 was based on demonstration of interest of patients at Community 
level. 

The applicant applied initially for the following indication: 

 • Support in the medium to long-term maintenance of alcohol abstinence in alcohol-dependent 
adult patients with a Very High Drinking Risk Level (consumption of more than 60 g alcohol/day for 
women and of more than 100 g alcohol/day for men) under careful medical supervision along with 
psychotherapy and social rehabilitation. 

Treatment should be initiated only to patients whose duration of abstinence prior to treatment does 
not exceed 2 weeks. 

• Treatment of mild to moderate alcohol withdrawal syndrome (CIWA-Ar score lower than 20) 
in alcohol-dependent adult patients. 

 

Over the course of the assessment, in the last round of the procedure, the applicant proposed the 
following updated indication:   

• Substitution treatment for alcohol dependence within a framework of careful medical 
supervision along with continuous psychosocial support and social rehabilitation. Treatment 
should be initiated only in patients resistant to existing interventions or in patients for whom 
existing therapies are contra-indicated or not recommended. 

 

The legal basis for this application refers to:  

Article 8(3) of Directive 2001/83/EC – a complete and independent application. The applicant indicated 
that sodium oxybate was considered to be a known active substance.  

The application submitted is composed of administrative information, complete quality data, non-
clinical and clinical data based on applicants’ own tests and studies and/or bibliographic literature 
substituting/supporting certain test(s) or studies. 

Information on Paediatric requirements 

Not applicable 

  

Applicant’s request(s) for consideration 

Conditional marketing authorisation   

The applicant requested consideration of its application for a conditional marketing authorisation in 
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accordance with Article 14-a of the above-mentioned Regulation. 

Accelerated assessment 

The applicant requested accelerated assessment in accordance to Article 14 (9) of Regulation (EC) No 

726/2004 which was not granted by the CHMP. 

 

1 year data exclusivity  

The applicant requested one-year data exclusivity for new indications for a well-established use 
substance, in accordance to Article 10(5) of Directive 2001/83/EC as amended. The applicant believes 
that the proposed indication for Hopveus in the maintenance of abstinence can be considered as a new 
therapeutic indication in accordance with the EC Guidance on new therapeutic indication for a well-
established use substance (European Commission, 2007). 

Considering the major issues raised over the course of the assessment, the applicant withdrew the claim.   

Information relating to orphan market exclusivity 

Similarity 

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No 
847/2000, the applicant did not submit a critical report addressing the possible similarity with 
authorised orphan medicinal products because there is no authorised orphan medicinal product for a 
condition related to the proposed indication. 
 

Scientific advice 

The applicant received scientific advice from the CHMP on 24 June 2010 
(EMEA/H/SA/1539/1/2010/SME/II). The Scientific advice pertained to clinical aspects of the dossier. 

• Adequacy of plan to perform the SMO032/10/02 phase IIB study in alcohol withdrawal syndrome 
(AWS) patients treated as inpatients and the SMO032/11/01 phase III study in AWS treated as 
outpatients. 

• Agreement in the to study 3 dose levels of SMO.IR 3.75, 5.25, and 6.75 g/day t.i.d, in study 
SMO032/10/02 (phase IIB) and a flexible dosage between 3.75 and 6.75 g/day t.i.d in study 
SMO032/11/01 (phase III). 

• Agreement with the suggested duration of study drug administration (5 days), the duration of 
study drug tapering off (5 days), and the duration of the untreated subsequent follow-up period 
(5 days) in both phase IIB (SMO032/10/02) and phase III (SMO032/11/01) studies. 

• Suitability of the selection of the proportion of abstinent days referred to the total number of 
study days as the primary efficacy endpoint of all pivotal phase II and phase III sodium oxybate 
studies for maintenance of complete alcohol abstinence. 

• Adequacy to study 4 daily doses of SMO.IR (2.25, 3.75, 5.25 and 6.75 g/day t.i.d.) in the 
SMO032/10/03 dose response phase II B trial. 
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• Whether the proposal to investigate long term efficacy and safety in the randomized withdrawal 
study design for the continuation study (SMO032/10/06) that will follow the double-blind 12-
week SMO032/10/03 study is acceptable. 

1.2.  Steps taken for the assessment of the product 

The Rapporteur and Co-Rapporteur appointed by the CHMP were: 

Rapporteur: Andrea Laslop Co-Rapporteur: Ewa Balkowiec Iskra 

The application was received by the EMA on 26 June 2018 

The procedure started on 19 July 2018 

The Rapporteur's first Assessment Report was circulated to all CHMP 
members on 

8 October 2018 

 

The Co-Rapporteur's first Assessment Report was circulated to all CHMP 
members on 

8 October 2018 

The PRAC Rapporteur's first Assessment Report was circulated to all 
PRAC members on 

23 October 2018 

The CHMP agreed on the consolidated List of Questions to be sent to 
the applicant during the meeting on 

15 November 2018 

The applicant submitted the responses to the CHMP consolidated List of 
Questions on 

28 February 2019 

The Rapporteurs circulated the Joint Assessment Report on the 
responses to the List of Questions to all CHMP members on 

3 April 2019 

The PRAC agreed on the PRAC Assessment Overview and Advice to 
CHMP during the meeting on 

11 April 2019 

The CHMP agreed on a list of outstanding issues in writing to be sent to 
the applicant on 

26 April 2019 

The applicant submitted the responses to the CHMP List of Outstanding 
Issues on  

16 August 2019 

The Rapporteurs circulated the Joint Assessment Report on the 
responses to the List of Outstanding Issues to all CHMP members on  

17 April 2019 

The outstanding issues were addressed by the applicant during an oral 
explanation before the CHMP during the meeting on 

16 September 2019 

The CHMP, in the light of the overall data submitted and the scientific 
discussion within the Committee, issued a negative opinion for granting 
a marketing authorisation to Hopveus on  

17 October 2019 
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1.3.  Steps taken for the re-examination procedure 

The Rapporteur and Co-Rapporteur appointed by the CHMP were: 

Rapporteur: Jayne Crowe   Co-Rapporteur: John Joseph Borg 

The applicant submitted written notice to the EMA, to request a re-
examination of Hopveus CHMP opinion of 17 October 2019, on 

29 October 2019 

The CHMP appointed Jayne Crowe as Rapporteur and John Joseph Borg 
as Co-Rapporteur on 

14 November 2019 

The applicant submitted the detailed grounds for the re-examination on  6 January 2020 

The re-examination procedure started on  7 January 2020 

The Rapporteur's re-examination assessment report was circulated to 
all CHMP members on  

21 January 2020 

The Co-Rapporteur's assessment report was circulated to all CHMP 
members on  

21 January 2020 

The PRAC rapporteur's re-examination assessment report was circulated 
to all PRAC members on 

21 January 2020 

The Rapporteurs circulated the Joint Assessment Report on the detailed 
grounds for re-examination to all CHMP members on 

9 April 2020 

Expert group were convened to address questions raised by the CHMP 
on  

The CHMP considered the views of the Expert group as presented in the 
minutes of this meeting 

6 April 2020 

The PRAC agreed on the PRAC Assessment Overview and Advice on 17 April 2020 

The detailed grounds for re-examination were addressed by the 
applicant during an oral explanation before the CHMP on 

28 April 2020 

The CHMP, in the light of the scientific data available and the scientific 
discussion within the Committee, re-examined its initial opinion and in 
its final opinion concluded that the application did not satisfy  the 
criteria for authorisation and did not recommend the granting of the 
conditional marketing authorisation   on 

30 April 2020 

2.  Scientific discussion 

2.1.  Problem statement 

2.1.1.  Disease or condition 

Alcohol dependence is defined in ICD 10 as a primary, chronic disease with genetic, psychosocial, and 
environmental factors influencing its development and manifestations. The disease is often progressive 
and fatal. The mean age of onset of AD is around 33 years. It is characterized by impaired control over 
drinking, preoccupation with the drug alcohol, use of alcohol despite adverse consequences, and 
distortions in thinking, most notably denial. Each of these symptoms may be continuous or periodic. 
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2.1.2.  Epidemiology   

The prevalence of AD is estimated at 3.4% among people 18-64 years of age in Europe (Rehm and 
Shield, 2012), resulting in close to 11 million affected people (Rehm et al., 2015). Based on the life 
expectancy after the onset of the disease (20.2 years), and the prevalence of the disease in the 
European Union, the incidence would be 589 000 new cases each year. 

As a consequence, and according to the last estimate of the WHO for 2012, harmful use of alcohol 
accounted for 5.5% of the global burden of disease, 4.6% of disability-adjusted life year, and 3.8% of 
mortality worldwide (WHO, 2014). 

There is strong evidence that alcohol-related harm is determined by the volume of alcohol consumed, 
the drinking pattern, and, on rare occasions, the quality of alcohol consumed (Rehm et al., 2010; 
WHO, 2014). Therefore, subjects’ volume of alcohol consumption has been categorized in different risk 
levels by the WHO (WHO, 2000). 

2.1.3.  Aetiology and pathogenesis 

Moderate dependence is characterized by a raised level of tolerance (needing to drink more to reach the 
same level of intoxication), some symptoms of withdrawal and impaired control over drinking. Severely 
dependent patients additionally show relief drinking, morning drinking, stereotypical drinking, as well as 
blackouts.  

Alcohol withdrawal syndrome (AWS) is a life-threatening condition affecting alcohol-dependent patients 
who discontinue or decrease abruptly their alcohol consumption. The main objectives of the clinical 
management of AWS are to decrease the severity of symptoms, prevent more severe withdrawal 
clinical manifestations such as seizure and delirium, and facilitate entry of the patient into a treatment 
program in order to attempt to achieve and to maintain long-term abstinence from alcohol. 

2.1.4.  Clinical presentation, diagnosis   

Withdrawal symptoms in the detoxification phase are very individually pronounced. Symptoms of alcohol 
withdrawal typically begin within 4-12 hours after cessation or reduction of alcohol use, peak in intensity 
during the second day of abstinence, and generally resolve within several days. Serious complications 
include seizures, hallucinations, and delirium tremens, leading to death in the most severe 
manifestations.  

In the WHO global burden of disease, AD has been reported as a disability class III or greater, which 
refers to a “moderate and severe” disability (WHO, 2004). The disabling effects manifest themselves in 
absenteeism from work, failure to fulfil one’s social roles, and other interpersonal problems and 
functional problems in daily life (Ormel, 1994; Samokhvalov et al., 2010). 

Moreover, AD sustains high alcohol consumption, and thus is associated with acute and chronic health 
consequences, most notably (Rehm et al., 2010; WHO, 2014): 

• Neuropsychiatric conditions: epilepsy 

• Gastrointestinal diseases: liver cirrhosis and pancreatitis 

• Cancers: cancer of the mouth, nasopharynx, other pharynx, larynx, oesophagus, colon and 
rectum, liver and female breast 

• Cardiovascular diseases: hypertensive heart disease, ischaemic heart disease, atrial fibrillation, 
stroke 
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• Infectious diseases: pneumonia and tuberculosis 

• Intentional and unintentional injuries 

2.1.5.  Management 

Treatments for AD often start with a detoxification phase (treatment of AWS) followed by a relapse 
prevention phase. 

Alcohol Withdrawal Syndrome 

Patients with severe AWS are usually treated in an in-patient setting with benzodiazepines (BZDs). Two 
pharmacologic classes of drugs have been used for outpatient detoxification: BZDs and anticonvulsants 
(Volpicelli et al., 2014). The use of BZD is however associated with numerous side effects (e.g., sedation, 
memory deficit, and respiratory depression) particularly in patients with impaired liver function, as is 
often the case in alcoholics (Skala et al., 2014). Some anticonvulsants have demonstrated efficacy 
compared to placebo, but there is still insufficient evidence to conclude in their superiority to BZDs to 
prevent seizures or reduce side effects (Volpicelli et al., 2014). 

Maintenance of abstinence 

Besides being treated with psychosocial support, patients may also receive pharmacological treatment. 
Disulfiram, acamprosate and naltrexone are currently approved in many countries for relapse prevention 
in alcohol dependence. These medicines are only recommended as adjunctive to psychosocial counselling 
in motivated patients. 

Disulfiram was the first drug approved in this indication more than sixty years ago. It interferes with 
alcohol metabolism, causing accumulation of toxic acetaldehyde (EMA, 2010a).  

Oral naltrexone, a non-selective opioid antagonist, was approved in the 1990s in Europe and in the US. 
Naltrexone-treated alcohol-dependent patients have been reported to drink less frequently and smaller 
quantities. 

Acamprosate, a GABA agonist and functional glutamate antagonist compound, was first approved in the 
prevention of relapse in alcohol dependent subjects in Europe in 1989 and then in the US in 2004. 

Moreover, Nalmefene, an opioid antagonist, was approved throughout the European Union in 2013 in 
the reduction of alcohol consumption in alcohol dependent patients with a High or Very High Drinking 
Risk Level (DRL). 

 

About the product 

Hopveus contains the active substance sodium oxybate and is presented as granules for oral 
administration in 750 mg, 1250 mg and 1750 mg sachets.  

Sodium oxybate is the sodium salt of Gamma-hydroxybutyric acid (GHB). GHB is a pharmacological 
agent, a derivative of the gamma-aminobutyric acid (GABA), able to interfere with the activity of GABA, 
dopamine, serotonin, acetylcholine and opioids. It is an endogenous neurotransmitter, naturally present 
in the brain and involved in many reactions of the CNS. Sodium oxybate is a partial agonist on both 
GABAA and GABAB receptors. It binds also with high affinity with GHB-specific receptors. Like GABA it 
exerts an overall inhibiting effect on the CNS. 

Of note, Alcover syrup (sodium oxybate) is already approved at national level for the indication: 

• In Italy:   



 
Assessment report    
EMA/CHMP/295427/2020  Page 14/160 
 

*In alcohol abstinence syndrome  

• In Austria:  

* in acute alcohol withdrawal syndrome in case of chronic alcohol abuse 

* As adjuvant in the long-term alcoholic detoxification therapy under careful medical 

 

Type of Application and aspects on development 

• The applicant requested an accelerated assessment. The CHMP did not agree as  Hopveus was 
not considered to be of major public health interest based on the fact that, the public health impact of a 
newly available pharmacologic treatment option is considered to be less widespread than envisioned by 
the applicant. Hopveus can be considered an interesting addition to the armamentarium of the clinician 
treating patients with alcohol dependence. However, psychotherapeutic intervention is the main pillar of 
rehabilitation, and the outcomes depend not solely on the drinking risk level but also on the willingness 
of alcohol dependent patients to undergo treatment. Therefore, the estimated impact seems to be 
overrated taking into account the relatively low numbers of patients undergoing integrated treatment. 

In conclusion, an unmet medical need in the treatment of alcohol dependence is not denied; however, 
the presented product does not fulfil the criteria for an accelerated assessment as described in the EMA 
guideline on accelerated assessment.   

The applicant requested consideration of its application for a Conditional Marketing Authorisation in 
accordance with Article 14 (9) of Regulation (EC) No 726/2004 based on the following argumentation: 

• The benefit-risk balance is positive based on the available data provided with supportive evidence 
from at least some of the studies. 

• It is likely that the applicant will be able to provide comprehensive data.  

In order to confirm the efficacy results in the target population, a Specific Obligation was proposed by 
the applicant.  

• Unmet medical needs will be addressed 

Learned societies, AD specialists and patient associations recognize that there is a high need for more 
effective treatments. In addition, there is no treatment effective in both phases and thus the treatment 
of AWS and the prevention of relapse by a single pharmacological agent that would provide also the 
additional advantage from a clinical standpoint to avoid the switch of medication from the detoxification 
to relapse prevention phase of the treatment.   

• The benefits to public health of the immediate availability outweigh the risks inherent in the fact 
that additional data are still required. Hopveus is bioequivalent to Alcover Syrup, already approved in 
similar indications in Italy and in Austria.  Those real-life data support the fact that the product can 
address the unmet need also in light of safety via its abuse/misuse deterrent formulation compared to 
the syrup. Thus, it is in the interest of patients for Hopveus to be available throughout the EEA.   

2.2.  Quality aspects 

2.2.1.  Introduction 

The finished product is presented as granules in sachet containing 750 mg, 1250 mg or 1750 mg of 
sodium oxybate.  
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Other ingredients are: sugar spheres (contain sucrose and maize starch), sodium bicarbonate, 
povidone, magnesium aluminometasilicate, talc, hypromellose, sucralose, stearic acid and apple 
flavouring.  

The product is available in sachets (paper/PE/aluminium/PE).  

2.2.2.  Active substance 

General information  

The chemical name of sodium oxybate is sodium 4-hydroxybutanoate corresponding to the molecular 
formula C4H7NaO3. It has a relative molecular mass of 126.1 g/mol and the following structure: 

 

 

Figure 1: Active substance structure 

 
The chemical structure of sodium oxybate was elucidated by a combination of elemental analysis, 1H-
NMR, 13C-NMR, IR, mass spectrometry and UV spectroscopy.  

Sodium oxybate is a fine, white to off-white, hygroscopic powder, photostable, very soluble in water, 
freely soluble in methanol and slightly soluble in ethanol.  

Sodium oxybate is achiral. Polymorphism has not been observed for sodium oxybate. 

The documentation of the drug substance has been provided using the ASMF procedure. 

Manufacture, characterisation and process controls 

Detailed information on the manufacturing of the active substance has been provided in the restricted 
part of the ASMF and it was considered satisfactory. 

Sodium oxybate is synthesized in one main step using commercially available well-defined starting 
materials with acceptable specifications.  

Adequate in-process controls are applied during the synthesis. The specifications and control methods 
for starting materials and reagents have been presented.  
The characterisation of the active substance and its impurities are in accordance with the EU guideline 
on chemistry of new active substances. 

The overall control of related substances and potential impurities is considered acceptable. The carry-
over of the starting material GBL, as well as the fate and purge of potential process-related- and 
degradation impurities have been adequately discussed. A discussion on elemental impurities according 
to ICH Q3D was provided.  An adequate discussion on impurities with genotoxic potential according to 
M7 has been provided. 

The active substance is packaged in double polyethylene bags tied with strips and gel desiccant between 
two bags which comply with the EC directive 2002/72/EC and EC 10/2011 as amended. 
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Specification 

The active substance specification includes tests for: appearance (Ph. Eur.), identity (HPLC-DAD, 
melting point, sodium as per Ph. Eur.), clarity of solution (Ph. Eur.), colour of solution (Ph. Eur.), pH 
(Ph. Eur.), water content (KF), assay (potentiometric titration, HPLC),  related substances (HPLC), 
residual solvents (GC-FID) and microbial purity (Ph. Eur.). 

Batch analysis data of 3 commercial scale batches of the active substance are provided. The results are 
within the specifications and consistent from batch to batch. 

Stability 

Stability data from three commercial scale batches of active substance from the proposed 
manufacturer stored in the intended commercial package for up to 36 months under long term 
conditions (25 ºC / 60% RH) and for up to 6 months under accelerated conditions (40 ºC / 75% RH) 
according to the ICH guidelines were provided. No stress study was performed. Instead, a literature 
review in line with the CHMP guideline on stability testing: stability testing of existing active substances 
and related finished products was submitted which is acceptable. 

The following parameters were tested: appearance, water content, assay, related substances and 
microbial impurities. The analytical methods and specifications used were the same as for release and 
were stability indicating. The stability under long term conditions reveals that sodium oxybate 
remained within the specification for all parameters tested. No degradation and no change of the 
impurities level were observed over the test period. An increase of water content was observed, but it 
remained within the specification limits.  

The 6 month accelerated stability testing was first performed on 3 validation batches. An increase in 
water content in the range from 2.27 % up to 3.54 %, was observed in all three batches. No 
degradation was observed. The increase of water content was attributed to the fact that the samples 
packaging was not closed tightly enough, allowing the air to come into contact with the compound. To 
confirm this assumption, a second 6 month accelerated stability study on 3 commercial scale batches 
was performed. This study was completed, and the active substance remained within the specification, 
also regarding the water content. The evaluation of the results from the accelerated studies 
demonstrated that sodium oxybate, although being a hygroscopic compound, is not degradable by 
moisture. 

The stability results indicate that the active substance manufactured by the proposed supplier is 
sufficiently stable. The stability results justify the proposed retest period of 36 months without any 
special storage conditions in the proposed container. 

2.2.3.  Finished medicinal product 

Description of the product and Pharmaceutical development 

The finished product is an immediate release, oral dry formulation of sodium oxybate, presented as 
flavoured coated granules filled in aluminium complex sachets (stick packs), packed by 3 units 
corresponding to a 1-day treatment. The product is available in three strengths: 750 mg, 1250 mg and 
1750 mg.  

Each strength is packaged in sachets of different size, and the immediate and outer packaging is 
designed with a different colour for strengths, as described in the table below: 

 



 
Assessment report    
EMA/CHMP/295427/2020  Page 17/160 
 

Table 1 Primary packaging of each strength 

 

 

The same bulk granules, with the same batch formula are used to manufacture the three strengths (by 
filling different amounts into the sachets). 

The aim of the pharmaceutical development was to develop a rapid release solid form of sodium 
oxybate bioequivalent to the existing liquid form of sodium oxybate, Alcover® oral solution, already 
authorised in Austria and Italy. XYREM®, also contain sodium oxybate as API and it’s approved in the 
treatment of narcolepsy with cataplexy in the EU. The second target was to develop a solid form with 
an insoluble core preventing the risk of abuse, misuse and criminal diversion. The applicant has 
developed a different dosage form, namely granules in sachet for directly pouring into the mouth with 
the aim to reduce the risk of abuse/misuse of sodium oxybate. The pharmaceutical development has 
been discussed in detail. The characteristics of the active substance sodium oxybate and excipients 
used in the formulation are described. Initially it was considered a formulation to have prolonged 
release absorption to decrease the 3 daily intakes. The decision to develop an immediate release 
formula as fast dissolving floating granules was justified by the narrow absorption window of the 
sodium oxybate and for this reference is made to XYREM SmPC pharmacokinetics data. Therefore, an 
immediate release solid formulation bioequivalent to the existing liquid formulations was developed. 

Sugar spheres are used for support as inert cores. For taste masking, liquid apple flavouring is used 
which meets all relevant legal requirements for food flavourings. All excipients are well known 
pharmaceutical ingredients and their quality is compliant with Ph. Eur standards. There are no novel 
excipients used in the finished product formulation.  

The applicant described in detail the manufacturing process development. Different technologies for 
the manufacturing of active cores for the granules were considered.  

The dissolution was investigated deeply in every development step. Dissolution data of the final 
uncoloured-flavoured formulation (3SMOI005) for all three strengths (750 mg, 1250 mg and 1750 mg) 
in all three pH media (1.2, 4.5 and 6.8) are provided. Respective dissolution profiles are included in the 
dossier. 90% of the drug was released in 15 min. The discriminatory power for the final uncoloured-
flavoured composition has been demonstrated. The dissolution method is capable to distinguish 
between immediate releasing granules and the modified release dosage form (3SMOI002). 

As the active substance is classified as very rapid soluble, the dissolution method is considered to be 
adequate without further justification according to EMA guidance EMA/CHMP/CVMP/QWP/336031/2017. 

Since the active substance itself became a popular recreational drug in the last 20 years due to its 
euphoric, disinhibiting effects by enhancing sociability, it became known as a “date rape drug”. The 
applicant therefore has submitted data on solubility tests of formulation 3SMOI004 and the final 
uncoloured-flavoured formulation (3SMOI005) in different beverages. It has been demonstrated that 
regardless of the type of drink, alcoholic or non-alcoholic, still or fizzy, cold or hot, a visible layer of 
granules remains in the liquid even after several days. This is due to the insoluble core which has been 
used against misuse purpose. The fact that there is always a visible residue of the product in the drink 
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shows that the risk of criminal use is reduced with the solid oral form of the product compared to the 
liquid formulation.  

The applicant presented a test for risk of misuse/diversion use of sodium oxybate. The granules were 
introduced in the different drinks and compared to a reference (same drink without granules and in the 
same container). In all the drinks tested, layers of granules were always present in the liquid either at 
the surface and/or at the bottom of the glass.  The tests to evaluate the behaviour of Hopveus in 
different drinks were repeated using the three strengths proposed for marketing 750 mg, 1250 mg and 
1750 mg. The drinks   tested included also white coffee, fruit and vegetable juices, other alcohols and 
coloured cocktails. This supports that the proposed solid oral granules product could hardly be used for 
criminal purposes. 

The primary packaging is sachets (paper/PE/aluminium/PE). The material complies with Ph.Eur. and EC 
requirements. The choice of the container closure system has been validated by stability data and is 
adequate for the intended use of the product.  

Manufacture of the product and process controls 

The manufacturing process consists of eight main steps.  
The process validation has been performed for the three strengths (750 mg, 1250 mg and 1750 mg) on 
three full industrial batch size batches. It has been demonstrated that the manufacturing process is 
capable of producing the finished product of intended quality in a reproducible manner. The 
manufacturing process, including IPCS, is sufficiently described. All the control parameters together with 
the specification ensure the manufacturing of a reproducible finished product.  

Product specification  

The finished product release specifications include appropriate tests for this kind of dosage form. They 
include: 

For bulk product: appearance (visual), identification (HPLC, UV) water content (KF), residual solvents 
(Ph. Eur.), and assay (Ph. Eur.); 

For the finished product: appearance (visual), packaging (visual), sealing (methylene blue), mean mass 
(internal method), mass variation (Ph. Eur.), identification (HPLC, UV), water content (KF), dissolution 
(Ph. Eur.), Residual solvents (GC-FID), API content (HPLC), related substance (HPLC) and microbial 
determination (Ph. Eur.).  

The potential presence of elemental impurities in the finished product has been assessed on a risk-
based approach in line with the ICH Q3D Guideline for Elemental Impurities. 

The analytical methods used have been adequately described and appropriately validated in 
accordance with the ICH guidelines. Satisfactory information regarding the reference standards used 
for assay and impurities testing has been presented. The finished product manufacturer is using the 
same reference standards as the active substance manufacturer. 

Batch analysis results are provided for three commercial scale batches confirming the consistency of 
the manufacturing process and its ability to manufacture to the intended product specification.  

Stability of the product 

Stability data from three bulk batches of finished product (two batches per strength) stored for up to 24 
months under long term conditions (25 ºC / 60% RH and 30 ºC / 65% RH) and for up to 6 months under 
accelerated conditions (40 ºC / 75% RH) according to the ICH guidelines were provided. The batches of 
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medicinal product are identical to those proposed for marketing and were packed in the primary 
packaging proposed for marketing.  

The tests and specification limits are the same as for release, with the exception of the specification of 
impurity D.  

The results show an increase of the level of the ɣ-butyrolactone under all the stability conditions; 
however, it remains far below the specification limit. The results available for the accelerated stability 
conditions (6-month results for two batches of dosage forms 750, 1250 and 1750 mg) show an increase 
of the level of one unknown impurity (RRT=1.7); this impurity remains below the identification limit. No 
change was observed in any of the other parameters tested. 

Based on available stability data, the proposed shelf-life of 36 months and no special storage 
conditions are acceptable. 

Adventitious agents 

No excipients derived from animal or human origin have been used. 

2.2.4.  Discussion on chemical, and pharmaceutical aspects 

The finished product is an immediate release, oral dry formulation of sodium oxybate presented as 
bioequivalent to the existing liquid formulations. This new formulation forms a visible layer of insoluble 
granules when mixed with drinks independent of their nature (alcoholic or non-alcoholic, still or fizzy, 
cold or hot). This formulation was developed as an improvement from the nationally authorised 
pharmaceutical form (oral solution) as a deterrent for misuse. Information on development, 
manufacture and control of the active substance and finished product has been presented in a 
satisfactory manner. The results of tests carried out indicate consistency and uniformity of important 
product quality characteristics, and these in turn lead to the conclusion that the product should have a 
satisfactory and uniform performance in clinical use.  

2.2.5.  Conclusions on the chemical, pharmaceutical and biological aspects  

The quality of this product is considered to be acceptable when used in accordance with the conditions 
defined in the proposed SmPC. Physicochemical and biological aspects relevant to the uniform clinical 
performance of the product have been investigated and are controlled in a satisfactory way.  

2.2.6.  Recommendations for future quality development   

Not applicable. 

2.3.  Non-clinical aspects 

2.3.1.  Introduction 

2.3.2.  Pharmacology 

Primary pharmacodynamic studies  

The active ingredient of Hopveus is sodium oxybate, the sodium salt of γ-hydroxybutyric acid GHB. 
GHB is an endogenous fatty acid and a metabolite and precursor of γ-aminobutyric acid (GABA), an 
inhibitory neurotransmitter acting on GABA receptors to mediate its physiological effects, i.e. CNS 
depression. Whereas GABAB receptors require higher (millimolar) concentrations of GABA for their 



 
Assessment report    
EMA/CHMP/295427/2020  Page 20/160 
 

activation and, thus, depend on exogenous GABA supplementation, extra-synaptic GABAA receptors are 
activated already at lower, i.e. endogenous, GABA levels. GABAA receptors have – among others - also 
been identified to be targets for ethanol. The proposed mode of action is therefor based on at least 
partial overlapping target receptors for ethanol and GABA rendering GABA an alcohol mimetic. 

In support of the indications applied for in the scope of this MAA the non-clinical information provided 
was based on studies conducted with Alcover solution and literature references. No non-clinical studies 
were performed with Hopveus. This was considered in line with the Guideline on the Non-Clinical 
Documentation for Mixed Marketing Authorisation Applications (CPMP/SWP/799/95 

Evidence for the effectiveness of GHB during alcohol withdrawal has been obtained from studies with 
alcohol intoxicated rats where GHB administration reduced the severity of withdrawal syndromes. 
Experiments in alcohol-preferring rats also demonstrated the capability of GHB to reduce the voluntary 
alcohol intake in a dose-dependent manner for a limited time-period. Of note, the reduction of alcohol 
consumption in rats was observed at doses exceeding the clinical dose by multiples. 

The suitability of GHB as a substitute for ethanol has been demonstrated in a cross-tolerance study in 
rats indicting that the dose window of complete substitution is very narrow. GHB was also 
demonstrated to act as an anxiolytic at a non-sedating dose-level in alcohol-preferring rats. Thus, 
together with the results of a drug discrimination study the outcomes of these experiments are 
supportive of the alcohol-mimetic potential of GHB. 

Secondary pharmacodynamic studies 

No consistent secondary pharmacologic effects have been identified for sodium oxybate across 
different species. Adverse events are mostly related to exaggerated primary pharmacology. Initial 
reports of stimulation of growth hormone production could not be confirmed in subsequent in vitro and 
in vivo studies. 

Safety pharmacology programme 

The safety pharmacology profile of sodium oxybate is already characterized via the long-term clinical 
use of nationally authorised medicinal products. The major non-clinical findings in this respect were 
dopaminergic hyperactivity and sedations (CNS), a decrease in respiration, increase in blood pressure 
and heart rate in rats. Of note, these observations were made exclusively at very high dose-levels. No 
effects on ECG parameters in dogs and on the gastrointestinal system were identified. Moreover, non-
clinical data provide evidence that tolerance to GHB might be developed by changing neurotransmitter-
responsiveness and that, due to shared pharmacologic effects with ethanol, GHB consumption can lead 
to dependence. 

Pharmacodynamic drug interactions 

Pharmacodynamic drug interaction studies with ethanol in rats demonstrated that ethanol augments 
the locomotor suppressing effects of GHB in the functional observation battery. Thus, the concomitant 
use of other CNS depressing drugs should be avoided. 

Overall, the non-clinical documentation on the pharmacology of sodium oxybate supports its clinical 
use in the intended indications. 
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2.3.3.  Pharmacokinetics 

Sodium oxybate is rapidly absorbed after oral administration following non-linear kinetics. A certain 
saturation effect with regard to plasma levels has been observed after administration of higher doses. 
The oral bioavailability in rats after oral administration was 75-95%.  

GHB has been found to distribute rapidly into virtually all tissues of the body after i.v. injection by 
whole body autoradiography. GHB was rapidly distributed to the brain of various species and reached 
considerably higher than physiological concentrations. Distribution could also be demonstrated to the 
foetuses of pregnant mice. 

Plasma protein binding of GHB is considered negligible in all species investigated including humans. 

Orally ingested GHB undergoes the first pass effect and, to a major part, enters the Krebs-cycle. A 
minor amount of GHB is metabolized by β-oxidation. The ultimate metabolite of GHB is CO2 which is 
finally exhaled. Approximately 90% of exogenously administered GHB are catabolized to CO2 and the 
remaining part is excreted via the urine whereas it is virtually not detectable in the feces. GHB has a 
very short half-life of 30 to 60 minutes after oral ingestion in humans and, thus, virtually no potential 
for accumulation. 

No marked interaction with human P450 cytochrome isoenzymes could be ascribed to GHB. Clinically 
relevant interaction has however been detected with regard to anticonvulsant drugs and L-Dopa. These 
compounds interact with GHB dehydrogenase and can decrease or increase GHB plasma levels. 

2.3.4.  Toxicology 

Acute and chronic toxicity  

According to the Guideline on the Non-Clinical Documentation for Mixed Marketing Authorisation 
Applications (CPMP/SWP/799/95): 

“Non -clinical investigations are normally not required when there is sufficient well-documented clinical 
experience to establish all aspects of clinical efficacy and safety. Non-clinical investigations may be 
needed if a safety concern is recognised or suspected based on the pharmacological class or the clinical 
experience with the product. "  
 
The non-clinical toxicology information provided was comprised of studies conducted with Alcover 
solution and literature references. 
 

Acute and chronic toxicity of sodium oxybate was investigated in several species and occurred only at 
very high doses (LD50 of ~ 1g/kg in rats in acute and 350 and 150 mg/kg/day in rats and dogs, 
respectively, in chronic toxicity studies). The clinical signs and cause of death in animals receiving very 
high doses were in general CNS depression including sedation, hypnotic effects and in extreme cases 
respiratory depression. Thus, it can be concluded that the acute and chronic toxicity of sodium oxybate 
is most likely a result of exaggerated pharmacodynamic effects. 

Genotoxicity 

The potential genotoxicity of sodium oxybate was assessed by an Ames-test, a Saccharomyces 
cerevisiae gene mutation assay and an in vivo micronucleus test in mice. No evidence for mutagenic 
potential of sodium oxybate was obtained from these studies. 
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Carcinogenicity 

The applicant did not perform a carcinogenicity study with sodium oxybate but submitted literature 
references on the carcinogenicity of GHB. From the information provided no risk of any carcinogenic 
potential of GHB and its precursors (GBL, 1,4-butanediol) could be identified.  

Reproduction Toxicity 

Non-clinical study results on reproductive and developmental toxicity did not reveal any adverse 
effects of sodium oxybate on fertility and early embryonic, embryo-fetal as well as pre- and postnatal 
development. Of note, signals for increased perinatal mortality in relation to administration of sodium 
oxybate have been observed in non-clinical studies for a different product containing sodium oxybate. 
Therefore, Hopveus is not recommended during pregnancy. 

Local Tolerance and other toxicity studies 

No studies on juvenile toxicity have been conducted, which is acceptable in view of the proposed 
indication. 

No studies on local tolerance, antigenicity and immunotoxicity have been conducted, which is 
acceptable given the route of administration and the nature of the active substance, respectively. 

Non-clinical studies provided some evidence that sodium oxybate could potentially induce dependence 
following administration of high doses over a long time period. 

2.3.5.  Ecotoxicity/environmental risk assessment  

Sodium oxybate is the sodium salt of γ-hydroxybutyric acid (GHB), a short-chain fatty acid acting as a 
neurotransmitter in the mammalian brain. Due to the endogenous nature of the active ingredient and 
its rapid and almost complete metabolization to CO2 an environmental risk is considered negligible and 
the submission of specific ERA studies is not required. 

2.3.6.  Discussion on non-clinical aspects 

In support of Hopveus MAA a compilation of existing study results conducted with Alcover syrup and 
literature references covering the pharmacology, pharmacokinetics and toxicology of the active 
ingredient was submitted. No non-clinical data was generated with Hopveus. This is considered 
acceptable based on the recommendations outlined in the EMA guideline on the Non-Clinical 
Documentation for Mixed Marketing Authorisation Applications (CPMP/SWP/799/95). 

The information provided, based on study results on alcohol withdrawal, alcohol consumption and 
alcohol replacement derived from appropriate animal models supports the pharmacology of sodium 
oxybate in the intended indication.  The non-clinical evidence that sodium oxybate might enhance the 
effect of other CNS-depressing drugs is recognized.  

There was also uncertainty regarding the potentially increased perinatal mortality as observed in non-
clinical studies, which would recommend not to use the product during pregnancy. Furthermore, non-
clinical studies provided evidence that sodium oxybate could potentially induce dependence following 
administration of high doses over a long time period. 
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2.3.7.  Conclusion on the non-clinical aspects 

From a non-clinical perspective, the MAA of Hopveus is overall supported; however, as outlined above, 
some concerns still remain. 

2.4.  Clinical aspects 

2.4.1.  Introduction 

GCP 

The Clinical trials were performed in accordance with GCP as claimed by the applicant 

• Tabular overview of clinical studies 

 

Table 2  
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Table 3

 

2.4.2.  Pharmacokinetics 

The applicant reported that the oral PK profile of sodium oxybate has been studied in healthy volunteers 
(Borgen et al., 2003), patients with liver impairment (Ferrara et al., 1996), alcohol-dependent patients 
(Ferrara et al., 1992) and narcoleptic patients (Borgen et al., 2004). The PK profile of sodium oxybate 
is nonlinear because of capacity-limited absorption and elimination.  

Overall, the results of the 2 bioequivalence studies (SMO032/10/01 CSR and SMO212/09/01 CSR) 
performed in order to evaluate PK of Hopveus granules in sachet immediate release (SMO.IR) and slow 
release (SMO.SR) vs. other available oral formulations of sodium oxybate are in line with the PK profile 
of sodium oxybate described in the literature.  

Absorption  

Sodium oxybate is rapidly absorbed by the oral route in the upper part of gastro-intestinal tract and 
undergoes a first-pass hepatic metabolism involving liver enzymes. Peak plasma concentrations are 
observed within 20 to 45 minutes after oral administration (Ferrara et al., 1992; Palatini et al., 1993). 
Following administration of sodium oxybate 25 mg/kg every 12 h for 7 days, a mean maximum plasma 
concentration of 55 μg/mL was reached in a median 30 min (Ferrara et al., 1992). In the bioequivalence 
studies SMO032/10/01 and SMO212/09/01, Tmax was at 0.5 hours for SMO.IR granules, Alcover® 
solution and XYREM® solution, while mean Cmax ranged between 50.19 and 63.33 μg/mL. With 
increasing doses, significant increases in Tmax have been observed with little change in the peak plasma 
concentration (Cmax), in relation with saturation of absorption when increasing doses (Ferrara et al., 
1992, Palatini et al., 1993). 

• Bioavailability 

The absolute bioavailability of sodium oxybate was found to be about 26% when a dose of 100 mg/kg 
was compared after intravenous and oral administration (Vree et al., 1978). 



 
Assessment report    
EMA/CHMP/295427/2020  Page 25/160 
 

• Bioequivalence  

Two bioequivalence studies were conducted with Hopveus SMO.IR granules, namely, SMO212/09/01 and 
SMO032/10/01:   

Bioequivalence-Study SMO0212/09/01 was a single-center, open-label, randomized, single dose (1.75g 
sodium oxybate) four-way crossover study in healthy male volunteers to compare the pharmacokinetic 
profile of 4 oral formulations of sodium oxybate in 12 healthy volunteers. The number of 12 subjects is 
considered the absolute minimum to be included. 
 

Table 4 

 
 

According to the results of this study, it is assumed that more subjects would have shown a better 
outcome. The wrong interpretation of the BE-Guideline and the resulting incorrect calculation of the 
sample size have to be seen as an important deficiency of the study leading to the unspecific results. It 
was concluded that Xyrem® reference solution and SMO-IR granules have comparable bioavailability in 
terms of Cmax, AUCt and AUCinf. However, it could not be concluded that Alcover® reference solution 
and SMO-IR granules have comparable bioavailability. The relevance of these study results is limited, 
because of the small number of included subjects. Nevertheless, the point estimate hints to the same 
direction as the BE-Study SMO032/10/01 does.  

Bioequivalence-Study SMO032/10/01 was a single center, randomized, single dose (1.75g sodium 
oxybate), open-labelled, laboratory-blinded, 2-period, 2-sequence, crossover study in 48 healthy male 
and female subjects to compare the relative bioavailability of two different formulations of sodium 
oxybate after a single oral dose administration under fasting conditions.  
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Table 5 
 

 
 
Although the 90 % CI indicates supra-bioavailability, the corresponding values of Cmax, AUCT and AUC∞ 
lie within the predefined acceptance limits, between 80-125, and therefore, bioequivalence was 
sufficiently demonstrated by this study for SMO.IR and Alcover.  

• Influence of food 

Food has an impact on the bioavailability of sodium oxybate. A PK study in healthy subjects showed that 
food significantly reduced the rate and amount of absorption and therefore reduces peak plasma 
concentration and overall systemic absorption, suggesting that SMO should be taken, as far as possible, 
in fasting conditions (Borgen et al., 2003). Bioequivalence studies were conducted under fasting 
conditions. Corresponding information that sodium oxybate should be taken at least half an hour before 
meals or at least 2 to 3 hours after food consumption was provided in the proposed SmPc. 

Distribution 

Sodium oxybate readily crosses the blood-brain barrier and does not accumulate in plasma (Ferrara et 
al., 1992). The apparent volume of distribution (Vd/F) of Hopveus in healthy volunteers was 25.37 and 
21.60 L in Hopveus SMO.IR granules vs. 26.53 and 26.89 L in Alcover® liquid and 25.72 L in XYREM® 
solution in the bioequivalence studies SMO032/10/01 and SMO212/09/01.  
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Elimination 

Sodium oxybate is rapidly eliminated, with an elimination half-life (t½) of 30 to 60 minutes. It is almost 
completely converted into carbon dioxide and water through the Krebs cycle. Only about 1% of 
administered sodium oxybate is eliminated as unchanged drug in the urine (Ferrara et al., 1992), the 
primary route of elimination is first-pass metabolism. 

• Metabolism 

The information about metabolism of sodium oxybate is provided from literature. Sodium oxybate 
undergoes an extensive first-pass metabolism and is primarily eliminated by the liver (Borgen et al., 
2004, Keating, 2014). Sodium oxybate is metabolised in part to succinic acid in the CNS, which then 
enters to the Krebs cycle, and is also eliminated via β-oxidation (Keating, 2014). Therefore, no 
involvement of CYP isoenzymes is expected. Sodium oxybate conversion to succinic semialdehyde can 
be catalysed by cytosolic GHB-dehydrogenase or mitochondrial GHB-ketoacidtranshydrogenase (Snead 
and Gibson, 2005).  

• Pharmacokinetics of metabolites 

PK of metabolites was not specifically investigated in a human study. 

Dose proportionality and time dependencies 

Due to the lack of appropriate parameters in terms of PD for SMO effects in the treatment of AWS and 
in the maintenance of alcohol abstinence, dose effects, proportionality and time dependency cannot be 
characterized. 

• Intra- and inter-individual variability 

Concerns were raised over Intra- and inter-individual variability. The intra-subject CV (%) from the 
confirmatory bioequivalence study SMO032/10/01 for Cmax, AUCT and AUC∞ were 18.7,8 and 7.9 % 
respectively.  

• Pharmacokinetics in target population 

The applicant only investigated the PK of sodium oxybate in healthy volunteers. No data regarding 
pharmacokinetics in the target population was presented.  

Interaction between sodium oxybate and alcohol, particularly in case of alcohol intoxication, due to a 
relapse could lead to CNS / respiratory depression. An alcohol interaction study has been performed in 
healthy volunteers with the solid formulation of sodium oxybate (Hopveus).  

Due to the frequent comorbidities in the population, the applicant was requested to elaborate on the 
severity of liver dysfunction (e.g. what levels of AST, ALT, GGTP or serum bilirubin) that requires 
reduction of Alcover dosage. It was clarified that SMO dose should be halved in cirrhotic patients (Child 
Pugh A, B or C). 

Special populations 

Specific PK data exploring the relevance of important subgroups (older patients, adolescents, race, 
gender etc.) are not available. 

Since sodium oxybate is metabolised in the liver and only small amounts of the administered dose is 
eliminated with the urine, no dose adjustment is recommended in patients with renal impairment, 
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although such patients should be advised to reduce their sodium intake (Keating, 2014). This 
recommendation was acknowledged, and the SmPC section 4.4 on sodium intake updated. A slower 
rate of elimination has been reported in investigating the PK profile of sodium oxybate after oral 
administration of a single 25 mg/kg dose in patients with liver cirrhosis. As compared to normal 
controls, t½ and AUC were doubled. Since t½ did not exceed 2 h in that study, any drug accumulation 
is very unlikely with a T.I.D. dosing regimen. Nevertheless, it is recommended to start the treatment in 
patients with alcoholic liver disease with a half-dose and to carefully monitor the patient if upward dose 
adjustments are required (Ferrara et al., 1996). 94 patients with hepatic impairment have been 
treated with sodium oxybate in clinical trials.  Among these 94 patients, 16 were studied in a 
pharmacokinetic trial which indicated that the starting dose of sodium oxybate should be reduced by 
50 to 60%. Information regarding laboratory parameters describing liver function was agreed to be 
included in the proposed SmPC to allow appropriate choice of Hopveus dose depending on severity of 
liver dysfunction.   

As weight is one of the main factors influencing the PK of sodium oxybate, the applicant proposed a 
dosing scheme based on drinking risk level as well as on body weight. 

Pharmacokinetic interaction studies 

No interaction studies were performed with the sodium oxybate granules.  

Interaction’s data have been provided by the applicant from literature and from Xyrem SmPc.  

Drug interaction studies in healthy adults demonstrated no pharmacokinetic interactions between SMO 
(single dose of 2.25 g) and the antidepressants protriptyline hydrochloride (single dose of 10 mg) and 
duloxetine (60 mg at steady state).  However, a possible additive effect cannot be excluded when 
higher dosages of SMO (up to 9 g/day) are co-administered with higher dosages of hypnotics, opioids 
or antidepressants. 

Co-administration of SMO (2.25g/day) and lorazepam (2mg/day) resulted in similar PK profiles to 
those observed when each of these drugs was given alone, however it did produce sleepiness with an 
increased effect when SMO and lorazepam were co-administered. Therefore, special caution should be 
observed in case of concomitant administration of sodium oxybate with CNS-depressants such as 
sedative hypnotics as they may potentiate the CNS-depressant effects of sodium oxybate 

During the clinical trial development performed by D&A PHARMA or Laboratorio Farmaceutico C.T., 54 
(7.6%) patients were concomitantly exposed to SMO and various psychoactive agents known to exert 
Central Nervous System (CNS) depression.  

A search has been performed in the clinical database and could not identify any increase of incidence 
of CNS-related Adverse Events (AEs) in these patients. 

In a search in 36 studies published in the literature and involving 2 106 patients exposed to 
pharmaceutical SMO, more than 200 patients were concomitantly exposed to SMO and various 
psychoactive agents no relevant information was found.  

As a possible additive effect of antidepressants and sodium oxybate cannot be excluded.   

Respective information about possible drug-drug interaction has been included in the proposed SmPC 
and a contraindication of Hopveus was proposed in patients with major depression and severe 
psychiatric disorders.   
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2.4.3.   Pharmacodynamics 

Mechanism of action 

Information on pharmacodynamics of sodium oxybate has been retrieved from publicly available 
scientific literature. GHB acts as a neurotransmitter / neuromodulator in the CNS, though the 
physiological role of endogenous GHB has yet to be clarified (Vayer et al., 1987). GHB binds with a 
relatively low affinity to GABAB receptors (Carter et al., 2009c). Sodium oxybate can act at GABAB 
receptors both directly as a partial agonist and indirectly through GHB-derived GABA (Hösli et al., 1983; 
Wong et al., 2004).  

GHB receptors have large functional (and probably structural) homologies with GABAB receptors in spite 
of the relatively low affinity of GHB to GABAB receptors. GHB also has a high affinity to GHB-specific 
receptors which can bind some structurally related GHB analogues but not GABA (Kemmel et al., 2006). 
The mechanisms of the pharmacological effects of sodium oxybate involve GHB-specific and GABA-
mediated effects (Carai et al., 2001; Carai et al., 2002). Apart from GABA-mimetic effects, sodium 
oxybate may also act on several other neurotransmitters.  

The known relevant PD effects of sodium oxybate were reflected in the proposed SmPC.  

Primary and Secondary pharmacology 

An interaction study was performed, focusing on the PD interactions of sodium oxybate granules and 
alcohol (Study SMO032/10/04). Alcohol produced sedation, significant impairment in cognitive functions 
and psychomotor performance (peaking at 15 minutes after intake, but still present at 165 min).  

The effects of a single dose of SMO.IR were less pronounced than those of alcohol and were observed in 
fewer objective tests.  

There was less subjective sedation with SMO.IR than with alcohol, and it was more pronounced 165 min 
post-dose.  

The study resulted in a significant interaction between SMO.IR and alcohol, namely an increase in 
alertness and stimulation and a decrease in sedation (after 15 minutes). Therefore, the applicant 
interpreted SMO.IR granules as partially antagonizing the subjective sedative effects of alcohol. These 
antagonizing effects were only seen after 15 minutes, and could not be maintained over the whole 
measurement period (until 2h45).  

It was not clearly elaborated how the antagonizing effect could be explained and why only specific 
tests at specific time-points were affected.  

Furthermore, it is questioned, whether the blinding (apple juice with or without vodka) could really 
have worked, as many healthy people might be able to distinguish apple juice alone from apple juice 
with 40% vodka.  

The Digit Vigilance test resulted in a significant lower mean % of good answers after the intake of the 
active treatment combination, in comparison to alcohol mono or SMO.IR mono treatment. As expected, 
SMO.IR (mono) showed less impairment in cognitive functions and psychomotor performance and less 
sedative effects than alcohol (mono). A possible potentiation of “negative” effects (besides of a 
decrease in mean % of good answers in the Digit Vigilance test, and this only 2hrs45 after intake), was 
not seen in the 24 healthy subjects.  
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2.4.4.  Discussion on clinical pharmacology 

Absorption, distribution, metabolism and excretion of sodium oxybate were partly described in literature 
and, with the results of the two bioequivalence studies, are considered sufficiently characterised in 
healthy volunteers.  

Regarding initially applied indication, the applicant clarified that the PK of SMO in patients with a VH DRL 
is not modified as compared to alcohol dependent patients. 

Food has an impact on the bioavailability of sodium oxybate and corresponding information that 
sodium oxybate should be taken at least half an hour before meals or at least 2 to 3 hours after food 
consumption, was given in the SmPC.  

The data on pharmacokinetics in special populations are limited. Severity of liver dysfunction (e.g. 
levels of AST, ALT, GGTP or serum bilirubin), that requires reduction of Alcover dosage, should be 
clarified and it was agreed that precise information regarding laboratory parameters describing liver 
function should be included in the proposed SmPC, to allow for appropriate choice of Hopveus dose 
depending on severity of liver impairment. No relationship between the severity of hepatic impairment 
and dose reduction has been shown, and a more precise recommendation regarding use in patients 
with renal impairment was requested during the course of the procedure.  

As weight is one of the main factors influencing the PK of sodium oxybate, the applicant revised the 
dose and proposed a weight-based dosing.  

Due to the low sample size of the BE study SMO212/09/01 the outcome was not clearly in favour of 
SMO.IR granules, but the results of the larger BE-Study (SMO032/10/01) are not questioned by the 
outcome of study SMO212/09/01, and considering both studies, the claim of bioequivalence could be 
supported by the totality of data. The clinical data generated with the reference product (Alcover oral 
solution) could also be taken into account in the assessment of the test product (SMO.IR granules) and 
information from the Bioequivalence clinical studies (regarding the active substance) related to Xyrem 
could be transferred to the test product. 
 
The information gained from the PD interaction study of SMO.IR granules and alcohol is that - despite 
the postulated possibility of enhancement of effects no potentiation was seen in these 24 healthy 
subjects (besides of a decrease in mean % of good answers in the Digit Vigilance test, 2hrs45 after the 
combined intake).   

The CHMP considered that the primary pharmacology of SMO has been sufficiently addressed; however 
t data regarding secondary pharmacology are considered rather sparse. 

2.4.5.  Conclusions on clinical pharmacology 

Bioequivalence could be considered sufficiently demonstrated between Hopveus, Alcover oral solution 
and Xyrem. Taken together the presented data could enable an acceptable description of the 
pharmacokinetic and pharmacodynamic profile of sodium oxybate in healthy individuals.  

2.5.   Clinical efficacy 

To support the efficacy in the treatment of AWS 10 studies were submitted; 1 sponsored by the applicant 
(active controlled Gate), 1 retrospective, observational study (GUM) and 8 studies from literature 
(Addolorato et al.,1999 ;Di Bello et al.,1995; Elsing et al.,2009; Gallimberti et al.,1989; Korninger et 
al.,2003; Moncini et al.,2000; Nava et al.,2007; Nimmerrichter et al.,2002). 
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To support efficacy in the maintenance of alcohol abstinence  data were derived from 2 placebo controlled 
studies sponsored by the applicant (SMO032/10/03 and Gate2), 1 retrospective, observational study 
(GUM) and studies from literature (Gallimberti et al.,1992; Di Bello et al.,1995; Caputo et al.,2003; 
Caputo et al.,2007; Nava et al.,2006; Addolorato et al.,1998; Caputo et al.,2009; Caputo et al.,2011).  

Additional data were retrieved from several post-hoc and meta-analyses including a Cochrane review. 

2.5.1.  Dose response study  

No comprehensive dose response study was performed by the applicant.  

The selection of the dose was based on published studies (Gallimberti et al., 1989; Nava et al.,2007; 
Addolorato et al., 1999a, and Nimmerrichter et al.,2002), where an effective treatment at doses of 
50mg/kg/day was shown. The applicant argued that equivalence with oxazepam was observed with 
SMO doses of 1.75g t.i.d. for patients with body weight under 75 kg and 2.1g t.i.d. for the others 
(Gate 1). Having reviewed the data, it was concluded that there was no statistically significant 
difference in the relative mean changes of the primary endpoint from screening to end of study 
between the two treatment groups but a tendency towards better results for oxazepam could be seen. 

Further results are coming from a post-hoc analysis of study SMO032/10/03.  

The applicant concluded that linear and quadratic models have shown a statistically significant 
relationship between the dose and the PDA at Month 3. Concerning the statistically significant effect for 
the pooled at least HDRL groups, it can be seen that this was based mainly on the 0.75 g tid group. 

Several baseline imbalances were pointed out in this group (the lowest alcohol consumption, the 
lowest number of HDD and the lowest obsessive compulsive drinking scale (OCDS)) and could have 
been overcome, as only 19 patients were in this group, by an appropriate study planning (including 
proposed population only but also longer study duration since the placebo effect was decreasing with 
time).   

The provided change from baseline analyses on PDA, TAC and HDD with covariance models for 
treatment, baseline values and OCDS resulted in only the 1.75 g tid group (n=29) showing statistically 
significant results, and further statistical calculations led the applicant to assume, that the 1.75 g tid 
dose may be “close to the optimal dose”. However, this was just a suggestion based on small group of 
patients, post-hoc adjustments and analyses; this conclusion was thereby not seen as reliable. 

The applicant related the lower performance of the 2.25 g tid group to a higher level of drop outs and 
an imbalance in the alcohol consumption at baseline. They also argued that a high proportion of fully 
abstinent patients in the 2.25 g tid group make it challenging to show a reduction of alcohol 
consumption during drinking days. Due to the lower performance of the 2.25 g tid group, the highest 
strength of the granules was therefore not further considered.  

The dose-response relationship was explored by the applicant based on:  a) a biological explanation 
(alcohol-mimicking disinhibition of dopaminergic neurons via GHB receptors at doses mainly around 50 
mg/kg/d as well as anxiolytic effects of SMO via GABA-receptor activation) and b) some linear and 
quadratic models calculations of adjusted change from baseline in the percent days abstinent (PDA) 
results, resulting in 1.75 g tid possibly being close to the optimal dose for at least HDRL patients and 
0.75 g tid dose for patients with low or medium drinking risk level at baseline. 

Although some evidence supporting efficacy was provided, with SMO resulting in higher PDA values 
than placebo in several dosage groups and with supporting information from published literature, there 
remain uncertainties concerning the dosing.   
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The dose-response relationship was further explored by the applicant arguing that there is a 
pharmacological rationale for an inverted U-shapes dose-response relationship. The further proposed 
dosing scheme was taking into consideration bodyweight of the patients as well as drinking level. 

Furthermore, the dose regimen of GATE 1 with its fixed dose of 10 ml (1750 mg) tid (for <75 kg 
patients, and 12 ml (2100 mg) tid for >75 kg patients) was not in line with the applicants proposal of a 
unique 1.75 g tid dose. Neither GUM, Nimmerrichter study nor the second post hoc analyses on GATE 1 
are seen as (convincingly if at all) supporting the 1.75 g tid dose for all patients.  

Although the efforts to identify the optimal dosing are acknowledged, the presented analyses are 
subject to a number of data-driven steps. This hampers the credibility of the presented results and the 
post-hoc analyses can thus only be considered hypothesis-generating.   

2.5.2.   Main studies 

Study GATE 1 

GATE 1 was a Phase IV, multicentre, randomized (1:1), parallel group, double-blind, double-dummy 
active drug-controlled study evaluating the efficacy of GHB (Alcover oral solution) versus a short acting 
benzodiazepine (oxazepam) in patients with moderate to severe alcohol withdrawal syndrome (Clinical 
Institute Withdrawal Assessment for Alcohol (revised version) CIWA-Ar ≥ 20, CIWA-Ar short scale ≥ 12).  

The included patients are not reflecting the target patient population in view of the intended indication. 
Over the course of the procedure, the applicant was asked to amend the wording in order to reflect the 
investigated patient population as initially applied for. Severe AWS translates to a CIWA-Ar score 
above 20 points (maximum 67 points), and the limit for a successful detoxification is 10 points. The 
indication has to be in line with demonstrated benefit in the foreseen target population. In the main 
study Gate 1 an inclusion criterion was CIWA Ar score of 20 points or more and a CIWA Ar short score 
of 12 or more. In some of the presented published studies the baseline CIWA Ar score was also 20 at 
baseline or more (Nimmerrichter et al., 2002, Nava et al., 2007), but there were also studies with a 
lower CIWA score (Gallimberti et al., 1989, Addolorato et al.,1999). No scientific rationale was 
provided by the applicant to explain why a treatment indication in mild to moderate AWS with a CIWA 
Ar score lower than 20 is foreseen, and a justification that the study population is resembling the 
target population foreseen in the indication is missing. One inclusion criterion for the Gate 1 study was 
a CIWA total score greater than 20 and a CIWA short score greater than 12. Looking at the mean 
score, it seems that neither of the two inclusion criteria were met. The relationship of CIWA at baseline 
and at the end of treatment should not only be investigated across studies, but also within Gate 1. 

The sodium oxybate group received 1.75 g t.i.d during days 1-5 for patients <75 kg body weight and 
2.1 g t.i.d for those >75 kg. Doses were reduced by 50% during days 6-7 and by 75% during days 8-
10. The second group received Oxazepam 210 mg (60+60+90) during days 1-5, 30 mg t.i.d. during 
days 6-7, and then 15 mg t.i.d. until the end of the treatment phase. Study duration (first subject, first 
visit until last subject, last visit) was from 07.Feb. 2002 until 09. April 2009. 208 patients were planned 
for inclusion, but due to a low enrolment rate, and the long duration of recruitment (7 years), only 126 
were included in the analyses (61 GHB, 65 Oxazepam).   

With regard to the randomisation, the applicant clarified that Lesch’s typology was in fact not taken 
into consideration in the design (stratification) and analysis (covariate adjustment), only subgroup 
analyses were performed as secondary analysis. As regards to unused randomisation numbers, the 
applicant’s argument that some centres “never recruited or recruited a lower number of patients than 
predicted” does not explain the “holes” in the sequences within centres (e.g. centres 19, 31). Subjects 
were not assigned consecutively according to the randomisation list in several centres and the 
applicant argued that “Some deviations were detected in the drug management in some centres which 
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resulted in patient assignment not consecutively according to the randomization list. Those were not 
considered as major by the sponsor and not reported in the Clinical Study Report” and “In most cases, 
very few patients per centre were involved in these deviations.” While these explanations appear 
rather concerning, it is assumed that the study personnel was blinded towards treatment assignment, 
such that no selection of patients has taken place.   

The primary endpoint was the time course of symptom intensity assessed by a CIWA-Ar scale 
subscore/short scale consisting of 3 items, namely tremor, hyperhidrosis (sweats), and 
anxiety/nervousness, evaluated during 10 days of treatment and 10 days of follow up. The objective 
was to confirm the equivalence in the change from baseline in CIWA revised version between sodium 
oxybate and oxazepam. The objectives are in principle considered acceptable, although the major 
clinical concern in patients requiring pharmacological treatment of AWS is the occurrence of seizures 
and the development of potentially life-threatening delirious states. These symptoms are not captured 
by the outcome criteria (tremor, sweating, anxiety-nervousness), as the primary endpoint only 
includes 3 items of the CIWA-AR scale. A respective warning was included in the initially proposed 
SmpC and the applicant further explained that the CIWA-AR short scale was selected for the primary 
endpoint, as 7 of the 10 items rely on patients response and the 3 remaining items tremor, 
hyperhidrosis and anxiety/ nervousness are less subjective. This approach together with the CIWA AR 
total score evaluated as secondary endpoint seems however acceptable. The objective was only 
vaguely formulated as the evaluation of “the time course of symptoms” without a clear specification of 
which differences would be acceptable (at which time point/period) and without any justification of the 
equivalence margin. Oxazepam was selected as the most suitable comparator, since it is a short-acting 
benzodiazepine. The placebo-controlled design was excluded since there was a consensus as to the use 
of benzodiazepines in this clinical context. This explanation is acknowledged, however due to the lack 
of a placebo control assay sensitivity, reliability of the results were questioned. The sensitivity of the 
trial and the justification of an irrelevance margin are difficult to evaluate and the applicant’s answer 
only provided limited clarification. Only two placebo-controlled trials could be identified where the 
CIWA-Ar has been recorded (Adinoff, 1994 and Krupitsky, 2007). These trials however differ in major 
factors including the disease severity of the study population (baseline CIWA-Ar, please also refer to 
Question 44) and the time of assessment of the CIWA-Ar. Furthermore, the initiation of rescue 
treatment distorts the findings in the Krupitsky, 2007 study. The adjusted indirect meta-analysis 
reveals that the mean (95% CI) benzodiazepine-placebo difference in absolute change of the CIWA Ar 
total score was 7.9 (2.33; 13.47). The respective difference of SMO-benzodiazepine in the GATE1 trial 
is 0.32 (-2.37, 3.01). Strictly speaking, this means that – due to the small sample size of the Adinoff, 
1994 study - it cannot be ensured though that SMO performs better than placebo. Sensitivity of the 
trial therefore remains unclear. 
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Table 6  
 

 
 

There was no statistically significant difference in the relative mean changes of the primary endpoint 
from screening to end of study between the two treatment groups but a tendency towards better 
results for Oxazepam could be seen. 

In the secondary endpoints, the analysis of the absolute CIWA-Ar short score showed a significant 
change from screening in both groups. No differences were observed between groups at both times. 
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Table 7  
 

  
   

Primary analysis of the GATE1 study: The applicant was requested over the course of the procedure to 
conduct a per protocol set analysis, to compare the results to the ITT analysis, and interpret any 
differences. Furthermore, it was pointed out that an estimand should be constructed that targets a 
measure of treatment effect that is sensitive to detect differences between treatment arms.  A 
hypothetical strategy should be also envisaged for events that may lead to an attenuation of treatment 
differences. Assumptions about the measurements that would have been observed under the 
hypothetical scenario should also be justified and sensitivity analysis was requested to evaluate the 
robustness of conclusions with respect to assumptions taken. 

The applicant clarified that the unrealistic estimates of the treatment effect (all point estimates equal 
to 0.0, width of CI very small) obtained by the Hodges-Lehmann estimation are due to the fact that a 
large number of paired differences is zero, because for many patients there were essentially no 
withdrawal symptoms at Day 10/20 (as measured by the CIWA-Ar).  This could indicate that the 
estimates of the parametric model may be more sensitive to detect differences. 

 

Study GUM 

GUM was a retrospective survey with an observation period covering 3 years (2005-2007), evaluating 
485 Italian alcohol dependent patients on sodium oxybate treatment. Two groups were considered, 354 
patients with a treatment of less than 90 days (seen as therapy of alcohol withdrawal syndrome) and 
131 patients with a treatment of more than 90 days (aimed at maintaining abstinence).  Sodium oxybate 
controlled alcohol withdrawal symptoms (p < 0.05) and decreased alcohol consumption (p < 0.05) and 
alcohol craving (p < 0.05) in the <90 day group. The treatment success rate, defined as CIWA-Ar <7, 
was 86%. Alcohol intake and alcohol craving were statistically significantly decreased. 
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Table 8  
 

 

 

Table 9  
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Table 10  
 

 

 

Besides the information that between 50 and 100mg/kg/d of sodium oxybate have been taken by the 
patients, no clear dose recommendation can be drawn from the study.  

Although being a retrospective survey only, and besides the drawn line (+/- 90 days) between AWS- 
and abstinence maintenance- treatments not being in accordance with the treatment duration proposed 
in the SmPC (usually up to 10 days for AWS treatment), a change of efficacy variables (alcohol intake, 
craving, CIWA, biochemical parameters) has been observed and  the safety profile is acceptable. 
However, it has to be noted that the applicant’s conclusion of a confirmation of effectiveness in both 
indications was only based on within-subject comparisons, and this has to be put into perspective; there 
is no concurrent control, no detailed information on baseline variables (e.g. CIWA), no discussion on the 
expected natural course of disease (or under standard treatment - e.g. benzodiazepine), and there is a 
substantial proportion of missing outcomes over the course of the study. The misuse potential is deemed 
to be problematic mainly for polydrug users, subjects suffering from personality disorders and severe 
psychiatric disorders and past drug users. 

Study SMO032/10/03 

Study SMO032/10/03 was planned as a randomised, multicentre (68 centres in 9 EU countries), double 
blind, placebo controlled phase IIb study of the safety and efficacy of 4 dose regimens of SMO.IR (sodium 
oxybate granules) in the maintenance of alcohol abstinence during 84 days (=12 weeks) + one week of 
follow up without treatment. The study lasted from Oct 2012 till March 2014. The ITT population 
consisted of 496 alcoholic patients, of whom 320 completed the 12 week treatment phase. As primary 
endpoint, Percent days abstinent [PDA] was chosen, the ratio of the number of days with no ingestion 
of alcohol to the planned 84 days of treatment. The chosen primary endpoint is not in line with the 
guideline, as the abstinence rate is the preferred endpoint to support the “maintenance of abstinence” 
indication, and it also has to be noted that the treatment period is limited (no rationale for the 12 week 
period has been provided) and the follow up period of one week is definitely too short. Furthermore, less 
than 2/3 of the patients are entering the follow up period questioning the generalizability of the results.   
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The in- and exclusion criteria are considered acceptable. However, the patients should have been 
selected according to their drinking risk level to adequately reflect the intended target population.  

In the primary efficacy analysis the primary endpoint PDA of the study was not met, i.e. none of the 
dose arms differed from the placebo arm in terms of PDA, and there was no clear dose-response 
relationship.  

 

Table 11  
 

 

 

Secondary efficacy criteria included abstinence rate, an alcohol craving scale, time to first relapse 
(abstinence survival analysis), an overall alcohol dependence scale (ADS), alcohol use biomarkers (GGT, 
ALT, AST, MCV, %CDT), number of Heavy Drinking Days (HDD), % of HDD, % of patients with no HDD 
and more global assessment scales (Clinical Global Impression severity (CGI-S) and Clinical Global 
Impression improvement (CGI-I)). 9 of the secondary endpoints were statistically significantly superior 
to placebo, among them 2 were during the double blind treatment phase (number of HDD in the 1.75g 
group, percentage of HDD in the 1.75g group) and the rest was during the follow up period (week 13) 
only.  

Most of the other secondary endpoints were not statistically significant; however there was a trend 
towards more favourable effects under active treatment with Hopveus in both the treatment and the 
follow up period. Abstinence rate was also included as secondary endpoint, but no significance could be 
reached during the treatment period.  Nonetheless during the follow up period the odds ratio of alcohol 
abstinence was larger in the 0.75g, 1.25g and 1.75g dose groups (dose intended for marketing 
authorization). With regard to harm reduction, the number and the percentage of HDD were significantly 
(at the 5% level) lower in the 1.75g dose compared with placebo during the double blind treatment 
phase. During the follow up period, such an effect was also observed for the 0.75g and the 1.75g groups.  

In addition to the primary efficacy analysis the applicant performed 4 post-hoc analyses. Different dosing 
groups were pooled, doses were excluded, different time points as well as patients according to baseline 
drinking risk level were analysed and different statistical methods were used. Patients with high and very 
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high DRL at baseline were pooled in comparison to patients with low and medium DRL in earlier analyses 
and in the latest version patients with very high DRL were focused on. 

In the pooled very severe target population (VHDRL, n=80) no statistical significance in comparison to 
placebo could be reached. One reason might be the high withdrawal rate of 61% (11 out of 18 patients) 
in the highest dose (2.25 g) group, but also outside the highest dose group, the results were not 
statistically convincing during the double blind treatment phase, only during the last 3 weeks and follow 
up significance was reached. 

 

Table 12  
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Table 13  
 

 

 

Only 14 patients in the 1.75g tid VHDRL group resulted in a statistically superior treatment effect (with 
a treatment difference in the same range only in the 0.75g tid group of 10 patients, not even reaching 
statistical significance). The number of patients is too small to convincingly conclude on clear efficacy or 
on any dose recommendation - not even knowing if some relation to body weight was given. The same 
applies to any further post-hoc calculations done by the applicant. Any of these outcomes might as well 
have been chance findings.   
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Table 14  
 

 

 

Although some rationales for the choice of the different groups were provided, including EMA guideline 
recommendations on target patient population, and dosing suggestions from different publications, it is 
difficult to understand the rationale and chosen approach for the data analysis. Neither in the primary 
nor in one of the post-hoc analyses a clear dose response could be shown, nor has the applicant 
investigated the time-dependency of the treatment effect; some results were significant in a follow up 
period, which lasts only 1 week (which makes any conclusions on continued abstinence difficult, also 
because only 2/3 of the patients enter the follow up period). Notwithstanding the fact that several 
endpoints point in the right direction and some even showed small p-values, the applicant was asked to 
present a structured analysis report of the relevant endpoints of interest (primarily abstinence rate, PDA, 
reduction in HDD, defined in line with the EMA guideline) in the intended target population treated with 
the relevant doses. An analysis of the dose-response relationship, and a thorough investigation of the 
impact of baseline DRL that support the choice of the dose and the intended target population was also 
requested.    

While the subgroup of VH DRL subjects is in fact considered well-defined, the remaining requirements 
are only partially achieved. A mechanistically plausible explanation has not been provided by the 
applicant. The estimated treatment effect in the subgroup shows some benefit for GHB treated patients, 
but the extent of this effect is only slightly larger than the benefit for placebo treated patients in the 
complementary group. This points towards a random finding, and the effects need to be estimated and 
discussed for the relevant endpoints defined in the EMA guideline. The replication in other relevant trials 
is hampered by the fact that baseline drinking levels were not recorded in GATE2 as well as the limited 
evidence that can be gained from the Gallimberti (1992) paper. 
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Study GATE 2 

GATE 2 was a phase IV study, multicentre, multinational (1x AT, 3x IT, 2x DE, 5x PO), randomised, 
double-blind, placebo-controlled, with parallel groups evaluating the efficacy of GHB (= sodium oxybate, 
oral solution) versus placebo in the long-term maintenance of alcohol abstinence in 314 (250 of them 
males) alcoholics, lasting 11 years (July 2001 till 25 Jan 2012). Treatment duration was 180 days, with 
an untreated follow up period till day 360. In Gate 2 the drinking risk level at study entry was not 
recorded. Study subjects were recruited according to Lesch typology, the drinking risk level at study 
entry was not recorded which is considered a shortcoming of the study, as study population does not 
reflect the population suggested in the indication. Based on a back-calculation on GGT and MCV values 
(alcohol specific biomarkers) and  a calculated linear relationship between treatment effect size of SMO 
(from Gallimberti and different SMO032/10/03 groups and subgroups), the applicant concluded on a mild 
DRL with an alcohol consumption of less than 100 g/d for GATE 2    

Moreover, the choice of CAD (Cumulative Abstinence Duration) is not the preferred primary endpoint for 
an alcohol study with full abstinence goal according to the EMA Guideline recommendations from 2010. 
In accordance with the guideline for the goal of full abstinence the abstinence rate should have been 
chosen as primary endpoint in the main efficacy trials. It is acknowledged that GATE 2 was planned 
before this guideline was in place, however the comparison of the abstinence rate is considered key for 
the ultimate goal of full recovery, and the applicant was requested to define the abstinence rate in 
accordance to the definition of the guideline for the requested re-analyses. The comparison of the 
abstinence rate is indeed considered vital for the ultimate goal of full recovery. Comparisons of binary 
endpoints are only vaguely described. The abstinence rate should be considered at the end-of-active 
treatment period, and till the end of the study (preferably at 12 to 15 months), in line with the guideline. 
Calculation of the relative risk is acceptable, but the (difference of) absolute rates should also be 
considered to interpret the clinical relevance.   

The gain in 16.5 days (or be it 17.2 days) referring to 180 days of treatment might be seen as small, 
but in the end several variables were at least numerically better than placebo. According to the applicant, 
the borderline significance (p-value= 0.0495) was influenced by the high common standard deviation. 
With the additional sensitivity analyses, slightly lower p-values were observed: 0.0466 / 0.0345 / 
0.0353). The secondary efficacy endpoints pointed in the same direction but were not statistically 
significant in favour of GHB. 

According to the presented results it seems that a Chi-square test was used to compare treatment arms, 
the stratification factor or other covariates was not accounted for. It is also noted that primary efficacy 
analysis methods were only vaguely described in the protocol, which may enable a data-driven choice of 
analysis options and thus an inflation of the type I error rate. 

Summary of main studies 

The following tables summarise the efficacy results from the main studies supporting the present 
application. These summaries should be read in conjunction with the discussion on clinical efficacy as 
well as the benefit risk assessment (see later sections). 
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Table 15 Summary of efficacy for trial GATE1 
 

 Title: Double-blind, double-dummy evaluation of the efficacy of GHB versus 
benzodiazepine in the acute alcohol detoxification (GATE 1) 

Study identifier  Gate 1 

 

Design  Phase IV, multicenter, randomized (1:1), parallel group, 
double-blind, double-dummy active drug-controlled study   

Duration of main phase: Treatment duration: 10 days; 

10 untreated follow up period 

Duration of Run-in 
phase: 

not applicable 

not applicable 
Duration of Extension 
phase: 

Hypothesis Equivalence 

Treatments 
groups 

 

Sodium 4-
hydroxybutyrate  
(GHB) 

Suspension for oral use dosed at 175 mg per 1 mi. 
10 ml t.i.d. during days 1-5; then 5 ml t.i.d. during 
days 6-7; then 2.5 ml t.i.d. during days 8 to 1 0; 
for subjects with weight > 75 kg the dosage will 
be 12 ml t.i.d. during days 1-5; then 6 ml t.i.d. 
during days 6-7; then 3 ml t.i.d. during days 8 to 
10. In addition, each subject received 3 to 4 
dummy benzodiazepine capsules/tablets per day.  

Oxazepam (Active 
comparator) 

Tablets 60+60+90 mg per day (morning, 
afternoon, evening) during days 1-5; then 30 mg 
t.i.d. during days 6-7; then 15 mg t.i.d. during 
days 8 to 10. In addition, each subject received 
GHB-matching placebo suspension, to be taken by 
the same route and with the same schedule as the 
test medication.  

Endpoints and 
definitions 
 

Primary 
endpoint 

 

CIWA-Ar 
sub score 
 

time course of symptom intensity as monitored by 
the relative changes from baseline in the CIWA-Ar 
sub score items tremor, hyperhidrosis, and 
nervousness-anxiety 

Secondary 
endpoints 

CIWA-Ar 
short score 

 

CIWA-Ar 
total score 
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%CDT the course of change of %CDT (Carbohydrate-
deficient transferrin) measured in a centralized 
laboratory 

Alcohol 
abstinence 
by breath 
test 

assessment of the proportion of successful 
subjects remaining abstinent all through the 10-
day detoxification period, monitored daily with a 
breath analyzer 

Craving for 
alcohol 

assessment of the time course of craving intensity 
and frequency 

 Results and Analysis  
 

Analysis 
description 

Primary Analysis 

Analysis 
population and 
time point 
description 

Intent to treat 

 

Relative changes 
from baseline of 
CIWA-Ar scale 
short score 

Treat
ment 
group 

GHB  
 

Oxazepam  
 

 

Numb
er of 

subjec
t 

61 65 Estim. 95% CI p-
value 
ANOV

A 

Mean 
(SD) 

Day0 

Day3 

Day 6 

Day 8 

Day10 

Day20 

 

 

-3.51 (25.13) 

-50.54 (31.89) 

-72.15 (31.72) 

-77.41 (29.23) 

-79.70 (33.06) 

-79.41 (54.73) 

 

 

-1.37 (20.86) 

-55.34 (29.46) 

-73.60 (28.93) 

 -1.74 (27.48) 

-84.89 (25.79) 

-84.77 (26.05) 

 

 

-2.1 

4.8 

1.5 

4.3 

5.2 

5.4 

 

 

[-10.3; 6.0] 

[-6.0; 15.6] 

[-9.2; 12.1] 

[-5.7; 14.3] 

[-5.2; 15.6] 

[-9.6; 20.3] 

 

 

0.603 

0.382 

0.789 

0.393 

0.326 

0.480 

Analysis 
description 

Secondary analysis  

CIWA-Ar short 
score 

Treatmen
t group 

GHB  
 

Oxazepam  
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Number 
of subject 

61 65 Estim. 95% CI p-value 
ANOVA 

Adj.mean 
(SE) 

Screening 

Day 10 

Day20 

 

                 

10.92(0.52) 

2.25(0.3) 

1.77(0.31) 

 

 

 

10.62(0.42) 

2.04(0.29) 

2.00(0.3) 

 

 

 

0.21 

-0.23 

 

 

 

[-0.60, 1.02] 

[-1.06, 0.59] 

 

 

 

0.441 

0.575 

  

CIWA-Ar total 
score 

Treatmen
t group 

GHB  
 

Oxazepam  
 

 

Number 
of subject 

61 65 Estim. 95% CI p-
value 
ANOV

A 

Adj. 
mean 
(SE) 

Screening 

Day 10 

Day20 

            

18.71(1.00) 

2.73(0.38) 

2.36(0.39) 

 

18(0.79) 

2.08(0.38) 

2.15(0.39) 

 

 

0.65 

0.21 

 

 

[-0.73; 1.66] 

[-0.84; 1.26] 

 

 

0.210 

0.692 

  

%CDT 
Examination 

Treatmen
t group 

GHB  
 

Oxazepam  
 

p-value 

 Adj. 
mean 
(SE) 

Day 0 

Day 10 

Day20 

 

3.51 (0.39) 

2.29(0.24) 

1.77(0.24) 

 

5.32(0.78) 

2.05(0.25) 

1.84(0.33) 

 

 

0.279 

0.803 
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Table 16 Summary of efficacy for trial GUM 
 

Title: The Use and Misuse of Sodium Oxybate in Italian Alcohol Dependent Patients: Results from the 
GUM Study. 

Study identifier GUM 

 

Design Retrospective survey, with an observation period covering three years 

Treatments groups 

 

Sodium oxybate 
 

Subjects treated < 90 days: average number 
of days of treatment was 41.29 ± 28.42 

Sodium oxybate Subjects treated > 90 days: average number 
of days of treatment was 218.40 ± 283.32 

Endpoints and 
definitions 
 

Primary endpoint 

 
 

 
 

Anti-withdrawal activity  

Maintaining of abstinence 

Drop-out rate 

Results and Analysis  
 

Analysis description Primary Analysis 

Descriptive statistics 
and estimate 
variability 

Treatment group Time 0  
 

End of treatment 

Number of 
subject 

354 240 

Alcohol 
intake/day 

7.12 + 1.84 0.75 + 1.10 

Alcohol craving 
(on a scale 0-10) 

8.65 + 0.56 2.35 + 1.42 

Treatment 
success rate (%) 

 86 (n = 274) 
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Table 17 Summary of efficacy for trial SMO032/10/03 

Title: Randomized, multicenter, double-blind, placebo-controlled study of the safety and efficacy of 
4 dose regimens of SMO.IR, an oral solid formulation of sodium oxybate, in the maintenance of 
alcohol abstinence in recently abstinent alcohol-dependent patients 

Study identifier SMO032/10/03,  

EudraCT No.: 2011-000575-14 

Design Randomized, multicenter, double-blind, placebo-controlled phase IIb study 
assessing safety and efficacy of 4 dose regimens of SMO.IR  

Duration of main phase: Treatment phase: 12 weeks 

Follow up phase: 1 week  

Duration of Run-in phase: not applicable 

Duration of Extension phase: not applicable 

Hypothesis Superiority 

Treatments 
groups 

 

SMO.IR 
 

0.75 g SMO.IR 3 times a day (tid) (2.25 g per 
day in total),1.25 g SMO.IR tid (3.75 g per day 
in total),1.75 g SMO.IR tid (5.25 g per day in 
total),2.25 g SMO.IR tid (6.75 g per day in 
total); 12 weeks; n= 408 

placebo Placebo; 12 weeks; n=101 

Endpoints and 
definitions 
 

Primary 
endpoint 

 

PAD 
 

Percent days abstinent (PDA), the ratio of the 
number of days with no ingestion of alcohol in 
the planned number of days of the clinical 
study  

Secondary 
endpoints 

 Number of days abstinent  

  
 

Abstinence rate 

 Number of HDD (heavy drinking days) 

 Percentage of HDD 

 Percentage of patients with no HDD 

 Time to relapse in days 

 Percentage of patients who did not relapse 

 BrAC at each study visit 

 Liver function tests 
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 Clinical global impression-severeity (CGI-S) 

 Clinical global impression-improvement (CGI-
I) 

 Alcohol dependence scale (ADS) 

 Alcohol craving scale 

 Sodium oxybate craving 

 Percentage of behavioral compliance 
enhancement treatment sessions attended 

Results and Analysis  
 

Analysis 
description 

Primary Analysis 

Analysis 
population and 
time point 
description 

Intent to treat, week 12 

PDA (Percentage 
of Days Abstinent 
at week 12) 

Treatment 
group 

SMO.IR 
0.75g tid  

 

SMO.IR 
1.25g tid  

 

SMO.IR 
1.75g tid  

 

SMO.IR 
2.25g tid 

 

Placebo  
 

Number of 
subject 

99 99 99 100 99 

Mean  
 

78.38 73.92 71.00 73.94 72.53 

Median 95.24 91.67 91.67 91.62 91.67 

SD 
 

30.395 33.121 34.779 33.041 33.762 

Treatment 
difference 

2.87 0.78 -0.86 1.53  

95% CI -6.49, 
12.24 

-8.66, 
10.22 

-10.16, 
8.43 

-7.83, 
10.88 

 

p-value 0.547 0.871 0.856 0.749  

Notes  

Analysis 
description 

Secondary analysis  

Analysis 
population and 

Intent to treat, week 12 
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time point 
description 

Number of days 
abstinent 

Treatment 
group 

SMO.IR 
0.75g tid  

 

SMO.IR 
1.25g tid  

 

SMO.IR 
1.75g tid  

 

SMO.IR 
2.25g tid 

 

Placebo  
 

Number of 
subject 

99 99 99 100 99 

Mean  
 

65.72 62.03 59.59 62.02 60.83 

Median 80 77 77 76.5 77 

SD 
 

25.46 27.77 29.17 27.69 28.30 

Treatment 
difference 

2.40 0.69 -0.66 1.28  

95% CI -5.46, 
10.26 

-7.23, 8.61 -8.46, 7.13 6.57, 
9.12 

 

p-value 0.549 0.864 0.868 0.749  

Analysis 
description 

Secondary analysis  

Analysis 
population and 
time point 
description 

Intent to treat 

 

Abstinence rate 
(and percentage 
of patients who 
did not relapse 
are numerically 
the same EP) 

Treatment 
group 

SMO.IR 
0.75g tid  

 

SMO.IR 
1.25g tid  

 

SMO.IR 
1.75g tid  

 

SMO.IR 
2.25g tid 

 

Placebo  
 

Number of 
subject 

99 99 99 100 99 

Odds ratio 
0-,4-,6-

week grace 
period 

1.25 

1.18  

1.11 

1.46 

1.37 

1.31 

1.38 

1.30 

1.38 

0.91 

0.89 

0.93 

 

95% CI 

0-,4-,6-
week grace 

period 

0.63,2.47 

0.60, 2.33 

0.57, 2.16 

0.74,2.89 

0.70, 2.70 

0.67, 2.56 

0.70,2.72 

0.66,2.55 

0.71,2.69 

0.45,1.83 

0.45, 
1.79 

0.47, 
1.84 
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p-value  

0-,4-,6-
week grace 

period 

 0.523 

0.626 

0.768 

0.277 

0.360 

0.431 

0.353 

0.442 

0.337 

0.784 

0.754 

0.835 

 

Number of 
subject 

65 63 59 63 63 

Odds ratio 
follow up 

period 

2.89 2.33 2.38 2.38  

95% CI 

follow up 
period 

1.29, 6.49 1.06, 5.11 1.05,5.37 0.90, 
4.14 

 

p-value 

follow up 
period 

0.010 0.035 0.037 0.091  

Analysis 
description 

Secondary analysis  

Analysis 
population and 
time point 
description 

Intent to treat, week 12 

 

Number of HDD 

*a (missing days 
assumed HDD) 

*b (missing days 
assumed not 
HDD) 

Treatment 
group 

SMO.IR 
0.75g tid  

 

SMO.IR 
1.25g tid  

 

SMO.IR 
1.75g tid  

 

SMO.IR 
2.25g tid 

 

Placebo  
 

Number of 
subject 

99 99 99 100 99 

Mean *a 

*b 

16.12 

1.21 

21.29 

2.65 

21.35 

1.19 

20.58 

3.57 

21.77 

3.01 

Median *a 

*b 

1 

 

7 3 4 1 

SD *a 

*b 
24.95 

2.63 

27.72 

6.73 

28.47 

2.22 

27.38 

8.42 

28.43 

9.44 

Treatment 
difference 

*a 

*b 

-3.7 

-1.46 

-0.6 

-0.18 

-1.22 

-2 

-1.32 

0.64 

 

95% CI *a 

*b 
-11.45, 4.05 -8.41,7.22 

-2.02,1.65 

-8.91,6.47 -9.07, 
6.42 
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-3.28, 0.36 -3.81,-0.19 -1.18, 
2.46 

p-value *a 

*b 

0.349 

0.116 

0.880 

0.845 

0.756 

0.030 

0.737 

0.488 

 

Follow up  Treatment 
group 

SMO.IR 
0.75g tid  

 

SMO.IR 
1.25g tid  

 

SMO.IR 
1.75g tid  

 

SMO.IR 
2.25g tid 

 

Placebo  
 

Number of 
subject 

65 65 63 59 63 

Mean 0.11 0.32 0.05 0.22 0.65 

SD 0.47 1.18 0.22 0.94 2.05 

Treatment 
difference  

-0.5 -0.26 -0.55 -0.46  

95% CI  -0.93, -0.07 -0.69,0.18  -0.98,-0.12 -0.88,-
0.03 

 

p-value 0.022 0.244 0.013 0.035  

Analysis 
description 

Post hoc analysis  

Analysis 
population and 
time point 
description 

3 subgroups: 

target population (n=154): as defined by EMA, severe alcoholic population 
based on patients with at least a High DRL. (more than 40 g of pure alcohol for 
women, more than 60 g for men) 

very severe population (n=80): patients with a Very High DRL i.e. drinking 
more than 60 g of pure alcohol per day for women and 100 g for men. This 
subgroup represented a subset of the Target Population and was analysed in 
order to verify the results from Gallimberti study. 

complement population: this subgroup refers to the Target Population 
complement i.e. patients with a Low or Medium DRL 

Effect estimate 
per comparison 
for PDA 

Comparison groups SMO.IR pooled doses placebo 
 

mean 69.16 54.18 
 

SD 35.46 35.6 

Median 91.67 50 

Treatment difference 14.98  

Kruskal-Wallis p-value 0.009  
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Table 18 Summary of efficacy for trial GATE 2 
 

Title: Multinational, multicentre, double-blind, placebo-controlled evaluation of Study title the efficacy 
of GHB in the long-term maintenance of abstinence in alcoholic patients after the initial weaning phase, 
stratified by Lesch's taxonomy  

Study identifier GATE 2 

 

Design Phase IV study, multicenter, multinational, randomized (1:1), double-blind, 
placebo-controlled, with parallel groups   

Duration of main phase: Treatment period: 6 months 

Follow up period: 6 months 

Duration of Run-in phase: not applicable 

Duration of Extension phase: not applicable 

Hypothesis Superiority 

Treatments groups 

 

Sodium 4-hydroxybutyrate 
(GHB) 
 

GHB dose (body weights; 65 kg): 17.5 ml 
daily, Dose (body weight > 65 kg): 20.0 ml 
daily; in 3 administrations; 6 months; n= 154 

placebo Placebo; t.i.d.; 6 months; n=160 

Endpoints and 
definitions 
 

Primary 
endpoint 

 

CAD 
 

CAD is defined as the number of days of 
abstinence during the observed period. 

Results and Analysis  
 

Analysis description Primary Analysis 

Analysis population 
and time point 
description 

Intent to treat 

 

Descriptive statistics 
and estimate 
variability 

Treatment group         GHB 
 

      Placebo  
 

<group 
descriptor>  
 

Number of 
subject 

        154          160 <n> 

CAD (mean) 
 

       90.40        73,92  <point 
estimate>  

ANOVA p-value 0.022  
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SD 
 

       73.523       74.499  

The estimated mean (95% Cl) difference between the study groups was 
16.5 (CI 0.0,32.9) days, with a p-value of 0.05. 

 

Analysis performed across trials (pooled analyses and meta-analysis) 

The applicant provided several meta-analysis and a Cochrane review to support the clinical efficacy 
data. 

The systematic Cochrane review includes 13 trials, providing data regarding 648 alcoholic patients, of 
whom 337 received GHB alone or in combination with other treatments. Six trials included 286 patients 
with different severity levels of AWS and evaluated the efficacy of GHB in treating overt AWS (short-
term outcomes). Seven trials included 362 alcoholic patients to whom GHB was administered to treat 
alcohol dependence or to prevent relapses if already detoxified (mid-term outcomes).  

Among the 13 included studies, 6 evaluated the effectiveness of GHB on withdrawal symptoms at 
short-term (Addolorato 1999a; Ceccanti 1996; Gallimberti 1989; Nava 2007; Nimmerrichter 2002; 
Elsing 1996), and 7 evaluated the effectiveness of GHB in preventing relapses and maintaining 
abstinence at mid-term (Caputo 2003; Caputo 2007; Di Bello 1995; Ferri 1991; Gallimberti 1992; 
Nava 2006; Stella 2008). In 2011 there was an update published of the Cochrane Meta-analysis 
(Leone, 2011). Uncertainties concerning bias, small sample size of most of the trials, missing 
randomization schemes, open label design, heterogeneity and large numbers of outcomes were 
pointed out by the authors of this Cochrane review and the following update.   

•   There was a small amount of evidence however that suggest that: GHB 50 mg may be more 
effective than placebo in the treatment of AWS, and in preventing relapses and craving in previously 
detoxified alcoholics during the first 3 months of follow up. 

•  This review does not provide evidence in favour or against GHB compared to benzodiazepines 
and Clomethiazole for treatment of AWS;  

•   There was a small amount of evidence however that suggest that: GHB may be more effective 
than NTX and Disulfiram in maintaining abstinence and preventing craving in the medium term (3 to 
12 months). 

•  The review does not provide evidence of a difference in side effects between GHB and 
benzodiazepines, NTX or Disulfiram.  

These findings should be considered alongside concerns that have been raised about GHB regarding 
the risk of developing addiction, and the misuse or abuse of the drug, suggesting to use GHB only 
under strict medical surveillance. 

The valid primary endpoint according to the EMA Guideline is the Abstinence Rate.  

Except for SMO032/10/03, all RCTs were launched prior to the adoption of the EMA Guideline 
mentioned above. The Abstinence Rate was reported in all RCTs as a secondary endpoint in placebo-
controlled studies and as the (co-)primary endpoint in naltrexone-controlled studies. The applicant 
carried out a retrospective meta-analysis in the abstinence rate and in the PDA by subpopulation of 
DRL at baseline, by duration of treatment and by duration of abstinence prior to randomisation. 
Several post-hoc subgroup analyses and meta-analyses of the data obtained in clinical trials in medium 
and long-term maintenance of abstinence were also carried out by the applicant. The abstinence rate 
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in the post-hoc defined population with VH-DRL showed a statistically significant treatment effect vs 
placebo in the target population.  

The target population for sodium oxybate was restricted to patients with a Very High DRL at baseline 
and an abstinence period prior to randomization shorter than 2 weeks for the placebo-controlled 
studies.  

However, there was no active comparator-controlled study performed in patients with High or Very 
High DRL at baseline and a short abstinence period prior to randomisation. 

The endpoint definition was identical across studies: proportion of patients who maintain a continuous 
abstinence (i.e. without any relapse) throughout the whole treatment period. 

 

Figure 2 
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Figure 3  

  

  

The meta-analysis in the abstinence rate showed a substantial and statistically significant treatment 
effect vs placebo in the above population of interest, (Figure 3) (Risk Ratio [95% CI] of 2.86 [1.41; 
5.81]) and a not statistically significant small or negligible effect size in the complement population, 
i.e. patients with a Low or Medium DRL. 

Tthe results from meta-analyses from RCTs with active comparator arms must be interpreted with 
caution as currently available treatments for this indication have shown only inconsistent, modest 
treatment effects. However, the abstinence rate in the post-hoc defined population with VH-DRL 
showed a statistically significant treatment effect vs placebo and the meta-analysis in the PDA showed 
also statistically significant treatment effect vs placebo in the population. 

A subpopulation analysis based on the post hoc analyses of patient subgroups in small populations was 
replicated by the applicant, which indicated some beneficial effects. 

Clinical studies in special populations 

No studies were performed in special populations. The age limit applied in the main clinical trials 
SMO032/10/03, Gate 1 and Gate 2 was 75 years, in the GUM study the age limit was 65 years. The 
applicant provided a tabular overview of elderly subjects.    

Supportive studies 

Several studies from literature were provided by the Appliant to support the treatment of AWS 
(Addolorato et al.,1999 ;Di Bello et al.,1995; Elsing et al.,2009; Gallimberti et al.,1989; Korninger et 
al.,2003; Moncini et al.,2000; Nava et al.,2007; Nimmerrichter et al.,2002) and the maintenance of 
abstinence (Gallimberti et al.,1992; Di Bello et al.,1995; Caputo et al.,2003; Caputo et al.,2007; Nava 
et al.,2006; Addolorato et al.,1998; Caputo et al.,2009; Caputo et al.,2011).    

2.5.3.  Discussion on clinical efficacy 

Design and conduct of clinical studies 

Dose-response 

No comprehensive dose response study was performed by the applicant.  



 
Assessment report    
EMA/CHMP/295427/2020  Page 56/160 
 

The selection of the dose was based on published studies (Gallimberti et al., 1989; Nava et al.,2007; 
Addolorato et al., 1999a, and Nimmerrichter et al.,2002), where an effect of treatment in AWS at 
doses of 50mg/kg/day was shown and the applicant argued that equivalence with oxazepam was 
observed with doses of 1.75g t.i.d. for patients with body weight under 75 kg and 2.1g t.i.d. for the 
others (Gate 1). There was no statistically significant difference in the relative mean changes of the 
primary endpoint from screening to end of study between the two treatment groups but a tendency 
towards better results for oxazepam could be seen. Further results are coming from a post-hoc 
analysis of study SMO032/10/03. Concerning the description of the dose-response relationship based 
on a) a biological explanation (alcohol-mimicking disinhibition of dopaminergic neurons via GHB 
receptors at doses mainly around 50 mg/kg/d as well as anxiolytic effects of SMO via GABA-receptor 
activation) and b) based on some linear and quadratic models calculations of adjusted change from 
baseline in PDA results, resulting in 1.75 g tid possibly being close to the optimal dose for at least 
HDRL patients and 0.75 g tid dose for patients with low or medium drinking risk level at baseline.  This 
was however just a suggestion based on the small group of patients and on post-hoc adjustments and 
analyses. Thereby the applicant’s conclusion was not seen as reliable. 

Although some evidence supporting efficacy was provided, with SMO resulting in higher PDA values than 
placebo in several dosage groups in the SMO032/10/03 study and with supporting information from 
published literature, there remain uncertainties concerning the dosing. As there is no definite dose-
response and the results are not conclusive, the applicant was asked to elaborate and justify a weight-
based dosing scheme. The applicant argued that there is a pharmacological rationale for an inverted U-
response dose shape and that the use of too high or too low SMO doses in the majority of patients 
reducing the SMO response.  Although the efforts to identify the optimal dosing are acknowledged, the 
presented analyses are subject to a number of data-driven steps. This hampers the credibility of the 
presented results and the post-hoc analyses can thus only be considered hypothesis-generating.   

For the treatment of AWS the dose regimen of GATE 1 with its fixed dose of 10 ml (1750 mg) tid (for 
<75 kg patients, and 12 ml (2100 mg) tid for >75 kg pat) is not in line neither with Alcover syrup 
recommendations nor with the applicants proposal of a unique 1.75 g tid dose. Furthermore, neither 
GUM nor Nimmerrichter (2002) nor the second post hoc analyses on GATE 1 are seen as (convincingly 
if at all) supporting the 1.75 g tid dose for all patients.  

Gate 1 

The study design of GATE 1 being a phase IV, multicentre, randomized (1:1), parallel group, double-
blind, double-dummy active drug-controlled study to evaluate the efficacy of GHB versus a short acting 
benzodiazepine (oxazepam) is deemed appropriate. Patients with moderate to severe alcohol withdrawal 
syndrome were included based on Clinical Institute Withdrawal Assessment for Alcohol revised version 
scale (CIWA-Ar ≥ 20, CIWA-Ar short scale ≥ 12). The in-and exclusion criteria are considered acceptable, 
however, the study population is not representative of the proposed target population:  

Severe AWS translates to a CIWA-Ar score above 20 points (maximum 67 points), and the limit for a 
successful detoxification is 10 points. The indication has to be in line with demonstrated benefit in the 
foreseen target population. In the main study Gate 1 an inclusion criterion was CIWA Ar score of 20 
points or more and a CIWA Ar short score of 12 or more. In some of the presented published studies the 
baseline CIWA Ar score was also 20 at baseline or more (Nimmerrichter et al., 2002, Nava et al., 2007), 
but there were also studies with a lower CIWA score (Gallimberti et al., 1989, Addolorato et al.,1999). 
The applicant has not justified that the study population is resembling the target population forseen in 
the indication. One inclusion criterion for the Gate 1 study was a CIWA total score greater than 20 and 
a CIWA short score greater than 12. Looking at the mean score, it seems that neither of the two inclusion 
criteria were met. The relationship of CIWA at baseline and at the end of treatment should not only be 
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investigated across studies, but also within Gate 1. Therefore, this relationship was investigated in three 
models.  

Initially 208 patients were intended to be recruited, but recruitment stopped after 7 years of enrolment 
as only 126 patients were included in the analyses (61 GHB, 65 oxazepam). This reflects how difficult it 
is to conduct a study in such a patient population. The sample size considerations can be followed and 
are interpreted in the way that the 95% confidence interval of the treatment arm difference (of the 
mean change from baseline) will be compared to a symmetric margin of 30%. This is considered 
appropriate. However, the choice of the margin has not been justified enough from a statistical and 
clinical perspective and the interpretation of the study results is therefore compromised. 

The primary endpoint was the time course of symptom intensity assessed by a CIWA-Ar scale 
subscore/short scale consisting of 3 items, namely tremor, hyperhidrosis (sweats), and 
anxiety/nervousness, evaluated during 10 treatment days and 10 follow up days. The objectives are in 
principal considered acceptable, although the major clinical concern in patients requiring pharmacological 
treatment of AWS is the occurrence of seizures and the development of potentially life-threatening 
delirious states. These symptoms are not captured by the outcome criteria (tremor, sweating, anxiety-
nervousness). Furthermore, the objective was only vaguely formulated as the evaluation of “the time 
course of symptoms” without a clear specification which differences would be acceptable (at which time 
point/period) and without any justification of the equivalence margin. Also the methods for the primary 
efficacy analysis are only vaguely described in the protocol, which may enable a (more or less data-
driven) choice of analysis options and thus an inflation of the type I error rate. The applicant was 
requested to discuss and justify these limitations including the lack of several alcohol withdrawal 
symptoms in the primary endpoint and the questionable assay sensitivity. The applicant further explained 
that the CIWA-AR short scale was selected for the primary endpoint, as 7 of the 10 items rely on patients 
response and the 3 remaining items tremor, hyperhidrosis and anxiety/ nervousness are less subjective.   

GUM  

GUM was an observational study (retrospective survey) in 485 Italian alcohol-dependent patients. The 
inclusion and exclusion criteria are not described elaborately. The patients were treated with doses 
between 50 and 100 mg/kg/d of sodium oxybate, however no definite dosage recommendation is clearly 
deducible. Clear conclusions on the applied dosage or the drinking habits of the included patients were 
impossible to draw. The primary objective was the investigation of GHB use and misuse. The alcohol 
intake is expressed in number of daily drinks, therefore if 1 drink would approximately contain 10g pure 
alcohol, the analysed population would reflect patients with a high drinking risk level (61 to 100g). 
However, the drinking risk level was not assessed.  

Study SMO032/10/03 

Study SMO032/10/03 was planned as a randomised, multicentre (68 centres in 9 EU countries), double 
blind, placebo-controlled phase IIb study to evaluate the safety and efficacy of sodium oxybate granules 
in the maintenance of alcohol abstinence. 4 dosing regimens and treatment duration of 12 weeks were 
foreseen. The in- and exclusion criteria are considered acceptable. However, the patients should have 
been selected according to their drinking risk level to adequately reflect the intended target population. 
The applicant’s argument for the choice of PDA instead of the abstinence rate as the primary endpoint 
can be followed, however a clear dose-response relationship is not obvious in either of those endpoints 
and the endpoint is not in line with the guideline recommendations. The abstinence rate is the preferred 
endpoint to address the ultimate goal of full recovery and to support the “maintenance of abstinence” 
indication. It also has to be noted that the treatment period is limited (no rationale for the 12-week 
period has been provided) and the follow up period of one week is considered too short.  
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The applicant claims that the differential effect of treatment was already expected at the time of protocol 
writing due to the fact that an interaction analysis with respect to severity of alcohol dependence was 
foreseen. While it is acknowledged that such an analysis may evaluate the consistency of the treatment 
effect, it is not clear however why the trial was not designed accordingly. In particular, a sufficient 
number of patients recruited in the subgroup of H/VH DRL would be needed to ensure a treatment effect 
estimate that could be made with reasonable precision, so that therapeutic efficacy and a favourable 
risk-benefit could be shown in this subgroup. 

GATE 2 Study 

GATE 2 was a multicentre, multinational, randomised, double-blind, placebo-controlled, parallel group 
study evaluating the efficacy of GHB (sodium oxybate, oral solution) versus placebo in the long-term 
maintenance of alcohol abstinence in 314 patients (250 of them males). The overall study duration was 
11 years (July 2001 till January 2012), again reflecting the challenging study population and the 
difficulties in the study conduct. Treatment duration was 180 days, with an untreated follow up period 
up to day 360. Responders were defined as patients who completed the treatment phase in full 
abstinence.  

CAD (Cumulative Abstinence Duration) was chosen as primary endpoint as the study was planned before 
EMA Guideline recommendations were available. In addition, Clinical Global Impression (CGI) severity 
and CGI improvement were not included as secondary endpoints and the visit scheduling was only every 
months instead of every two weeks during treatment period and every two months instead of monthly 
during follow up. However, according to the current EMA Guideline and today’s knowledge, the above 
mentioned deviations are not acceptable and a longer follow up period (9-12 months instead of 6 months) 
is required.    

Study subjects were recruited according to Lesch’s typology, the drinking risk level at study entry was 
not recorded, which is considered a shortcoming of the study, as study population does not reflect the 
population suggested in the indication. The applicant performed retrospective back-calculation for 
baseline assumed alcohol consumption based on biomarkers (GGT, MCV) and concluded on a mild DRL.  
The study was planned to be stratified by Lesch’s categories. The allocation concealment mechanism and 
blinding of medications are acceptable. 

Supportive studies from literature 

The provided studies from literature show a number of methodological limitations including open label 
study design, small sample size, short study duration, heterogeneity in the studies' population, lack of 
protocol or defined primary endpoints, assessment of large number of outcomes, chosen low doses in 
the fixed-dose active comparator arms, the chosen subset of withdrawal symptoms not covering the 
clinically most concerning events like seizures and delirious states and long enrolment period.  

  

Efficacy data and additional analyses 

Gate 1 

There was no statistically significant difference in the relative mean changes of the primary endpoint 
from screening to end of study between the two treatment groups but a tendency towards better results 
for oxazepam could be seen. The upper bound of the confidence interval ranges up to 20%, which 
indicates that an increase of such extent (compared to Oxazepam) cannot be excluded. No further 
justification why such an increase can be considered clinically irrelevant has been given and the 
boundaries of the confidence interval of the treatment effect estimates should be interpreted in terms of 
clinical relevance and assay sensitivity. However, the results of this study can be interpreted as showing 
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no statistical significant differences of the efficacy comparing Alcover oral solution with the standard 
benzodiazepine treatment, short acting oxazepam.  

For the primary analysis of the GATE1 study the applicant was asked to conduct a per protocol set 
analysis, compare the results to the ITT analysis, and interpret any differences.   The provided per-
protocol analysis is questionable and the further interpretation will be mainly based on the estimand 
proposal. Although the estimate of the mean difference of 3.4 (95% CI: -13.3; 19.9) may be considered 
a more realistic estimate than the one initially provided, the robustness of conclusions based on this 
estimate is still questioned. 

Three models have been defined to investigate the relationship between CIWA-Ar at baseline and at the 
end of treatment. Testing the baseline-by-treatment interaction is acknowledged and no interaction was 
shown in the tested models. These tests, however lack power to detect inconsistency in treatment effects 
that are of potential clinical importance. Thus, a lack of significance cannot be considered a strong 
evidence for absence of dependency of the treatment effect on baseline severity. Descriptive and 
graphical analysis to illustrate the absence of a relationship (e.g. scatter plots corresponding to the linear 
model, indicating the treatment groups and also the respective estimated slopes of the model) were not 
provided. 

To further support efficacy in the AWS population irrespective of CIWA-Ar at baseline, a subgroup 
analysis (including patients with a CIWA-Ar total score lower / or higher than 20) was presented, 
where treatment equivalence was shown in both GHB as well as in the oxazepam group, irrespective of 
the CIWA score at baseline. It is important to assess the estimated treatment effects in subgroups and 
to discuss the clinical relevance of observed differences. The definition of the subgroups by a CIWA-Ar 
total score threshold of 20 (according to Nimmerrichter, 2002) is reasonable. The presented results 
indicate a smaller effect (smaller relative change as compared to Oxazepam) in the group of patients 
with baseline CIWA-Ar<20. Using linear regression models relationship between CIWA score at 
baseline and relative change from Baseline to day 10 was assessed within Gate 1. In the oxazepam 
arm there was no relationship between the tested variables. In the sodium oxybate arm a conflicting 
result was detected in one of the models due to an outlier. The investigation of the relationship is 
difficult to interpret without further descriptive and graphical analysis, and without further 
understanding of the single influential value. 

GUM  

Sodium oxybate was able to reduce alcohol withdrawal symptoms, in 86% of alcohol-dependent patients, 
and to maintain abstinence, at 6 and 12 months after the start of the treatment, in 76 and 78% of the 
patients, respectively. Although being a retrospective survey only, and concern drawn on AWS- and 
abstinence maintenance- treatments, a change of efficacy variables (alcohol intake, craving, CIWA, 
biochemical parameters) has been observed. However, it has to be noted that the applicant’s conclusion 
of a confirmation of effectiveness in both indications was only based on within-subject comparisons, and 
these need to be put into perspective; there is no concurrent control, no detailed information on baseline 
variables (e.g. CIWA), no discussion on the expected natural course of disease (or under standard 
treatment - e.g. benzodiazepane), and there is a substantial proportion of missing outcomes over the 
course of the study.   

Study SMO032/10/03 

Percentage of Days Abstinent (PDA) as primary endpoint was not met, the study failed to formally 
demonstrate a difference of any of the doses studied compared to placebo considering the more sensitive 
endpoint PDA, and a clear dose-response relationship was not obvious. Secondary efficacy criteria 
included abstinence rate, an alcohol craving scale, time to first relapse (abstinence survival analysis), an 
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overall alcohol dependence scale (ADS), alcohol use biomarkers (GGT, ALT, AST, MCV, %CDT), number 
of Heavy Drinking Days (HDD), % of HDD, % of patients with no HDD and more global assessment 
scales (CGI-S and CGI-I). Most of the secondary endpoints were not statistically significant; however 
there was a trend towards more favourable effects under active treatment with Hopveus in both the 
treatment and the follow up period. Abstinence rate was also included as secondary endpoint, but no 
significance could be reached during the treatment period.  Nonetheless during the follow up period the 
odds ratio of alcohol abstinence was larger in the 0.75g, 1.25g and 1.75g dose groups (dose intended 
for marketing authorization). With regard to harm reduction, the number and the percentage of HDD 
were significantly (at the 5% level) lower in the 1.75g dose compared with placebo during the double 
blind treatment phase. During the follow up period, such an effect was also observed for the 0.75g and 
the 1.75g groups.  

In addition to the primary efficacy analysis the applicant performed 4 post-hoc analyses. Different dosing 
groups were pooled, doses were excluded, different time points as well as patients according to baseline 
drinking risk level were analysed and different statistical methods were employed. Patients with high 
and very high DRL at baseline were pooled in comparison to patients with low and medium DRL in earlier 
analyses and in the latest version patients with very high DRL were focused on.  

An increased efficacy over control was shown for the pooled active doses for the PDA (p=0.022), the 
abstinence rate (p=0.044), the proportion of patients with a controlled drinking at month 3 (as defined 
in Gallimberti et al, 1992; p=0.027), the change from baseline in TAC (p=0.027) and the change from 
baseline in HDD (p=0.015). 

Although some rationales for the choice of the different groups were provided, including references to 
the EMA Guideline recommendations on target patient population, and dosing suggestions from different 
publications, it is difficult to comprehensively understand the conclusions of the data analysis. The post 
hoc identified study population constitutes only a minority of the initial population and the acceptability 
of this strategy was further discussed. Notwithstanding the fact that the treatment effect of several 
endpoints points in the right direction and some even showed small p-values, the applicant was asked 
to present a structured re-analysis of the relevant endpoints of interest (primarily abstinence rate, PDA, 
reduction in HDD, defined in line with the EMA guideline) in the intended target population treated with 
the relevant doses.  Inclusion of an analysis of the dose-response relationship, and a thorough 
investigation of the impact of baseline DRL that support the choice of the dose and the intended target 
population were also requested during the course of the procedure.  Although the applicant identified a 
new dose-response relationship, all presented data and analysis are still considered hypothesis 
generating only, and need to be confirmed by new independent data.  

GATE 2 Study 

Despite of a huge placebo effect, and although the 16.5 days less of abstinence might be seen as a small 
gain in relation to the 6 months study period, significance (p= 0.0495) resulting in superiority of GHB 
[90.40 (SD 73.523) days] versus placebo [73.92 (SD 74.499) days] in the long-term maintenance of 
alcohol abstinence in the primary endpoint CAD could be shown.  This indicates a tendency of improved 
efficacy under Alcover oral solution compared with placebo. The secondary endpoints pointed in the same 
direction, but were not being statistically significant. 

Furthermore, methodological concerns were raised. The comparison of the abstinence rate is considered 
vital for the ultimate goal of full recovery. Comparisons of binary endpoints are only vaguely described. 
As mentioned in the assessment of the primary objective/endpoint, the abstinence rate should be 
considered at the end-of-active treatment period, and till the end of the study (preferably at 12 to 15 
months), in line with the guideline. Calculation of the relative risk is acceptable, but the (difference of) 
absolute rates should also be considered to interpret the clinical relevance. According to the presented 
results   it seems that a Chi-square test was used to compare treatment arms, the stratification factor 
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or other covariates was not accounted for. It is also noted that primary efficacy analysis methods were 
only vaguely described in the protocol, which may enable a data-driven choice of analysis options and 
thus an inflation of the type I error rate. 

Supportive studies from literature in treatment of AWS 

The applicant provided data from the literature studies such as Gallimberti et al., 1989 whereby sodium 
oxybate at 50mg/kg/day was shown to be significantly superior to placebo in reducing the withdrawal 
score.   

The quite small (n=60)Addolorato study indicated that GHB 50 mg/kg/d (tid) for 10 days (with a dose 
reduction during the last 4 days) in the management of AWS could be shown especially in reducing 
anxiety, agitation, and depression and seems to be in the same range as in the active comparator, 
diazepam.   

Although small and open-label, and the total treatment dose was divided into 4 instead of 3 daily doses, 
in the study by Nava et al., 2007, there was some evidence to support that sodium oxybate was  more 
effective than diazepam in AWS control in reducing both CIWA-Ar total score and CIWA-Ar mean sub-
scores (tremor, paroxysmal sweats, anxiety and agitation) and in reducing cortisol levels at different 
times of observation.  

Also, there are some supportive data from Nimmerrichter et al., 2002 on efficacy of GHB (especially 
when given in the 50mg/kg/d dose) in the treatment of acute AWS that seems to be similar to the one 
of Clomethiazole. Those results are not comparable to a high-standard data from pivotal trial though and   
can be considered as supportive only in showing some efficacy of SMO in the treatment of AWS. 

 

Supportive studies from literature in maintenance of abstinence 

In a study by Di Bello et al., 1995 the percentage of subjects with continuous abstinence after 6-month 
of treatment, was higher in the sodium oxybate group (66.6%) than in the placebo arm (50%).  Although 
the results support some positive treatment effect, the primary endpoint was not specified and the study 
is considered too small to be regarded as conclusive 

Although the Caputo et al., 2003 study was open-label and quite small, the 67% (12 of 18) versus 35% 
(6 of 17) of abstinent patients after 3 months resulted in higher efficacy of SMO than NTX in the 
maintenance of abstinence from alcohol in a short-term treatment period (p=0.02). 

In Caputo et al., 2007, the differences in abstinent patients after 3 month treatment were 40% (8/20) 
in the SMO group vs. 72% (13/18) in the combined group vs 14% (1/17) in the NTX group.) Combination 
of NTX+SMO was significantly more effective in maintaining abstinence, SMO more effective than NTX 
alone. In addition, the combined therapy could likely prevent relapses into heavy drinking and craving 
for GHB. However methodological concern were raised as this study was open-label, quite small and 
those results can be considered as supportive only and not robust enough to support efficacy. 

Also, Nava et al., 2006 showed that sodium oxybate is superior to disulfiram in eliciting abstinence with 
results close to statistical significance. However, this study is not comparable to a high-standard pivotal 
study and the results can be taken as supportive only in showing some efficacy of SMO in the treatment 
of AWS.  

 

Analysis performed across trials 

The authors of the Cochrane review concerning GHB for the treatment of alcohol withdrawal and 
prevention of relapses concluded, that GHB is effective compared to placebo in the treatment of AWS, 
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and in preventing relapses in previously detoxified alcoholics at 3 months follow up. In addition, there 
was some evidence to support that GHB was considered as effective as BZD and clomethiazole in the 
treatment of AWS and as effective as NTX and Disulfiram in maintaining abstinence in previously 
detoxified alcoholics.  However, uncertainties were raised concerning bias, small sample size of most of 
the trials, heterogeneity, unclear pre-specification of statistical analysis methods and large numbers of 
outcomes. 

Several post-hoc subgroup analyses and meta-analyses of the data obtained in clinical trials in medium 
and long-term maintenance of alcohol abstinence were also carried out by the applicant and there was 
some evidence for a treatment effect vs placebo in the abstinence rate in the post-hoc defined 
population with VH-DRL.  

These additional analyses are only supportive as methological concerns were raised and they can not 
furthermore be considered sufficient to overcome the identified uncertainties and methodological flaws 
raised in the pivotal studies.  

Robust evidence for efficacy of sodium oxybate cannot be established. 

Additional efficacy data needed in the context of a conditional MA   

The results of the submitted studies could not be considered sufficient to demonstrate efficacy of 
Hopveus (sodium oxybate) granules in the applied indications (both for the initial and latest proposed 
indications). There were several drawbacks in the design of these studies, including small sample size, 
choice of patient population and absence of clearly defined, statistically significant outcomes, and 
although some of the studies showed trends to positive results, there were also some that were clearly 
failed studies. Although the applicant’s efforts to identify an optimal dose response relationship and an 
optimal target population are acknowledged, the presented data underlie limitations and uncertainties. 
The generated data can therefore only be considered as exploratory. 

In the context of a conditional MA, the applicant proposed to generate data post-approval to 
investigate and confirm the efficacy of Hopveus in the target population. However, the feasibility of 
conducting successfully specific obligations in the foreseen indications was questioned, especially in 
light of the challenges faced previously by the available clinical trials and notably the applicant’s 
difficulties to show efficacy in this patient population.  

In view of the negative benefit-risk, no conclusion can be reached at this stage on Specific Obligations 
to collect additional efficacy data in the context of a conditional MA. 

2.5.4.  Conclusions on the clinical efficacy 

Based on the data presented, the CHMP was of the opinion that efficacy has not been shown in a 
satisfactory manner.  

2.6.  Clinical safety 

The applicant submitted a pooled safety analysis of the AEs in SMO032/10/03, GATE 2 and GATE 1. 
Separately a summary of the safety of the single dose studies and each study in the multiple dose 
setting was provided.  Safety data from literature and post marketing sources from Austria and Italy, 
where the following sodium-oxybate containing products are nationally approved, have also been 
included in the dossier: 

• Alcover 175 mg/ ml syrup 

• Alcover 175 mg/ml oral solution 
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The applicant also referred to Xyrem (sodium oxybate; 500 mg/ml, oral solution), a centrally approved 
product indicated for the treatment of narcolepsy with cataplexy in adults. 

 

Patient exposure 

Overall, a total of 3439 patients had been exposed to sodium oxybate in clinical trials submitted in this 
MAA out of which: 

•2 522 patients were exposed to the proposed dose range (thereof 874 in the Target Population) 

•707 patients were exposed to sodium oxybate in trials sponsored by the applicant 

•669 patients were exposed to the proposed dose range for at least 3 months (thereof 336in the target 
population) 

 

Table 19 

 
 

707 patients were exposed to sodium oxybate in clinical trials sponsored by the applicant. Thereof 408 
patients have been treated for only 3 months and 61 for 10 days. With only 154 subjects, the number 
of patients treated for 6 month is considered rather low, especially considering that the intended 
treatment duration for the maintenance of alcohol abstinence is 3 to 6 months. 84 healthy subjects 
were treated in the PK/PD (SMO0212/09/01, SMO032/10/01, SMO032/10/04) studies. 
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Based on the pharmacovigilance database in Italy and in Austria, 299 013 patients had been exposed 
to sodium oxybate for the treatment of AWS and in the long-term treatment of alcohol dependence. 

 

Adverse events 

Overall, a total of 707 patients had been exposed to sodium oxybate in clinical trials sponsored by the 
applicant, whereas 65 and 261 patients were exposed to active comparators or placebo, respectively. 
Taking into account the doses administrated and the treatment duration, 84 subjects were 
administered single doses of sodium oxybate solution and granules while 623 subjects were 
administered a prolonged treatment (ranging from 10 days to 6 months of sodium oxybate). It has to 
be considered that in the study SMO212/09/01 the 12 subjects included were exposed to sodium 
oxybate four times.  

The TEAEs reported in these studies were in line with the already known safety profile of sodium 
oxybate, characterised in Alcover® SmPC or in the most comprehensive XYREM® SmPC.  

 

Adverse events in single dose studies  

Table 20  
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In the three single dose bioequivalence, PK and PD studies (SMO212/09/01, SMO032/10/01 and 
SMO032/10/04) performed with Hopveus (formally Alcover granules), Alcover® and Xyrem®, no 
serious adverse event or drug-related drop-out/withdrawal have been recorded. Treatment-emergent 
adverse events (TEAEs) were short-lasting, of a mild or moderate intensity, and spontaneously 
recovered. When pooled together, 227 TEAEs were reported, classified under 12 different SOCs. The 
SOC that encompassed most TEAEs was nervous systems disorders (68.7%), followed by general 
disorders and administration site conditions (11.5%) and gastrointestinal disorders (9.3%). The most 
frequently experienced TEAEs, all of them reported in these SOCs, were somnolence (71 TEAEs, 
31.3%), dizziness (53 TEAEs, 23.3%), nausea (17 TEAEs, 7.5%), disturbance in attention (12 TEAEs, 
5.3%), asthenia (11 TEAEs, 4.8%) and headache (11 TEAEs, 4.8%). These 6 TEAEs were reported 175 
times, and corresponded to 77.1% of all the TAEs experienced in clinical trials SMO212/09/01, 
SMO032/10/01 and SMO032/10/04 related to sodium oxybate. The remaining 9 SOCs included only 23 
TEAEs, 10.1% of the total TEAEs. In fact, in six SOCs, only 1 TEAE was reported. No TEAEs in these 
SOCs were reported with a frequency greater than 2%. 

 

Adverse events in multiple dose studies  

Table 21  
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In the efficacy and safety studies GATE 2, GATE 1 and SMO032/10/03, as with single dose studies, the 
most frequently observed TEAEs related to sodium oxybate were nervous systems disorders.  

When pooled, the adverse events related to sodium oxybate of these 3 clinical trials, a total of 633 
related TEAEs have been reported. Six different adverse events were experienced by more than 5% of 
the patients exposed to sodium oxybate: dizziness (experienced by 16.7% of the patients), headache 
(experienced by 9.4% of the patients), vertigo (experienced by 7.9% of the patients), fatigue 
(experienced by 6.9% of the patients), somnolence (experienced by 6.5% of the patients) and nausea 
(experienced by 5.2% of the patients). These 6 different adverse events correspond to the 43.3% of 
all the reported TEAEs related to sodium oxybate in these three studies. Other frequent experienced 
related TEAEs were vomiting and hypersomnia, experienced by 2.5% of the subjects, diarrhoea, 
experienced by 1.7% of the subjects and food craving and sedation, experienced by 1.5% of the 
subjects. No relevant clinical significant changes from screening visit were recorded in clinical trials in 
regards to vital signs (temperature, heart rate, blood pressure), ECG and physical examination.  

All these common reported events in the clinical trials sponsored by the applicant were agreed to be 
included in the proposed SmPC for Hopveus.   

In the 42 studies from the literature, 2 732 patients were exposed to sodium oxybate and 637 TEAEs 
were reported. The frequency of occurrence of the preferred term “Vertigo /dizziness / drowsiness” 
was very common. Preferred terms “Vomiting”, “Diarrhoea” and “Nausea” were common. These 
adverse events were expected and are in line with those reported in studies sponsored by the 
applicant. The reported incidence of non-serious ADRs from post-marketing data was very low and 
might be explained by the fact that these events are largely and commonly underreported in 
pharmacovigilance database. 

Due to the AE associated with sodium oxybate, the applicant provided a specific analysis of the 
adverse events of major concern, including hypersensitivity, convulsion/epilepsy/epileptiform seizures, 
major depression, CNS depression, respiratory depression and diversion/criminal use.  
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Based on available data on sodium oxybate originated from both studies and PHV databases, together 
with sparse information about concomitant alcohol intake, limited cases of CNS depression and 
respiratory depression in patients receiving sodium oxybate have been reported up to now. However, 
these data could have been affected by under-reporting.  

There is published literature describing few cases of CNS depression, respiratory depression and death 
in context with Gammahydroxybutyrate (GHB), but it seems this information refers mainly to 
illicit/street GHB (with unknown purity, concentration, excipients, and even unknown posology), often 
taken concomitantly with other drugs. No cases of death have been reported due to Alcover.  

The applicant has discussed the above-mentioned adverse events and included respective information 
in the proposed SmPC for Hopveus, as well as listed the above as important identified risks in the 
proposed RMP.  

Serious adverse event/deaths/other significant events 

One fatal AE was experienced in the sodium oxybate group in the clinical trial GATE 2. The investigator 
reported the patient was murdered while consuming alcohol. No other deaths were reported during the 
clinical program. 

The total number of serious AEs in SMO032/10/03 was: 3 in 3 patients of placebo group, 4 in 4 
patients of the 0.75 g tid group, 7 in 3 patients of the 1.25 g TID group, 8 in 4 patients of the 1.75 g 
TID group and 10 in 6 patients of the 2.25 g TID group. A total of 4 patients (0.8%) experienced 5 
treatment-emergent SAEs considered by the investigator as related to the study medication: joint 
dislocation, toxicity to various agents, epilepsy, loss of consciousness, and discomfort (1 patient 
(0.2%) each). Non-fatal treatment-emergent SAEs were similar in numbers between the active 
treatment and the placebo group.  

In Gate 2, at least one serious adverse event (SAE) was experienced by 12 subjects, 6 (3.9%) in the 
sodium oxybate arm and 6 (3.8%) in the placebo arm. The most commonly experienced SAE was 
referred to injury, poisoning and procedural complications. Two (1.3%) subjects in the sodium oxybate 
arm and one (0.6%) subject in the placebo arm experienced at least one treatment-related SAE: 
overdose and suicidal depression in the sodium oxybate group and drug toxicity in the placebo group. 
Treatment related AE overdose and suicidal depression are adequately listed as undesirable effects in 
SmPC section 4.8. 

Data provided from literature and the pharmacovigilance database showed no case of death and a low 
number of serious ADRs. However, under-reporting of ADRs in the post-marketing setting could not be 
excluded without certainty. 

Laboratory findings 

Laboratory screenings include haematological and biochemistry parameters.   

One patient in the single dose BE study SMO032/10/01 had a significant decrease in neutrophils, 
however the AE resolved within 12 days and there was no similar trend in other subjects. 

In GATE 1 as well as in SMO032/10/03 there was a reduction in liver enzymes ASAT, ALAT and γ-GT in 
the sodium oxybate group. The applicants’ rationale for this observation is acknowledged as treated 
patients were alcohol dependent and liver enzymes are often increased in these subjects. With 
decreasing alcohol intake also liver enzymes started decreasing. Otherwise, no indication of relevant 
influence of sodium oxybate on laboratory parameters (haematology and biochemistry parameters) 
and vital signs was detected. 
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Safety in special populations 

The applicant discussed the risk of misuse, abuse, overdose and diversion of sodium oxybate in alcohol 
dependent patients, and in subgroups of multi-drug users and patients with psychiatric co-morbidities, 
taking into account also data on safety of Alcover syrup, including information gained from the clinical 
study on granules, SMO032/10/03.  

According to the applicant, problems with GHB abuse appear to be confined primarily to poly-drug 
abusers, and when the drug is used out of the medical context. As GHB can easily be produced in 
“backyard-laboratories”, there is an existing problem of illegal use (“liquid ecstasy”). In the US, GHB 
was reported to be used in 0.2–4.4% of reported sexual assaults. When GHB is used as illegal drug, 
several cases of dependence based on the development of withdrawal symptoms have been described; 
when dosage was known, it was always higher than 20 g/day.  

However, it is acknowledged that the applicant’s intention with Hopveus was to develop a formulation 
intended to mitigate the risk of criminal use / abuse / misuse with sodium oxybate. 

No studies have been conducted in paediatric patients and those with renal impairment. 

Regarding the elderly population, the age limit applied in the main clinical trials SMO032/10/03, Gate 1 
and Gate 2 was 75 years; in the GUM study the age limit was 65 years.  

The applicant has conducted literature searches to identify PK data in the elderly population and 
identified following statement on elderly patients, included in Xyrem European Public Assessment 
Report (EPAR): “No relevant difference in the pharmacokinetic parameters in patients <65 years and 
patients ≥ 65 years up to 3 g/d SMO were observed. As there is no information indicating relevant 
age-dependent changes in the major elimination pathway of SMO, no changes in the PKof SMO in 
patients ≥ 65 years are expected at the maximal recommended dose of 9 g/d (4.5 g twice per night) 
for SMO. When administering SMO at the maximally recommended doses of 9 g/d in patients ≥ 65 
years, an impaired motor and/or cognitive function cannot be excluded.” (EMA, 2011).  

Nevertheless, PK data have not been disclosed in the EPAR; therefore, the applicant was not able to 
provide any PK data in elderly patients  

Information about the limited data on paediatric and elderly populations, as well as in patients with 
renal or hepatic impairment, was proposed to be included in the drafted Hopveus SmPC. 

Immunological events 

No information has been given on possible immunological events with sodium oxybate. As sodium 
oxybate is a small molecule, the risk of immunogenicity is considered low. 

Safety related to drug-drug interactions and other interactions 

Respective information about possible drug-drug interaction has been included in the proposed 
Hopveus SmPC. Concomitant administration of hypnotics, sedatives, anxyolitics, antidepressant and 
opioids is not recommended. An interaction study with alcohol intake was conducted by the applicant.  

Discontinuation due to adverse events 

In SMO032/10/03 the number of discontinuations due to AEs was comparable in the treatment and in 
the placebo groups. In GATE2 more patients in the placebo group (6.9%) discontinued due to AE 
compared to sodium oxybate group (3.9%). The study GATE1 was active-comparator controlled, 2 
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subjects in the sodium oxybate group (delirium tremens, partial seizures) and 1 in the oxazepam 
group (allergic dermatitis) discontinued due to an AE. 

Post marketing experience with Hopveus 

2.6.1.  Hopveus is not approved / marketed in any country worldwide. 
Discussion on clinical safety 

Sodium oxybate has been used in Italy since 1992 and in Austria since 1999 for the treatment of alcohol 
dependence. The same active substance, but with a different dosage, formulation and indication for use 
(treatment of narcolepsy with cataplexy in adults), has been approved in Europe and America (Xyrem).  

A total of 623 patients were exposed to sodium oxybate in 6 clinical trials sponsored by the applicant. 
Thereof 408 patients have been treated for 3 months (SMO032/10/03 and Gate 2) and 61 for 10 days 
(Gate 1). 84 healthy subjects were treated in the PK/PD (SMO0212/09/01, SMO032/10/01, 
SMO032/10/04) studies. Additional information is derived from the applicant’s safety database, literature 
and post marketing data.  

In the single dose studies no serious adverse event or drug-related drop-out/withdrawals have been 
recorded. Treatment-emergent adverse events (TEAEs) were short-lasting, of a mild or moderate 
intensity, and spontaneously recovered. When pooled together, 227 TEAEs were reported, classified 
under 12 different SOCs. The SOC that encompassed most TEAEs was nervous systems disorders 
(68.7%), followed by general disorders and administration site conditions (11.5%) and gastrointestinal 
disorders (9.3%). The most frequently experienced TEAEs, all of them reported in these SOCs, were 
somnolence (71 TEAEs, 31.3%), dizziness (53 TEAEs, 23.3%), nausea (17 TEAEs, 7.5%), disturbance 
in attention (12 TEAEs, 5.3%), asthenia (11 TEAEs, 4.8%) and headache (11 TEAEs, 4.8%). These 6 
TEAEs were reported 175 times, and corresponded to 77.1% of all the TAEs experienced in clinical trials 
SMO212/09/01, SMO032/10/01 and SMO032/10/04 related to sodium oxybate.   

In the multiple dose studies the most frequently observed TEAEs related to sodium oxybate were 
reported as nervous systems disorders. In the 3 clinical trials (SMO032/10/03, Gate 2 and Gate 1), a 
total of 633 related TEAEs have been reported. Six different adverse events were experienced by more 
than 5% of the patients exposed to sodium oxybate: dizziness (16.7%), headache (9.4%), vertigo 
(7.9%), fatigue (6.9%), somnolence (6.5%) and nausea (5.2%). These 6 different adverse events 
correspond to the 43.3% of all the reported TEAEs related to sodium oxybate. Other frequent experienced 
related TEAEs were vomiting and hypersomnia (2.5%) of the subjects, diarrhoea (1.7%) and food craving 
and sedation (1.5%). 

In SMO032/10/03 the number of subjects with treatment emergent adverse events (TEAEs) was 75 in 
the placebo group vs 73, 73, 87 and 81 in the 0.75, 1.25, 1.75 and 2.25 g TID groups respectively. The 
total number of TEAEs in these groups were 266 (placebo), versus 262, 260, 311 and 327, in the 0.75, 
1.25, 1.75 and 2.25 g TID groups.  

In Gate 2 the number of patients suffering from treatment related AEs was 14 (9.1%) in the GHB group 
and 11 (6.9%) in the placebo group. Considering all treatment related AEs, the GHB (14 patients with 
21 AEs) and Placebo (11 patients with 20 AEs) treatment groups showed similar safety profiles. From 
the values of patients having filled in the questionnaires, the inter-treatment differences in the craving 
for medication was considered minor. 

In Gate 1 safety was slightly better within the benzodiazepine group, with occurring adverse events in 
31.1% and 26.2% of subjects treated with sodium oxybate and oxazepam, respectively (p = 0.535), but 
most of the AEs were expected, and none were serious or fatal.  
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In GUM several limitations were identified, including missing information with regard to alcohol intake, 
side effects, adverse events leading to discontinuation of the treatment, and possible methods of 
preventing these side effects. Regarding withdrawal symptoms observed in patients who voluntarily 
decided to prematurely and abruptly stop treatment, the applicant was requested to present a treatment 
regimen that could be used in these patients. Moreover, problems related to the situation where a patient 
presents acute withdrawal symptoms and refuses re-treatment with sodium oxybate should have been 
discussed in the proposed SmPC.  

With regards to post-marketing data, the applicant confirmed that 299 013 patients had been exposed 
to sodium oxybate for the treatment of AWS and in the long-term treatment of alcohol dependence, in 
Italy and Austria, respectively.  

Due to the AE associated with sodium oxybate, the applicant provided a specific analysis of the adverse 
events of major concern, including hypersensitivity, convulsion/epilepsy/epileptiform seizures, major 
depression, CNS depression, respiratory depression and diversion/criminal use.  

Based on available data on sodium oxybate originated from both studies and PHV databases, together 
with sparse information about concomitant alcohol intake, limited cases of CNS depression and 
respiratory depression in patients receiving sodium oxybate have been reported up to now. However, 
these data could have been affected by under-reporting.  There is published literature describing few 
cases of CNS depression, respiratory depression and death in context with Gammahydroxybutyrate 
(GHB), but it seems this information refers mainly to illicit/street GHB (with unknown purity, 
concentration, excipients, and even unknown posology), often taken concomitantly with other drugs. 
No cases of death have been reported due to Alcover.  

The applicant has discussed the above-mentioned adverse events and included respective information 
in the proposed SmPC, as well as listed the above as important identified risks in the proposed RMP.  

One fatal AE was experienced in the sodium oxybate group in the clinical trial GATE 2. A patient was 
murdered while consuming alcohol. No other deaths were reported during the performance of the studies 
of the clinical program. Data from literature and the pharmacovigilance database show no case of death 
and a low number of serious ADRs were reported. However, under-reporting could not be excluded 
without any certainty. 

In SMO032/10/03 the total number of serious AEs was 3 in 3 patients of placebo group, 4 in 4 patients 
of the 0.75 g TID group, 7 in 3 patients of the 1.25 g TID group, 8 in 4 patients of the 1.75 g TID group 
and 10 in 6 patients of the 2.25 g TID group. Nonfatal treatment-emergent SAEs were similar in numbers 
between active treatment and placebo group. A total of 4 patients (0.8%) experienced 5 treatment-
emergent SAEs that were considered by the investigator to be related to study medication: joint 
dislocation, toxicity to various agents, epilepsy, loss of consciousness, and discomfort. 

In Gate 2 the severe AEs (not all treatment related) were: hepatitis, delirium tremens, suicidal depression 
and murder (all GHB), tinnitus, dizziness, alcohol withdrawal syndrome and alcoholism (all placebo). 
Treatment related serious AEs were listed: overdose and suicidal depression (GHB), drug toxicity 
(placebo).  

In Gate 1 no serious adverse events occurred, although 2 subjects (3.3%) of the sodium oxybate-group 
had 2 AEs leading to premature discontinuation of the study, 'partial seizures' (unrelated to treatment) 
and 'delirium tremens' (treatment-related). 

In SMO032/10/03 the number of discontinuations due to AEs was comparable in the treatment and in 
the placebo groups. In GATE2 more patients in the placebo group (6.9%) discontinued due to AE 
compared to sodium oxybate group (3.9%). The study GATE1 was active-comparator controlled, 2 
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subjects in the sodium oxybate group (delirium tremens, partial seizures) and 1 in the oxazepam group 
(allergic dermatitis) discontinued due to an AE.  

Laboratory screenings include haematological and biochemistry parameters.  One patient in the single 
dose BE study SMO032/10/01 had a significant decrease in neutrophils, however the AE resolved within 
12 days and there was no similar trend in other subjects. In GATE 1 as well as in SMO032/10/03 there 
was a reduction in liver enzymes ASAT, ALAT and γ-GT in the sodium oxybate group. The applicants’ 
rationale for this observation is acknowledged as treated patients were alcohol dependent and liver 
enzymes are often found increased in these subjects. With decreasing alcohol intake also liver enzymes 
started decreasing. Otherwise no indication of relevant influence of sodium oxybate on laboratory 
parameters (haematology and biochemistry parameters) and vital signs was detected.  

No information was provided on potential immunological events. As sodium oxybate represents a small 
molecule, the risk of immunogenicity is considered low. With regard to special population, no studies 
have been conducted in paediatrics, elderly and patients with renal impairment.   

With regard to the especially vulnerable proposed target population of alcohol dependent patients with 
a Very High Drinking Risk Level (VHDRL), the applicant was requested to discuss the potential higher 
risk of abuse/misuse (including intentional misuse), severe, life threatening side effects when used in 
combination with alcohol, dependence, intoxication, severe withdrawal syndrome in case of abrupt 
cessation of use and overdose, taking into account also data on safety of Alcover syrup, including 
information gained from the clinical study on granules, SMO032/10/03. The applicant presented a 
safety database of 1116 patients with a VH DRL exposed in clinical trials and in studies from literature, 
in addition to the ~125000 patients from post marketing database. Overdose belongs to the SMQ drug 
abuse and dependence; in the clinical program 6 treatment-related AEs were reported out of 707 
patients exposed to sodium oxybate. Data from published trials, observational studies and 
pharmacovigilance showed a low number of cases. However, in the post-marketing setting, under-
reporting could not be excluded without any certainty. In poly-drug users and patients with severe 
psychiatric comorbidities there is a higher risk of abuse, therefore the use of Hopveus is 
contraindicated in these patient populations. In addition, the applicant developed a solid formulation of 
Hopveus intended to make the ingestion of large volumes of SMO more difficult.   

Major safety concerns were raised by PRAC over the course of the procedure, notably on the proposed 
RMM to address the potential high risk of abuse/misuse (including intentional misuse), severe, life 
threatening side effects when used in combination with alcohol, dependence, intoxication, severe 
withdrawal syndrome in case of abrupt cessation of use and overdose, in the target population(s) 
currently applied for and more specifically about the feasibility and effectiveness of these RMMs (i.e. 
whether they are appropriate, feasible and sustainable across all Member States).  

The PRAC considered that, given the risks of this product in a vulnerable population, its use should be 
subjected to appropriate medical supervision, to ensure these significant risks are satisfactory minimised 
(in particular relapse and interaction with alcohol, intentional overdose with life-threatening 
consequences). Consequently, the applicant was requested to elaborate a Controlled Access Programme 
(CAP) for Hopveus to ensure that: 

• The medicinal product is taken 3 times a day by patients under direct Healthcare Professional 
(HCP) supervision; 

• Patients are not allowed under any circumstances to have a supply of Hopveus at home.  

The applicant was specifically asked to justify how such programme could be envisaged, including a 
detailed description of all steps undertaken for its implementation, in light of differences in national 
healthcare systems across the EU. 
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Among other risks, such as diversion, abuse, switch of addiction, the PRAC highlighted as major 
concern in the treated population the interaction between sodium oxybate and alcohol, particularly in 
case of alcohol intoxication, due to a relapse which could lead to CNS / respiratory depression. For 
example: 

• In the scenario of an intentional overdose, considering that Hopveus target population is at a 
substantial increased risk of suicide, due to the psychiatric comorbidity associated with alcohol 
dependence, and that overdoses often involve alcohol intoxication; 
 

• In case of relapse, which might occur with unpredictable timing (i.e. triggered by an unexpected 
negative life event), and could result in the consumption of large amounts of alcohol in a short 
period of time. This would be particularly risky for patients under Hopveus treatment who, after 
a period of alcohol abstinence, have lost their alcohol tolerance. Of note, cases of CNS depression 
following an interaction with alcohol were reported even in the restricted clinical trial setting 
where greater patient’s supervision, in comparison to routine clinical practise, occurs. 

In 2012, the FDA issued a Drug Safety Communication and a contraindication for use of sodium 
oxybate in combination with sedative hypnotics or alcohol after cases of severe CNS depression leading 
to coma and death had occurred. Similar warnings are included in the EU SmPC of products contain 
sodium oxybate. it is acknowledged that the doses recommended for these products are higher than 
those for Hopveus; however, concomitant intake of alcohol and/or sedatives is more likely in the 
proposed target population for Hopveus. Alcohol dependence is a life-long, in many cases chronically 
relapsing condition.  

Currently, in the EU AWS is treated in an inpatient setting whereas the maintenance of abstinence is 
mainly treated out – patient through psychosocial support, treatment groups and family care.  

In light of national specificities among EU MS, the applicant was not able to elaborate a “one-fits-all” 
CAP, and therefore proposed three different schemes, claiming that, at list one of them could be 
implemented across MS.  

The CHMP noted the applicant’s argumentation on socio–psychologically stable and non–stable 
patients, which supported the proposed three CAP schemes. The distinction between “stable/not stable 
patients” for dispensing or administering Hopveus under HCP supervision is mentioned in national 
guidelines for treating alcohol dependence in some EU countries (e. g. Denmark). However, as 
indicated, it can only be recommended, as there is no legal instrument to enforce physicians to make 
such distinction. Moreover, in each country recommendations may differ (e. g. in Latvia patients are 
considered “non-stable” when they have no motivation to stop drinking alcohol); when they were 
admitted to hospital either by the Emergency Department (which was called by the patient's relatives 
due to alcohol psychosis or severe withdrawal), or by the relatives themselves. When non-stable 
patients notice a slight improvement in health, they often want to stop treatment, and leave the 
hospital. These patients often continue to drink alcohol after the discharge; often they likewise have a 
dependency on other psychoactive substances. Non-stable and unmotivated patients also include 
patients returning to hospital several times a year due to an acute state of withdrawal which is not 
followed by continuation of treatment. In addition, “non-stable” patients were excluded from clinical 
trials supporting Hopveus MAA. Thus, limited information is available about this sub-set of patients. 

The CHMP also noted the applicant’s proposal to align Hopveus dispensing scheme with the one 
currently in place for methadone/buprenorphine, likewise considered unfeasible, as the opioid 
replacement therapy is administered only once a day. 
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The applicant also insisted on Hopveus home supply, which had been rejected by PRAC / CHMP. In 
support to this proposal, it was reiterated that patients receiving sodium oxybate-containing products 
in the treatment of narcolepsy were supplied a bottle containing 90g of sodium oxybate to be self-
administered at home without HCP supervision (covering 10-20 days of treatment). For Hopveus, the 
quantity dispensed would be 4.5g for a patient with 70kg bodyweight. However, as Hopveus concerned 
population is different, the dispensation system cannot be the same than the one in place for 
narcolepsy, where patients would most likely be compliant to the treatment. 

During the Oral Explanation (OE) held at CHMP on 16 September 2019, the applicant mentioned its 
intention to drop the proposal for Hopveus administration in a home setting.  

The CHMP acknowledged the above. However, this verbal commitment was not substantiated.  

Overall, the review of data presented by the applicant highlighted that: 

• Hopveus administration under HCP supervision 3 times a day, without any product supply at 
home may only be feasible in an inpatient setting where usage of this product is restricted to the 
short-term treatment of AWS.  

• In the outpatient setting (for ambulatory patients) administration under direct HCP supervision 
can’t be achieved due to the excessive burden to patients and to the whole healthcare system, 
since Hopveus should be administered 3 times a day, and is also intended for long-term use. 

The CHMP, having considered all argumentations and evidence presented by the applicant within the 
course of the procedure, and, ultimately, during the OE held on 16 September 2019, in order to 
address  the outstanding issues on the RMP, particularly on the feasibility, sustainability and 
effectiveness of the RMMs, and specifically, on the implementation of a CAP across all Member States, 
aiming at preventing / minimising, in particular, the risk of diversion, abuse, switch of addiction and 
toxicity if co-administered with alcohol, ultimately, could not conclude on their suitability, in view of the 
lack of demonstration of the efficacy in the claimed indication. 

Additional safety data needed in the context of a conditional MA  

In view of the negative benefit-risk, no conclusion can be reached at this stage on Specific Obligations 
to collect additional safety data in the context of a conditional MA. 

2.6.2.  Conclusions on the clinical safety 

Data from clinical studies, the literature, and post-marketing data, were provided to support the safety 
profile of Hopveus in the target indication. However, it is acknowledged that the applied indication for 
Hopveus (most severe Alcohol dependent population) does not cover the same target population as 
Xyrem (narcolepsy with cataplexy).  

Overall, the review of data presented by the applicant highlighted that: 

• Hopveus administration under HCP supervision 3 times a day, without any product supply at 
home may only be feasible in an inpatient setting where usage of this product is restricted to the 
short-term treatment of AWS.  

• In the outpatient setting (for ambulatory patients) administration under direct HCP supervision 
can’t be achieved due to the excessive burden to patients and to the whole healthcare system, 
since Hopveus should be administered 3 times a day, and is also intended for long-term use. 
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The CHMP noted the significant exposure to Alcover syrup in the applicant’s clinical pharmacovigilance 
databases, among which no deaths attributable to sodium oxybate have been reported. However, these 
data might have been affected by under-reporting, which might occur in the post-marketing setting.  

The CHMP also noted that, despite this exposure, the addictive properties of GHB cannot be ignored, 
and there is a significant risk of abuse, misuse, overdose and dependence in VH-DRL patients. Cases of 
CNS depression have been reported both in clinical trials and in the post-marketing setting. 

It is acknowledged that Hopveus was developed to try to reduce the misuse/criminal use in comparison 
to the oral solution given the effervescent and insoluble nature of the granules. However, GHB as a 
substance, and due to its pharmacokinetic/pharmacodynamic profile, has a potential for abuse and the 
newly developed granule formulation would not change this. 

Among other risks, such as diversion, abuse, switch of addiction, the PRAC highlighted as major concern 
in the treated population the interaction between sodium oxybate and alcohol, particularly in case of 
alcohol intoxication, due to a relapse which could lead to CNS / respiratory depression.  

In 2012, FDA issued a Drug Safety Communication and a contraindication for use of sodium oxybate in 
combination with sedative hypnotics or alcohol after cases of severe CNS depression leading to coma 
and death had occurred. Similar warnings are included in the EU SmPC of products contain sodium 
oxybate. Although it is acknowledged that the doses recommended for these products are higher than 
those for Alcover, concomitant intake of alcohol and/or sedatives is more likely in the proposed target 
population for Alcover.  

Alcohol dependence is a life-long, in many cases chronically relapsing condition. In the AD population 
co-ingestion with alcohol cannot be ruled out, apart from the risk of illicit diversion. 

In summary, the CHMP considered all the argumentations and evidence presented by the applicant 
within the course of the procedure, in order to address the outstanding issues on the RMP, particularly 
on the feasibility, sustainability and effectiveness of the RMMs, and specifically, on the implementation 
of a CAP across all Member States, aiming at preventing / minimising, in particular, the risk of 
diversion, abuse, switch of addiction and toxicity if co-administered with alcohol.  

Ultimately, the CHMP could not conclude on the suitability of the above summarised outstanding safety 
issues, in view of the lack of demonstration of the efficacy in the claimed indication 

2.7.  Risk Management Plan 

The CHMP, having considered the data submitted by the applicant, were of the opinion that, due to the 
concerns identified with this application, as above outlined, the RMP for Hopveus cannot be agreed at 
this stage. 

2.8.  Pharmacovigilance 

Pharmacovigilance system 

The CHMP and PRAC, having considered the data submitted by the applicant, were of the opinion that, 
due to the concerns identified with this application, as above outlined, the pharmacovigilance system 
summary for Hopveus cannot be agreed at this stage. 

 

Periodic Safety Update Reports submission requirements 

Not Applicable. 
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2.9.  Product information 

Due to the aforementioned concerns a satisfactory summary of product characteristics, labelling and 
package leaflet cannot be agreed at this stage. 

2.9.1.  User consultation 

The results of the user consultation with target patient groups on the package leaflet submitted by the 
applicant show that the package leaflet meets the criteria for readability as set out in the Guideline on 
the readability of the label and package leaflet of medicinal products for human use. 

 A justification for not performing a full user consultation with target patient groups on the package 
leaflet has been submitted by the applicant and has been found acceptable for the following reasons: 

No full user consultation with target patient groups on the package leaflet has been performed on the 
basis of a bridging report which has been found to be acceptable. 

 

3.  Benefit-Risk Balance  

3.1.  Therapeutic Context 

3.1.1.  Disease or condition 

The applicant is claiming the following indication for Hopveus: 

• Substitution treatment for alcohol dependence within a framework of careful medical 
supervision along with continuous psychosocial support and social rehabilitation. Treatment 
should be initiated only in patients resistant to existing interventions or in patients for whom 
existing therapies are contra-indicated or not recommended. 
 

AD is defined in ICD 10 as a primary, chronic disease with genetic, psychosocial, and environmental 
factors influencing its development and manifestations. The disease is often progressive and fatal. The 
mean age of onset of AD is around 33 years. It is characterized by impaired control over drinking, 
preoccupation with the drug alcohol, use of alcohol despite adverse consequences, and distortions in 
thinking, most notably denial. Each of these symptoms may be continuous or periodic. 

Alcohol withdrawal syndrome (AWS) is a life-threatening condition affecting alcohol-dependent patients 
who discontinue or decrease abruptly their alcohol consumption. The main objectives of the clinical 
management of AWS are to decrease the severity of symptoms, prevent more severe withdrawal clinical 
manifestations such as seizure and delirium, and facilitate entry of the patient into a treatment program 
in order to attempt to achieve and to maintain long-term abstinence from alcohol. 

Hopveus is orally given sodium oxybate. Sodium oxybate is the sodium salt of Gamma-hydroxybutyric 
acid (GHB). GHB is a pharmacological agent, a derivative of the gamma-aminobutyric acid (GABA -the 
primary inhibitory neurotransmitter in the brain) able to interfere with the activity of GABA, dopamine, 
serotonin, acetylcholine and opioids. It is an endogenous neurotransmitter, naturally present in the brain 
and involved in many reactions of the CNS, including reward and addiction neuronal circuits. Sodium 
oxybate is a partial agonist on both GABAA and GABAB receptors. It binds also with high affinity with 
GHB-specific receptors. Like GABA it exerts an overall inhibiting effect on the CNS. 
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3.1.2.  Available therapies and unmet medical need 

The long-term treatment goal of alcohol dependence is total abstinence. Treatments for AD often start 
with a detoxification phase (treatment of AWS) followed by a relapse prevention phase. The gold-
standard treatment is a combination of pharmacotherapy and psychosocial interventions. Patients with 
severe AWS are usually treated in an in-patient setting with benzodiazepines (BZDs). Two pharmacologic 
classes of drugs have been used for outpatient detoxification: BZDs and anticonvulsants (Volpicelli et 
al., 2014). The use of BZD is however associated with numerous side effects (e.g., sedation, memory 
deficit, and respiratory depression) particularly in patients with impaired liver function, as is often the 
case in alcoholics (Skala et al., 2014). Some anticonvulsants have demonstrated efficacy compared to 
placebo, but there is still insufficient evidence to conclude on their superiority to BZDs to prevent seizures 
or reduce side effects (Volpicelli et al., 2014). For the maintenance of alcohol abstinence, besides being 
treated with psychosocial support, the main therapeutic options are disulfiram, acamprosate, naltrexone 
and more recently nalmefene.  

However, most of the available options are not satisfactory, and some are even contraindicated in 
patients with renal impairment and liver disease. Especially in this patient population, where approved 
options are contraindicated and no other treatment options are available there is the highest medical 
need.  

3.1.3.  Main clinical studies 

3.2.  Favourable effects 

AWS 

The primary efficacy endpoint in the GATE 1 study (CIWA Ar score with regards to items tremor, 
hyperhidrosis and nervousness-anxiety) could be reached with 2.73 (SD 0.38) and was not statistically 
different from the score of the active comparator oxazepam. The mean difference in CIWA-Ar total score 
at the end of treatment was 0.65 [95%CI -0.40;1.12] in favour of oxazepam. 

In the GUM study sodium oxybate was able to control alcohol withdrawal symptoms (p < 0.05), 
decreased alcohol consumption (p < 0.05) and alcohol craving (p < 0.05). The treatment success rate 
was 86%.  

In the supportive trials from literature sodium oxybate was significantly superior to placebo in reducing 
withdrawal score (Gallimberti et al., 1989) and showed a statistically significant improvement of CIWA-
Ar with no difference to the active comparator clomethiazole (Nimmerrichter et al., 2002) or diazepam 
(Addorlorato et al., 1999; Nava et al., 2007). Some efficacy in the treatment of AWS could be seen in 
Moncini et al., 2000 and in Di Bello et al., 1995. 

Maintenance of abstinence 

Efficacy analyses on secondary efficacy criteria in the SMO032/10/03 study showed statistically 
significant effects of the different Hopveus doses compared with placebo during the double-blind 
treatment phase in number of HDD and percentage of HDD with missing days assumed not to be HDD. 
The number of HDD was significant for the SMO 1.75g (p=0.030) group compared with the placebo 
group. The treatment difference (95% CI) was -2.00 (-3.81, -0.19) in the SMO.IR 1.75g group. The 
treatment difference for the Percentage of HDD for the SMO 1.75g (p=0.030) group compared with the 
placebo group was significant with a treatment difference (95% CI) of -2.39 (-4.54, -0.23) in the SMO 
1.75g group.  

During the follow up period several secondary endpoints were met. The odds ratio of abstinence rate 
was statistically significant during the follow up period in the 0.75g (p=0.010), 1.25g (p=0.035) and 
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1.75g (p=0.037) groups compared to placebo. The odds ratio (95% CI) was 2.89 (1.29, 6.49), 2.33 
(1.06, 5.11), and 2.38 (1.05, 5.37) in the SMO.IR 0.75, 1.25, and 1.75g groups, respectively. There was 
a significant difference for the number of HDD and the percentage of HDD in the 0.75 and 1.75g groups. 
Other secondary efficacy parameters were mostly supportive of the SMO granules, but no statistical 
significance in favour of Hopveus was shown.  

In a post-hoc analysis of SMO032/10/03, PDA (percentage days abstinent) with a mean of 80.61 (SD 
26.86) was statistically significant during the double blind treatment period for the 1.75g group in the 
very severe population (p=0.038, Kruskal Wallis p=0.027) compared to placebo with a mean of 55.18 
(SD 34.07). Significance for PDA (p=0.016, Kruskal Wallis p=0.025) in the 1.75g group could also be 
observed in the last 3 weeks and follow up with a mean of 69.18 (SD 40.96) compared to placebo with 
31.96 (SD 44.17). For the double-blind treatment period PDA was near to statistical significance in the 
0.75g group (n=10) (p= 0.055, Kruskal-Wallis p=0.042) with a mean 81.31 (SD 27.12). The pooled 
active results without the highest dose group were close to significance. 

The primary efficacy endpoint in GATE 2 (cumulative abstinence duration) showed a longer duration of 
abstinence with 90.40 (SD 73.523) days vs 73.92 (SD 74.499) days for placebo. The estimated mean 
difference was 16.5 days [CI 0.0, 32.9] with a p-value of 0.0495.  

In the supportive trials from literature sodium oxybate showed a significant treatment effect compared 
to placebo (Gallimberti et al., 1992), continuous abstinence was higher in sodium oxybate compared to 
placebo (Di Bello et al., 1995) and sodium oxybate resulted in higher efficacy compared to naltrexone in 
maintenance of abstinence (Caputo et al., 2003; Caputo et al., 2007). Superiority of sodium oxybate 
with results close to statistical significance compared to disulfiram was observed in Nava et al., 2006 
and some efficacy could be seen in Addolorato et al., 1998; Caputo et al., 2009 and Caputo et al., 2011. 

Supportive data for both indications are obtained from meta-analyses and a Cochrane review stating 
that GHB 50 mg may be more effective than placebo in the treatment of AWS, in preventing relapses 
and craving in previously detoxified alcoholics during the first 3 months of follow up and that GHB appears 
better than naltrexone and disulfiram in maintaining abstinence and preventing craving in the medium 
term (3 to 12 months). 

3.3.  Uncertainties and limitations about favourable effects 

No definite dose-response was established. As weight is stated as the main factor influencing the PK of 
sodium oxybate, the dose-response was further explored by the applicant arguing that there is a 
pharmacological rationale for an inverted U-shaped relationship. Although the applicant’s efforts to 
identify the optimal dosing are acknowledged, the presented analyses are all performed post-hoc and 
are subject to a number of data-driven steps. The presented analyses can thus only be considered 
hypothesis-generating, and would need to be confirmed by new independent data.  

Only one placebo-controlled trial (Gallimberti study) has been conducted to show efficacy of sodium 
oxybate in AWS. Because the disease can be life-threatening and an effective treatment is available that 
provides an important benefit, it would not be ethical to perform extensive placebo-controlled studies. 
This reason is deemed acceptable by the EMA Non-Inferiority Margin Guideline (EMA, 2006d). However 
there are uncertainties with regard to assay sensitivity and clinical relevance of results of the GATE 1 
study. Further in the GATE 1 study the CIWA total score adjusted mean at screening was 18.71 in GHB 
group and 18 in oxazepam group, which was not in line with inclusion criteria.  

In the retrospective observational study GUM besides the information that between 50 and 100mg/kg/d 
of sodium oxybate have been taken by the patients no clear dose recommendation is deducible from the 
provided data. Clear conclusions on the applied dosage or the drinking habits of the included patients 
are difficult to draw. This categorization with a cutoff of 90 days appears artificial and cannot be followed, 
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since patients could have been intended for treatment of maintenance and not finished treatment, 
withdrew consent, etc and hence were only treated for less than 90 days.  

In accordance with the guideline for the goal of full abstinence the abstinence rate should have been 
chosen as primary endpoint in the main efficacy trials. With regards to the main outcomes from 
SMO032/10/03, the study failed in the primary endpoint PDA and favourable effects were primarily based 
on post-hoc analysis. While the subgroup of VHDRL subjects is in fact well-defined, the remaining 
requirements are only partially achieved. A mechanistically plausible explanation has not been provided. 
The estimated treatment effect in the subgroup shows some benefit for GHB treated patients, but the 
extent of this effect is only slightly larger than the benefit for placebo treated patients in the 
complementary group. In addition, there was a high number of drop outs in the SMO032/10/03 study.   

In Gate 2 the drinking risk level at study entry was not recorded. Based on back-calculation on GGT and 
MCV values (alcohol specific biomarkers) and on a calculated linear relationship between treatment effect 
size of SMO (from Gallimberti and different SMO032/10/03 groups and subgroups) it was concluded on 
a mild DRL with an alcohol consumption of less than 100 g/d, which did not reflect the previously intended 
target population. The comparison of the abstinence rate is considered vital for the ultimate goal of full 
recovery. Comparisons of binary endpoints are only vaguely described. Furthermore, the abstinence rate 
should be considered at the end-of-active treatment period, and till the end of the study (preferably at 
12 to 15 months), in line with the guideline on clinical studies for drugs developed for the treatment of 
alcohol dependence. The difference of absolute rates should be also considered to interpret the clinical 
relevance.  

Despite the large number of post-hoc analyses conducted, the dependency of the treatment effect on 
the dose and the baseline drinking level, as well as the difference of abstinence over the course of the 
study are difficult to understand. The final choice of the dose and the population was partially justified 
by a pharmacological rational, in which SMO at low-doses has an alcohol mimicking effect, however the 
results have a rather exploratory character as the dose was chosen post-hoc.  

The provided supportive studies from literature show a number of methodological limitations including 
open label study design, small sample size, short study duration, heterogeneity in the studies' population, 
lack of protocol or defined primary endpoints, assessment of large number of outcomes, chosen low 
doses in the fixed-dose active comparator arms, the chosen subset of withdrawal symptoms not covering 
the clinically most concerning events like seizures and delirious states and long enrolment period.  

3.4.  Unfavourable effects 

A total of 623 patients were exposed to sodium oxybate in 6 clinical trials sponsored by the applicant. 
Thereof 408 patients have been treated for 3 months (SMO032/10/03 and Gate 2) and 61 for 10 days 
(Gate 1). 84 healthy subjects were treated in the PK/PD (SMO0212/09/01, SMO032/10/01, 
SMO032/10/04) studies. Additional information for the safety database is derived from 36 studies from 
literature and post marketing data. 

In the single dose studies no serious adverse event or drug-related drop-out/withdrawals have been 
recorded. In the clinical trials sponsored by the applicant, the number of patients who experienced TEAEs 
was higher after SMO administration (1.25g TID.: 56.9%; 1.75g TID.: 74.3%) compared to placebo 
(48.5%). Treatment-emergent adverse events (TEAEs) were short-lasting, of a mild or moderate 
intensity, and spontaneously recovered. When pooled together, 227 TEAEs were reported, classified 
under 12 different SOCs. The SOC that encompassed most TEAEs was nervous systems disorders 
(68.7%), followed by general disorders and administration site conditions (11.5%) and gastrointestinal 
disorders (9.3%). The most frequently experienced TEAEs, all of them reported in these SOCs, were 
somnolence (71 TEAEs, 31.3%), dizziness (53 TEAEs, 23.3%), nausea (17 TEAEs, 7.5%), disturbance 
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in attention (12 TEAEs, 5.3%), asthenia (11 TEAEs, 4.8%) and headache (11 TEAEs, 4.8%). These 6 
TEAEs were reported 175 times, and corresponded to 77.1% of all the TAEs experienced in clinical trials 
SMO212/09/01, SMO032/10/01 and SMO032/10/04 related to sodium oxybate.   

In the multiple dose studies the most frequently observed TEAEs related to sodium oxybate were nervous 
systems disorders. In the 3 clinical trials (SMO032/10/03, Gate 2 and Gate 1), a total of 633 related 
TEAEs have been reported. Only 6 different adverse events were experienced by more than 5% of the 
patients exposed to sodium oxybate: dizziness (16.7%), headache (9.4%), vertigo (7.9%), fatigue 
(6.9%), somnolence (6.5%) and nausea (5.2%). These 6 different adverse events correspond to the 
43.3% of all the reported TEAEs related to sodium oxybate. Other frequently experienced related TEAEs 
were vomiting and hypersomnia (2.5% of the subjects), diarrhoea (1.7%) and food craving and sedation 
(1.5%). No substantial differences were noted between the Alcover and the placebo group. 

The overall incidence of nonfatal SAEs was low across the clinical development program. One fatal AE 
was experienced in the sodium oxybate group in the clinical trial GATE 2. A patient was murdered while 
consuming alcohol. No other deaths were reported during the clinical program. Data from literature and 
post-marketing experience with sodium oxybate-containing products showed no case of death and a low 
number of serious ADRs were reported s. However, under-reporting could not be excluded without any 
certainty. 

In SMO032/10/03 the total number of serious AEs was 3 in 3 patients of placebo group, 4 in 4 patients 
of the 0.75g TID group, 7 in 3 patients of the 1.25 g tid group, 8 in 4 patients of the 1.75 g TID group 
and 10 in 6 patients of the 2.25 g TID group. Non-fatal treatment-emergent SAEs were similar in 
numbers between active treatment and placebo group. A total of 4 patients (0.8%) experienced 5 
treatment-emergent SAEs that were considered by the investigator to be related to study medication: 
joint dislocation, toxicity to various agents, epilepsy, loss of consciousness, and discomfort. 

In Gate 2 the severe AEs (not all treatment related) were: hepatitis, delirium tremens, suicidal depression 
and murder (all GHB), tinnitus, dizziness, alcohol withdrawal syndrome and alcoholism (all placebo). As 
treatment related serious AEs were listed: overdose and suicidal depression (GHB), drug toxicity 
(placebo).  

In Gate 1 no serious adverse events occurred, although 2 subjects (3.3%) of the sodium oxybate-group 
had 2 AEs leading to premature discontinuation of the study, 'partial seizures' (unrelated to treatment) 
and 'delirium tremens' (treatment-related).  

As GHB can easily be produced in “backyard-laboratories”, there is an existing problem of illegal use 
(“liquid ecstasy”). In the US, GHB was reported to be used in 0.2–4.4% of reported sexual assaults. 
When GHB is used as illegal drug, several cases of dependence based on the development of 
withdrawal symptoms have been described; when dosage was known, it was always higher than 20 
g/day.  

The applicant specifically addressed the risks of hypersensitivity, convulsion/epilepsy/epileptiform 
seizures, major depression, CNS depression, respiratory depression and diversion/criminal use. The 
applicant did not adequately address the risk of misuse, abuse, overdose and diversion of sodium oxybate 
in the applied population. A controlled access programme was requested.   

3.5.  Uncertainties and limitations about unfavourable effects 

In addition to the safety data from clinical studies the applicant provided real-life data from a safety 
database of approximately 300 000 treated patients in Italy and in Austria which seem reassuring with 
regard to the safety profile of sodium oxybate. These data have been reviewed by the PRAC as part of 
the PSUSA on sodium-oxybate products.  
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Although there are only few reported AEs from post-marketing and pharmacovigilance databases there 
might be the problem of underreporting.  

3.6.  Effects Table 

Table 22 Effects Table for Hopveus   
 

Effect Short 
Description 

Unit    SMO PBO OXA Uncertainties/ 
Strength of 
evidence 

Reference
s 

 
Favourable Effects 

Reducti
on in 
CIWA-
Ar sub 
score 

items 
tremor, 
hyperhidro
sis, and 
nervousnes
s-anxiety 

Relative 
change 
CIWA 
score 
mean 
(SD) 

-79.41 
(54.732) 
 

 -84.77 
(26.059) 
 

Pivotal RCT, 
deficiencies in 
terms of 
methodology  

GATE 1 
Efficacy 
section 

CAD Cumulative 
abstinence 
duration  

Days 
mean 

90.4(SD 
73.523) 

73.92 
(SD 
74.499) 

 Pivotal RCT, 
deficiencies in 
terms of 
methodology  

GATE 2 
Efficacy 
section 

PDA in 
VHDRL 
in 
1.75g 

Percent 
days 
abstinent 

% 80.61 
(SD 
26.86) 

55.18 
(SD 
34.07) 

 Pivotal RCT, 
deficiencies in 
terms of 
methodology, 
post hoc analysis 

SMOO32/10
/03 
Efficacy 
section 

 
Unfavourable Effects 

most 
common
TAES 

SMO032/1
0/03 

PBO 
n=101 

SMO (2.25g 
excluded) 
n=305 

   Safety 
section 

Dizziness 12.9 % 15.4%    

headache 6.9% 11.8%    

vertigo 5% 9.5%    

 GATE 2 placebo GHB    

Number 
of 
patients 
with AEs 

29 
(18.8%) 

32 (20%)    

Deaths 0 1    

Abbreviations: SMO (sodium oxybate), PBO (Placebo), OXA (Oxazepam), 
VHDRL (very high drinking risk level), TEAE (treatment- emergent adverse event). 

3.7.  Benefit-risk assessment and discussion 

3.7.1.  Importance of favourable and unfavourable effects 

Although the primary endpoints with reduction in the CIWA-Ar score in the treatment of AWS and PDA 
as well as CAD in the maintenance of abstinence, have acknowledged relevance for the patient, they are 
not in line with the guideline recommendations on clinical studies for drugs developed for the treatment 
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of alcohol dependence, as abstinence rate is considered the most important endpoint. There was some 
efficacy shown in both studies, GATE 1 and GATE 2, although major methodological issues were 
acknowledged.  CAD showed a longer duration of abstinence with 90.40 (SD 73.523) days vs 73.92 (SD 
74.499) days for placebo. And although the estimated mean difference of 16.5 days might sound small 
it is considered clinically relevant for the patient, especially in target population where no other treatment 
options are available or existing treatments are contra-indicated. Nonetheless, in Gate 2 study subjects 
were recruited according to Lesch’s typology, the drinking risk level at study entry was not recorded, 
which is considered a shortcoming of the study.  

In Gate 1 the CIWA score reached 2.73 (SD 0.38) and was not statistically different from the score of 
the active comparator oxazepam. However, CIWA-AR short scale is missing several withdrawal 
symptoms, as only three items were assessed. The objectives are in principle considered acceptable, 
although a major clinical concern in patients requiring pharmacological treatment of AWS is occurrence 
of seizures and development of potentially life-threatening delirious states. As 7 of the 10 items rely on 
patients’ response and the 3 remaining items (tremor, hyperhidrosis and anxiety/ nervousness) are 
less subjective the choice of the short scale together with the CIWA AR total score evaluated as 
secondary endpoint seems eligible. The CIWA score item “seizure” had several problems identified in 
the past. The item added only either a value of 7 if the patient experienced a seizure or 0 if not, and 
the rarity of seizures did not allow to derive data for a useful conclusion. Therefore, the item seizure 
was no longer included in the revised CIWA-score. Due to the rarity and the respective difficulties in 
assessment of seizures and delirium the proposed warning section in the SmPC together with the low 
risk of interactions supported by post-marketing data from Austria and Italy is considered acceptable. 

Further the GATE 1 study is lacking a placebo control, which is considered acceptable from an ethical 
point of view. The sensitivity of the trial and the justification of an irrelevance margin are however still 
difficult to evaluate and the provided data only give limited clarification. 

In SMO032/10/03 PDA as primary endpoint was not met. Secondary findings suggest a reduced number 
of HDD, percentage of HDD and odds ratio of abstinence rate when treated with sodium oxybate, which 
are all deemed relevant to the patient. Several secondary endpoints were met and although other 
secondary efficacy parameters were not significantly in favour of Hopveus they were mostly supportive. 
In a post-hoc analysis PDA was statistically significant during the double-blind treatment and in the last 
3 weeks and follow up period for the 1.75g group in the very severe population compared to placebo. 
The pooled active results without the highest dose group were close to significance. While such an 
analysis is acknowledged to evaluate the consistency of the treatment effect, it is not clear why the trial 
was not designed accordingly such that a sufficient number of patients were recruited to the subgroup 
of H/VH DRL to ensure a treatment effect estimate that can be made with reasonable precision in order 
to substantiate therapeutic efficacy and a favourable risk-benefit in this subgroup. In addition, the overall 
study results did not show a benefit of SMO compared to placebo and the treatment period is considered 
too short in comparison to what is recommended in the guideline.  

In the GUM study sodium oxybate was able to control alcohol withdrawal symptoms, decreased alcohol 
consumption and alcohol craving with a treatment success rate of 86%. Supportive data for both 
indications are obtained from meta-analyses and a Cochrane review stating that GHB 50 mg may be 
more effective than placebo in the treatment of AWS, and in preventing relapses and craving in 
previously detoxified alcoholics during the first 3 months of follow up and that GHB appears better than 
naltrexone and disulfiram in maintaining abstinence and preventing craving in the medium term (3 to 
12 months). Additional efficacy data in the treatment of AWS and in the maintenance of abstinence come 
from literature showing a consistency of findings between the studies and prior knowledge. Although 
these studies show methodological limitations, it has to be taken into account that these data were 
generated before the Guideline on the investigation of medicinal products for alcohol dependence came 
into effect and different standards existed at that time. 
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With regard to the favourable effects, and the large number of post-hoc analyses conducted, there 
remain methodological uncertainties concerning dependency of the treatment effect on the dose and the 
baseline drinking level. Observed differences of abstinence over the course of the study are difficult to 
understand. The final choice of the dose and the population was partially justified by a pharmacological 
rational, in which SMO at low-doses has an alcohol mimicking effect, however as the dose was chosen 
post-hoc the results have a rather exploratory character. Furthermore, due to the multiplicity problem 
and resulting inflation of the false positive rate, as well as the large risk of selection bias, the level of 
evidence needed to establish credibility of the VHDRL subgroup findings should be high.  

The observed unfavourable effects were generally consistent with the known safety profile of sodium 
oxybate in the investigated population. No substantial imbalance with regard to the nature and severity 
of adverse events observed in the placebo group was apparent. The vast majority of TEAEs were of a 
mild or moderate intensity, and besides one fatal AE experienced in the sodium oxybate group in the 
clinical trial GATE 2 (a patient was murdered while consuming alcohol), no other deaths were reported 
during the performance of the studies of the clinical program. Data from literature and the 
pharmacovigilance database showed no case of death and a low number of serious ADRs were reported. 
However, under-reporting could not be excluded without any certainty. 

The risks of hypersensitivity, convulsion/epilepsy/epileptiform seizures, major depression, CNS 
depression, respiratory depression, overdose, abuse/misuse, dependence/withdrawal and 
diversion/criminal use were included in the RMP. It is acknowledged that Hopveus was developed to try 
to reduce the misuse/criminal use in comparison to the oral solution given the effervescent and insoluble 
nature of the granules.   

3.7.2.  Balance of benefits and risks 

SMO032/10/03, one of the two main studies, failed to meet the primary endpoint, and only analyses 
performed a posteriori were presented as basis to conclude on efficacy. It may be reasonably 
speculated that shortcomings in the design of this study, specifically the inclusion of a broad patient 
population with considerable heterogeneity in drinking risk levels at baseline, account for the 
inconclusive results. None of the subgroup analyses have been pre-specified and therefore are 
questioned due to their post-hoc derived nature, the applicant attempted to follow the 
recommendations in the EMA guidance, but the overall study results did not show a benefit of SMO 
compared to placebo.  

The dose-response relationship was further investigated, with a pharmacological rationale for an 
inverted U-shaped dose-response relationship, and the new optimal dose is considered in mg/kg/day 
instead of the fixed dose regimen. The efforts to identify the optimal dosing are acknowledged. 
However, the presented analyses are subject to a number of data-driven steps, and add to the 
extensive number of unplanned analyses testing hypotheses that have not been specified before any 
examination of the trial data. This hampers the credibility of the presented results with an unclear 
impact on the probability of the false positive rate and biasedness of estimates. The presented 
analyses can thus only be considered hypothesis-generating, and would need to be confirmed by 
further independent data, in order to confirm the proposed dosing regimen depending on body weight 
and baseline drinking level. 

In the second study GATE 2, the primary endpoint CAD was statistically significant over placebo, but 
this endpoint was not in line with the guideline on clinical studies for drugs developed for the treatment 
of alcohol dependence. Although the primary endpoint in the GATE1 study was not statistically different 
compared to active treatment with oxazepam, the major clinical concern in patients requiring 
pharmacological treatment of AWS is occurrence of seizures and development of potentially life-
threatening delirious states, and these symptoms among others were not assessed in the primary 
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endpoint. As 7 of the 10 items in the CIWA Ar score rely on patients response and the 3 remaining 
items tremor, hyperhidrosis and anxiety/ nervousness are less subjective the choice of the short scale 
together with the CIWA AR total score evaluated as secondary endpoint seems however eligible.  

It is acknowledged that, on top of the results obtained from the main clinical trials, the applicant has 
also provided some efficacy data including a Cochrane review, several meta-analyses and published 
studies from the litterature.  

With respect to the general standards for the assessment of efficacy and the balancing of benefits and 
risks consideration can be given to several other facts including that alcohol dependence is a severe 
disabling disease and there is an unmet medical need especially in this very difficult to treat target 
patient population. While it is acknowledged that there is a need to have last line treatment for this 
condition, available data did not support efficacy in this population. There were a high number of 
methodological limitations and no data supported the claimed indication and the definition of intended 
population of “patients resistant to existing interventions” was not clarified. Furthermore, none of 
submitted studies involved patients for whom existing therapies are contraindicated or not 
recommended. The presented evidence was thereby not considered sufficiently robust and persuasive 
and the presented results of the submitted efficacy studies would need to be confirmed by sufficiently 
robust independent data.  

Besides the safety data obtained during the clinical development program sponsored by the applicant, 
including 707 subjects exposed to sodium oxybate in 6 trials, there are additional data from literature 
and post-marketing safety database  

In order to support the restricted indication, the applicant argued that 83.7% of patients in the 
SMO032/10/03 had previous abstinence attempts, and 43 patients in Gate 1 and Gate 2 suffered from 
hepatobiliary disorders. However, no new studies have been submitted and the definition of the 
intended target population of “patients resistant to existing interventions” was not sufficiently clarified. 
Furthermore, none of submitted studies involved patients for whom existing therapies are 
contraindicated or not recommended. 

It is acknowledged that Hopveus was developed to try to reduce the misuse/criminal use in comparison 
to the oral solution given the effervescent and insoluble nature of the granules.   

Major safety concerns were raised by PRAC over the course of the procedure, notably on the proposed 
RMM to address the potential high risk of abuse/misuse (including intentional misuse), severe, life 
threatening side effects when used in combination with alcohol, dependence, intoxication, severe 
withdrawal syndrome in case of abrupt cessation of use and overdose, in the target population(s) 
currently applied for and more specifically about the feasibility and effectiveness of these RMMs (i.e. 
whether they are appropriate, feasible and sustainable across all Member States).  

The PRAC considered that, given the risks of this product in a vulnerable population, its use should be 
subjected to appropriate medical supervision, to ensure these significant risks are satisfactory 
minimised (in particular relapse and interaction with alcohol, intentional overdose with life-threatening 
consequences). programme (CAP). Consequently, the applicant was requested to elaborate a 
Controlled Access Programme (CAP) for Hopveus to ensure that: 

• The medicinal product is taken 3 times a day by patients under direct Healthcare Professional 
(HCP) supervision; 

• Patients are not allowed under any circumstances to have a supply of Hopveus at home.  

The applicant was specifically asked to justify how such programme could be envisaged, 
including a detailed description of all steps undertaken for its implementation, in light of 
differences in national healthcare systems across the EU. 



 
Assessment report    
EMA/CHMP/295427/2020  Page 85/160 
 

Among other risks, such as diversion, abuse, switch of addiction, the PRAC highlighted as major 
concern in the treated population the interaction between sodium oxybate and alcohol, particularly in 
case of alcohol intoxication, due to a relapse which could lead to CNS / respiratory depression. For 
example: 

• In the scenario of an intentional overdose, considering that Hopveus target population is at a 
substantial increased risk of suicide, due to the psychiatric comorbidity associated with alcohol 
dependence, and that overdoses often involve alcohol intoxication. 
 

• In case of relapse, which might occur with unpredictable timing (i.e. triggered by an unexpected 
negative life event), and could result in the consumption of large amounts of alcohol in a short 
period of time. This would be particularly risky for patients under Hopveus treatment who, after 
a period of alcohol abstinence, have lost their alcohol tolerance. Of note, cases of CNS depression 
following an interaction with alcohol were reported even in the restricted clinical trial setting 
where greater patient’s supervision, in comparison to routine clinical practise, occurs. 

In light of national specificities among EU MS, the applicant was not able to elaborate a “one-fits-all” 
CAP, and therefore proposed three different schemes, claiming that, at list one of them could be 
implemented across MS.  

The applicant also insisted on Hopveus home supply, which had been rejected by PRAC / CHMP. In 
support to this proposal, it was reiterated that patients receiving sodium oxybate-containing products 
in the treatment of narcolepsy were supplied a bottle containing 90g of sodium oxybate to be self-
administered at home without HCP supervision (covering 10-20 days of treatment). For Hopveus, the 
quantity dispensed would be 4.5g for a patient with 70kg bodyweight. However, as Hopveus concerned 
population is different, the dispensation system cannot be the same than the one in place for 
narcolepsy, where patients would most likely be compliant to the treatment. 

During the Oral Explanation (OE) held at CHMP on 16 September 2019, the applicant mentioned its 
intention to drop the proposal for Hopveus administration in a home setting.  

The CHMP acknowledged the above. However, this verbal commitment was not substantiated.  

Overall, the review of data presented by the applicant highlighted that: 

• Hopveus administration under HCP supervision 3 times a day, without any product supply at 
home may only be feasible in an inpatient setting where usage of this product is restricted to the 
short-term treatment of AWS.  

• In the outpatient setting (for ambulatory patients) administration under direct HCP supervision 
can’t be achieved due to the excessive burden to patients and to the whole healthcare system, 
since Hopveus should be administered 3 times a day, and is also intended for long-term use. 

In summary, the CHMP, having considered all argumentations and evidence presented by the applicant 
within the course of the procedure, and, ultimately, during the OE held on 16 September 2019, in order 
to address  the outstanding issues on the RMP, particularly on the feasibility, sustainability and 
effectiveness of the RMMs, and specifically, on the implementation of a CAP across all Member States, 
aiming at preventing /minimizing, in particular, the risk of diversion, abuse, switch of addiction and 
toxicity if co-administered with alcohol, ultimately, could not conclude on the suitability of these 
outstanding issues, in view of the lack of demonstration of the efficacy in the claimed indication. 
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Beside the restricted target populations and the proposed changes in the CAP, no new information on 
efficacy was presented. Effect sizes of the main clinical studies were further discussed and 
appropriately documented in the applicant’s view. However, the presented evidence is still not 
sufficiently robust and persuasive and is not sufficient to obtain a positive B/R balance.  

It needs to be justified in how far the remaining uncertainties can be resolved with the proposed. 
PAES, especially in light of the methodological challenges and difficulties to show efficacy in this 
population by the available studies that were assessed.   

Therefore, the B/R is considered negative based on identified severe methodological limitations in the 
clinical studies in AWS and maintenance of abstinence, which do not allow concluding on sufficiently 
robust efficacy in the intended indication.  

3.7.3.  Additional considerations on the benefit-risk balance 

The applicant has requested a conditional marketing authorisation for the indication:  

• Substitution treatment for alcohol dependence within a framework of careful medical supervision 
along with continuous psychosocial support and social rehabilitation. Treatment should be initiated 
only in patients resistant to existing interventions or in patients for whom existing therapies are 
contra-indicated or not recommended. 

Two post-authorisation studies were proposed by the applicant, as specific obligations for a conditional 
marketing authorisation, to support efficacy data in the maintenance indication as well as in the AWS 
indication.  

The provided data are not considered sufficient to grant a CMA. All criteria set out in the context of a 
CMA have to be fulfilled.  

A number of uncertainties/limitations remain in the studies sponsored by the applicant and in 
supportive trials from literature (including a high placebo effect in alcohol abstinent patients, possibly 
compromising the ability to detect differences between active and placebo, small sample size, high 
number of drop-outs, too short study duration, failure of showing statistical significance in the primary 
endpoint, a large number of post-hoc analyses). Although some of the studies resulted in indicating 
some advantage of sodium oxybate as compared to placebo in the treatment of alcohol dependence, 
the B/R balance is negative as the overall provided clinical evidence does not conclusively support a 
benefit of Hopveus in none of the claimed indication (either the initial and the latest proposed by the 
applicant). 

The B/R is considered to be negative in the treatment of AWS as the submitted additional analyses are 
not considered sufficient to overcome the identified methodological flaws in the studies and to establish 
robust evidence for a treatment benefit of sodium oxybate. 

The B/R is also considered to be negative for the maintenance indication. The additional analysis, 
including the ones referring to a possible dose-response relationship, have an exploratory character 
only and are subject to several uncertainties. Severe methodological limitations do not allow to 
conclude on efficacy in the intended indication. 

The B/R is also considered to be negative in the latest proposed indication, i.e. Substitution in patients 
resistant. 

As stated in our guideline “for a conditional marketing authorisation it might be acceptable that studies 
are smaller in size and/or with a shorter duration and/or different endpoints than those normally 
expected for confirmatory studies in the particular indication for respective type of the medicinal 
product”. In light of the available lack of evidence as explained above, the uncertainties of the studies 
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submitted by the applicant could not be considered as acceptable. Furthermore, the feasibility of a 
PAES was considered questionable as also explained previously. 

A CMA can only be granted provided that all mentioned requirements are fulfilled. Since the B/R is 
negative a CMA cannot be granted.  

Conditional marketing authorisation 

As comprehensive data on the product are not available, a conditional marketing authorisation was 
requested by the applicant in the initial submission.  

The CHMP considers that the product cannot be recommended for a conditional marketing 
authorisation as the benefit-risk balance is negative (as discussed), the applicant is unlikely to be able 
to provide comprehensive data after authorisation, it has not been demonstrated that the product will 
address an unmet medical need, and the benefits to public health of the immediate availability do not 
outweigh the risks inherent in the fact that additional data are still required.   

Notably, it was recommended by the CHMP not to grant a conditional approval since there is a lack of 
demonstration that the required criteria are met: 

• the benefit-risk balance of the product is negative, due to efficacy not robustly demonstrated 

• it is unlikely that the applicant will be able to provide comprehensive data, in light of the 
challenges faced previously by the available clinical trials and notably their difficulties to show 
efficacy in this patient population there were some concerns with the feasibility of the specific 
obligations proposed. It was therefore questioned whereas the applicant would have been in a 
position to generate comprehensive data post-approval 

• it is recognised that there is an unmet medical need at least in the maintenance of alcohol 
abstinence. Existing treatments are not satisfactory and very few patients are treated. Learned 
societies, Alcohol Dependence specialists and patient associations recognize that there is a high 
need for more effective treatments. However, considering that the efficacy of Hopveus is not 
demonstrated and the fact that psychotherapeutic intervention is the main pillar of 
rehabilitation, the applicant could not demonstrate that Hopveus would fulfil this unmet 
medical need.   

• Taking into account that efficacy is not demonstrated and the uncertainties of the feasibility of 
the proposed specific obligations, the applicant could not demonstrate that the benefit to public 
health of the medicinal product's immediate availability on the market outweighs the risks due 
to need for further data.  

3.8.  Conclusions 

The overall B/R of Hopveus is negative. 

Divergent positions are appended to this report. 

 

4.  Recommendations 

Outcome 

Based on the CHMP review of data on quality, safety and efficacy for Hopveus in the substitution 
treatment for alcohol dependence within a framework of careful medical supervision along with 
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continuous psychosocial support and social rehabilitation. Treatment should be initiated only in patients 
resistant to existing interventions or in patients for whom existing therapies are contra-indicated or not 
recommended, the CHMP considers by majority decision that the efficacy of the above mentioned 
medicinal product is not sufficiently demonstrated and, therefore recommends the refusal of the 
granting of the conditional marketing authorisation for the above mentioned medicinal product.  

The CHMP considers that: 

• The data submitted by the applicant in support of the efficacy of Hopveus in the claimed 
indication suffers from relevant methodological limitations relating to the design of the studies 
(e.g. insufficient sample size, selection of the patient population, post-hoc analyses). These 
data are therefore considered insufficient to establish the efficacy of Hopveus, in the target 
population; 

• With regards to the identified and potential risks associated with Hopveus in the target 
population, in particular the risk of diversion, abuse, switch of addiction and toxicity if co-
administered with alcohol, the Committee took note of the proposed risk minimisation measures 
such as a controlled access programme restricting the administration of Hopveus in an in-patient 
setting under Healthcare professional supervision. However, the Committee considered that the 
feasibility and effectiveness of these measures cannot be deemed pertinent without efficacy having 
been established in the claimed indication. 

• In the absence of demonstration of efficacy, the benefit-risk balance of this medicinal product 
is not considered favourable in the proposed indication.  

• Taking into account the negative benefit-risk of Hopveus, a conditional marketing authorisation 
cannot be granted. 

Divergent positions to the majority recommendation are appended to this report. 
 
 

5.  Re-examination of the CHMP opinion of 17 October 2019 

Following the CHMP conclusion that Hopveus was not approvable, the applicant submitted detailed 
grounds for the re-examination of the grounds for refusal.  
 
During the original procedure a request for conditional approval (CMA) was refused on the grounds 
that a CMA cannot be granted based on a negative B/R and that specific obligations cannot replace the 
demonstration of efficacy and a positive benefit/risk, which is a requirement of a conditional marketing 
authorisation. Concerns were also raised in relation to the feasibility of the post authorisation study 
proposed by the applicant taking into account history of available studies including the difficulties to 
conduct study in this patient population. It was therefore questioned whether the applicant would have 
been in a position to generate comprehensive data post-approval. 

In view of the efficacy not being demonstrated, the CHMP could not conclude on the proposed 
controlled access programme that was requested to ensure restricted administration of Hopveus 3 
times a day under direct HCP supervision in an inpatient setting.  

Additional considerations were submitted by the applicant during the course of the re-examination 
procedure. The present assessment report discusses the scientific evidence and scientific arguments 
submitted by the applicant.  
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5.1.  Detailed grounds for re-examination submitted by the applicant 

The applicant presented in writing arguments refuting the grounds for refusal. The applicant 
argumentation is presented in this section. 

Of note, the applicant grounds for re-examination followed the following four sections:  

 
1. A clinically pertinent effect has been demonstrated by SMO in the maintenance of abstinence and is 
relevant to the claimed indications  

2. A clinically pertinent effect has been demonstrated by SMO in the treatment of AWS and is relevant 
to the claimed indications  

3. In light of the unmet need, the proposed clinical use and the established effect, the revised 
proposed risk minimisation activities (e.g. inpatient setting in all EU countries) are realistic, even for a 
drug dosed 3 times per day  

4. The proposed post-approval studies are feasible and relevant to bring the data package up to a level 
that can be considered comprehensive, and thus will provide evidence to switch to a ‘full’ approval  

5.1.1.  Ground for re-examination #1: A clinically pertinent effect has been 
demonstrated by SMO in the maintenance of abstinence and is relevant to 
the claimed indications  

Summary of the applicant’s grounds for re-examination 

Seven RCTs have been submitted to demonstrate the efficacy of SMO in the maintenance of abstinence. 
Two RCTs sponsored by the applicant (GATE 2 and SMO032/10/03). 

- Pivotal GATE 2 RCT (N=314): evaluation of the efficacy and the safety of SMO vs placebo in the 
maintenance of abstinence in alcohol-dependent patients. Multinational, double-blind, 
randomised, placebo-controlled trial (GATE 2 CSR) 

- Phase IIb SMO032/10/03 RCT (N=496): multinational, double-blind, randomised, placebo-
controlled trial in alcohol-dependent patients comparing 4 doses of SMO (SMO032/10/03 CSR) 

And further 5 trials which are described in the literature (Caputo et al., 2003; 2007; Di Bello et al., 1995; 
Gallimberti et al., 1992; Nava et al., 2006). These five trials were included in the 2010 Cochrane meta-
analysis on SMO in the treatment of AD (Leone et al., 2010). 

The applicant claims that SMO has demonstrated an effect in the maintenance of abstinence in alcohol 
dependent patients: 

1. Pivotal GATE 2 double-blind RCT  

The GATE 2 study was a phase IV study, multinational multicentre, double-blind, randomised, placebo-
controlled, with parallel groups evaluating the efficacy of GHB versus placebo in the long-term 
maintenance of abstinence in 314 patients (154 patients to the GHB group and 160 patients to the 
placebo group.), over 11 years (2001-2012). The study duration was 6 months’ treatment + 6 months 
follow-up. 79.6% of patients were male and 20.4% female. Subjects were categorised by clinical 
describing distinctive subtypes of alcohol dependent patients (Lesch taxonomy Types 1-IV) by severity 
of dependence-based MALT (Munich Alcoholism Test) rather than on drinking risk level (DRL). 

The primary objective of the controlled GATE 2 study was to demonstrate the efficacy of SMO compared 
to placebo in the Cumulative Abstinence Duration (CAD) at the end of the 6-month treatment period 
(study primary endpoint) in previously detoxified alcohol-dependent patients (detoxification program, 
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encompassing a 10-day treatment period and a subsequent 10-day untreated follow-up) rather than the 
abstinence rate (proportion of patients with continuous abstinence throughout the treatment period 
included in the EMA guideline primary endpoint. Use of CAD was justified by the applicant on the basis 
that it was recommended in the PMS guideline and used as primary endpoint in acamprosate and 
disulfiram studies. 314 patients were randomized in two groups (1:1). The SMO dose was adjusted based 
on patient body weight: ≤ 75 kg: 3.32g/day t.i.d and > 75 kg: 3.94g/day divided in three administrations. 

CAD (SD) in the SMO arm was 90.4 (73.5) days vs compared to 73.9 (74.5) days in the, placebo arm 
(p = 0.0495). 

Three sensitivity analyses (p=0.0466 / 0.0345 / 0.0353 were conducted to support the statistical 
significance of the results and to address a potential bias due to inconsistencies in the period over which 
study drug efficacy was measured (some patients had a treatment period slightly higher/lower than 180 
days) 

CAD is a quantitative composite endpoint measuring the abstinence rate (EMA guideline primary 
endpoint) and the duration of abstinence. 

The abstinence rate measured as a secondary endpoint (20% in placebo group vs 25.3% in SMO group, 
p=0.259) did not achieve statistical significance. The higher abstinence rate (+5.3%): corresponding 
approximately to ≈+9.6 days (5.3%*180 days) in the mean difference in CAD. Longer abstinence periods 
in patients having a relapse ≈+6.9 days.  

Phase IIb SMO032/10/03 study 

The study was randomized, multicentre, double-blind, placebo-controlled, outpatient, multiple-
administration with 5 parallel groups. This clinical study consisted of 2 periods: double-blind treatment 
phase (84 days), and follow-up (7 days). The study enrolled alcohol dependent patients previously 
detoxified (detoxification duration of 3-14 days). Patients who met the randomization criteria were 
randomly assigned in a ratio of 1:1:1:1:1 to 1 of 5 treatment groups (0.75g tid, 1.25g tid, 1.75g tid, 
2.25g tid, placebo). The SMO doses were thus not adjusted based on patient body weight. The dose 
regimens of 1.25g, 1.75g and 2.25g three times a day (50-90 mg/kg/day for a body weight of 75kg) 
were considered to be within the therapeutic interval recommended by the Alcover Summary of Product 
Characteristics (SmPC) for the prevention of alcohol relapses: 50 to 100 mg/kg/day. The dose regimen 
of 0.75g t.i.d. was slightly below the therapeutic interval. Based upon results of previous clinical studies 
and post-marketing experience in Italy and Austria with SMO in alcohol-dependent patients, the median 
dose and the high dose were expected to be safe and effective to maintain alcohol abstinence. 

The primary endpoint was the Percentage of Days Abstinent (PDA) during the 3-month treatment period. 
The applicant claims that this primary endpoint was accepted by the CHMP during the scientific advice 
in view of the fact that SMO032/10/03 was a Phase IIb and not a Phase III and this endpoint was 
considered more sensitive to detect a dose-response relationship (EMA., 2010c). Missing data were 
considered as failure/relapse to alcohol consumption. 496 patients were randomized. 

In relation to the above company statement, it is worth highlighting that this advice was based on 
clarification provided by the Company during the scientific advice procedure in 2010 that the phase III 
study endpoints were still under consideration. It was agreed that for phase II studies, the proportion of 
abstinent days during the overall study period could be acceptable as the primary efficacy endpoint since 
it may be more sensitive that other endpoints.  However, for the phase III, aiming for a full abstinence 
goal, as per the guideline,  CHMP advised that the primary endpoint should be continued abstinence rate 
(“If the study drug is addressing the ultimate goal of full recovery, the continued abstinence rate (after 
detoxification or the grace period) at the end-of-active treatment period and the continued abstinence 
rate till the end of the study (at 12 to 15 months) should be co-primary endpoints. [..]”.). Therefore, the 
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proposal from the Company to use the proportion of abstinent days as the primary efficacy endpoint for 
a full abstinence goal was not endorsed at least in the absence of additional strong supporting evidence. 

The study failed on the primary endpoint, the PDA, with treatment differences of 2.87 (p = 0.55), 0.78 
(p = 0.87), -0.86 (p = 0.86) and 1.53 (p = 0.75) for 0.75g, 1.25g, 1.75g and 2.25g t.i.d. respectively. 
The observed placebo response (72.01%) was much higher than anticipated (e.g. between 20-40% 
expected based on prior acamprosate/topiramate studies). Dropout rates (35.5% for active substance, 
35.4% for placebo) were in line with those commonly observed in acamprosate studies the maintenance 
of abstinence (mean (95% CI) 45.9% (15.9; 77.8) see above). 

The applicant is of the view that despite the failure on the primary endpoint, several secondary endpoints 
could be considered to be n favour of SMO: the craving for alcohol, the number of Heavy Drinking Days 
(HDD) during the treatment period as well as the abstinence rate, the number of HDD and the time-to-
relapse during the one-week follow-up period. In addition, according to the applicant, statistically 
significant results from planned regression models indicated that the SMO response in the PDA was the 
highest in the lowest tested dose in mg/kg (SMO032/10/03 CSR). 

2. Literature reports supporting the demonstration of an effect 

Five RCTs conducted between 1992 and 2007, which were discussed as part of Cochrane meta-analysis 
(Leone et al., 2010), were submitted as part of this procedure. Two of these studies were double-blind, 
randomized, placebo-controlled (Di Bello et al., 1995; Gallimberti et al., 1992) and three trials were open 
label, randomized, naltrexone-controlled (Caputo et al., 2003; 2007; Nava et al., 2006). 

The Gallimberti study (1992) was a randomised, double-blind, placebo-controlled trial over a 3-month 
treatment period (n= 82; 41 active vs 41 Placebo). The objective of the study was to investigate the 
clinical efficacy of sodium oxybate in the treatment of alcohol dependence. Patients with a 5-year or 
more history of alcoholism defined according to DSM III-R, and having an average daily ethanol intake 
in excess of 150 g for the past 2 years were enrolled. Patients recruited had a Very High DRL. 

The primary endpoint or follow-up period was not reported. During the 3 months of treatment the  

• Percentage of Days Abstinent (PDA): +17.5, p < 0.001; 

• Abstinence rate (Risk Ratio [95% CI] 5.35 [1.28; 2.41], p=0.02); 

• Alcohol consumption (mean difference in daily drinks of 4.6, p<0.01); 

• Reduction in the craving for alcohol at Month 2 (p<0.001) and Month 3 (p<0.001). 

The double-blind, randomized, placebo-controlled Di Bello et al. (1995) study investigated the efficacy 
of oral SMO 50mg/kg/day (divided into three administrations) in alcohol craving in alcohol dependent 
patients. The trial included 17 alcohol dependent patients with a VH DRL at baseline and an abstinence 
period prior to treatment initiation of 30 days. Patients were treated for 6 months. 

The applicant claimed that after the 6 months’ treatment period, the craving score was significantly lower 
in the SMO group than in the placebo group (p<0.05) 

Caputo et al. (2003 and 2007) 

In these two naltrexone-controlled open label studies, efficacy of oral SMO 50mg/kg/day (divided into 
three doses) in maintaining abstinence in previously detoxified alcohol dependent patients was 
evaluated. Patients were treated for 3 months in both studies. In the 2007 study oral SMO plus 
naltrexone was also evaluated. The applicant claims the following in respect to those studies. n the 2003 
study the abstinence rate was significantly higher in the SMO group (n=18) than in the naltrexone group 
(n=17): risk difference: +31.4% (p= 0.02). In the 2007 study the abstinence rate was significantly 
higher in the SMO group (n=18) than in the naltrexone group (n=17): risk difference +34.1% (p= 0.04). 
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Patients who received SMO plus naltrexone had a significantly higher abstinence rate than patients in 
SMO group: risk difference +32.2% (p= 0.03). 

Nava et al. (2006) RCT 

This study compared the efficacy of oral SMO, naltrexone and disulfiram on the ethanol intake, the 
craving for alcohol and on biomarkers of alcohol consumption in previously detoxified alcohol dependent 
patients. A total of 86 patients were enrolled in three groups: 28 in SMO 50mg/kg/day (divided into 
three administrations) group and 27 in naltrexone (50mg/day) arm and 31 in disulfiram group (200mg). 
Patients were treated for 12 months. 

The abstinence rate observed in the SMO group was 65% ,49% in the naltrexone group and 40% in the 
disulfiram group (P<0.08). At the end of the study, patients in SMO group had greater decreases in 
alcohol craving and in biomarkers of alcohol abuse than did patients in naltrexone and disulfiram groups 
(p<0.05). 

Maremmani et al. (2001.) 

Efficacy of SMO has also been investigated in alcohol-dependent patients resistant to existing 
interventions in the Maremmani et al. study. Patients resistant to existing interventions were defined as 
patients with at least two periods of treatment during the last two years who relapsed to alcohol abuse 
during the last treatment period. 35 AD patients resistant to existing interventions were enrolled in a 
12-month study. Retention rate in treatment with SMO was compared with the last previous treatment. 
Results showed a higher retention rate with SMO (54%) vs previous treatment (0%) at Month 12 
(p<0.001). The abstinence rate at month 12 was 11.4% with SMO vs 0% with previous treatment 
(NNT=8.8) and 34.3% of patients treated with SMO had a controlled consumption vs 0% with previous 
treatment (NNT=2.9).   

3. Meta-analyses on the effect of SMO in the maintenance of abstinence 

The Cochrane review Leone et al., 2010 “Gamma-hydroxybutyrate (GHB) for treatment of alcohol 
withdrawal and prevention of relapses” aimed at evaluating the efficacy and safety of SMO in the 
treatment of AWS and in the maintenance of abstinence. Seven RCTs in the maintenance of abstinence 
were included: 5 testing the efficacy of SMO alone (see above studies) and 2 testing the efficacy of the 
association of SMO with other drugs. 

The following endpoints were significantly in favour of SMO (50mg/kg) compared to the placebo: 

• Abstinence rate at month 3: Risk Ratio (RR) [95%CI] 5.35 [1.28, 22.41] p=0.022; 

• Controlled drinking at month 3: RR [95%CI] 2.43 [1.07, 5.54]; 

• Relapse to heavy drinking at month 3: RR [95%CI] 0.36 [0.21, 0.63]; 

• Number of daily drinks at month 3: MD [95%CI] -4.60 [-6.18, -3.02] p = 0.0003; 

• Craving score at month 1: Mean Difference (MD) [95%CI] -3.00 [-4.19, -1.81] p<0.00001; 

• Craving score at month 2: MD [95%CI] -4.20 [-5.31, -3.09] p<0.00001; 

• Craving score at month 3: MD [95%CI] -4.50 [-5.81, -3.19] p<0.00001; 

• Average stay in program (weeks) at month 6: MD [95%CI] 8.30 [0.40, 16.20]. 

The following endpoints were claimed by the applicant to be significantly in favour of SMO (50mg/kg) as 
compared with naltrexone: 

• Abstinence rate at month 3: RR [95%CI] 2.59 [1.35, 4.98] p=0.004; 
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• Craving score at month 12: MD [95%CI] -1.90 [-2.45, -1.35]. 

The following endpoints were claimed by the applicant to be significantly in favour of SMO (50mg/kg) as 
compared with disulfiram: Craving score at month 12: MD [95%CI] -1.40 [-1.86, -0.94]. The abstinence 
rate at month 12 was borderline statistical significance: RR [95%CI] 1.66 [0.99, 2.80]. 

Meta-analysis conducted by the applicant on the effect of SMO 

The applicant also conducted a meta-analysis of SMO032/10/03, GATE-2 and the two clinical trials 
referenced in Gallimberti (1992) and Di Bello (1995). The abstinence rate at the end of treatment 
period for SMO compared to placebo was Risk Ratio (95% CI) 1.35 (1.05; 1.74), Risk Difference (95% 
CI) 8.0% (1.5%; 14.5%), I2 =26.7% (Figure 4).  

 
Figure 4 

 

 

4. Limitations from planned analyses and published data  

The following three limitations from the planned analyses and published data have been identified by the 
applicant.  

4.1. Sustainability of SMO effect post-treatment  

The follow-up period of 6 months in GATE 2 is shorter than EMA guideline recommendations (9 to 12 

months) GATE 2 study was launched in 2001, 9 years prior to the release of EMA guideline on the 

development of treatment for alcohol dependence. The EMA guideline in the development of treatment 

of alcohol dependence was issued in 2010 and requires 9 to 12 months’ follow-up period in confirmatory 

trials. However the applicant refers also to the ACTIVE workgroup that was created in 2009 to improve 

the performance of future clinical trials in the treatment of alcohol dependence. The ACTIVE workgroup 

consists mainly of academic experts, industry representatives, the US FDA and several US institutes on 

alcoholism. According to the applicant, one of the main issues identified by the ACTIVE workgroup was 

the appropriate trial duration. The current view of the ACTIVE workgroup, presented by the applicant, 

would be trial duration of 4 months: “the data, so far, suggested that a trial length of perhaps 4 months 

was ideal from a feasibility and practicality point of view (e.g. acceptable dropout rate)” (ACTIVE., 2019). 

The applicant also refers to FDA issued a draft guidance in 2015 recommending 6-month treatment 

duration in confirmatory trials without any follow-up period. This is based on data indicating that 

abstinence at 6 months has been shown to be a predictor of abstinence at 5-year follow-up.  During the 

scientific advice procedure, it was highlighted by the applicant that there was no intention to perform a 

12-15 months untreated follow-up in the Phase III study and there was instead a proposal to conduct 

an open 12-month safety extension study.   



 
Assessment report    
EMA/CHMP/295427/2020  Page 94/160 
 

In relation to the above applicant statement, it is worth highlighting that further to scientific advice 

procedure in 2010, CHMP considered that it may be advisable to allow patients who complete the phase 

III study and who wish to be followed up without entering the withdrawal study to enter ‘follow-up off 

treatment’ arm to allow comparison of active treatment, placebo and ‘no treatment’ in a setting where 

there is a high placebo response. Furthermore, the scientific advice stated that it is still not clear what 

the pharmacological effects of this treatment are or whether patients will need to stay on treatment in 

order to maintain benefit and that this should be fully explored in phase III studies.  

According to the applicant there are extensive post-marketing data from Italy and Austria supporting 
the long-term use of SMO in the treatment of AD, and this limitation should also be weighed against the 
unmet medical need. Alcohol dependence is considered by the WHO as a priority condition for which 
there is no essential medicine and the existing approved treatments showed a modest and inconsistent 
treatment effect and are contra-indicated in patients with liver and/or renal impairment. The applicant 
further justifies that the EMA guideline on conditional marketing authorisation (CMA) states that a 
positive benefit-risk can be established based on results from a study with a shorter duration than 
normally require (EMA., 2016b). In view of the unmet medical need, the applicant proposes to resolve 
this limitation post-approval through a conditional marketing authorisation and a Post Approval Efficacy 
Study (PAES) including a follow-up period of 12 months. 

4.2. Heterogeneity in treatment effect 

The dose-ranging Phase II SMO032/10/03 RCT was inconclusive in the planned analysis of the primary 
endpoint, the Percentage of Days Abstinent (PDA). SMO efficacy was shown in RCTs testing SMO dose 
adjusted on patient bodyweight and SMO032/10/03 was the first and only trial testing efficacy of fixed 
SMO doses. Planned linear regression analysis in SMO032/10/03 showed a statistically significant 
relationship between the patient bodyweight and the SMO response in the PDA, suggesting the need to 
adjust the dose on patient bodyweight. During the initial procedure, the CHMP requested further dose-
response analysis in SMO032/10/03 based on patients’ bodyweight which resulted in an identification of 
a dose-response relationship. 

The applicant highlighted that out of the five dose-response studies conducted for the centrally approved 
treatment nalmefene in the reduction of alcohol consumption, only one showed a statistically significant 
efficacy on an intermediate endpoint (EMA., 2012). Similarly, approximately 50.0% acamprosate trials 
failed in showing an efficacy vs placebo in the abstinence rate and/or the CAD (Rösner et al., 2010). The 
applicant continues and states that heterogeneity in acamprosate efficacy results are acknowledged by 
EMA in the guideline on development of treatment for alcohol dependence: “It has shown higher 
abstinence rates and longer periods of abstinence respectively, compared to placebo in several but not 
all trials.” (EMA., 2010a). Meta-analyses have not demonstrated efficacy of approved treatments 
(Disulfiram, naltrexone and acamprosate) in the maintenance of abstinence. Reduction of alcohol 
consumption (smaller quantities and less frequent drinking) has been reported for naltrexone (EMA 2010 
a). A Cochrane meta-analysis showed a lower risk of relapse to any drinking (e.g. a higher abstinence 
rate) for acamprosate compared to placebo but the pooled 95% CI of the RR was not well away from 
the unity (RR [95% CI] 0.86 [0.81; 0.91]), a significant heterogeneity was detected (I2 = 79%, 
p<0.00001) and several inconclusive trials included in the meta-analysis did not show any positive trends 
for acamprosate in the abstinence rate (Rösner et al., 2010).   In this context, one of the priority areas 
determined from discussions with ACTIVE (Alcohol Clinical Trials Initiative) workgroup representatives 
was to look closely at placebo responses— one area that is particularly important in terms of improving 
the methodological aspects of drug development (Litten et al., 2012). SMO032/10/03 results showed a 
high placebo response in PDA (72%), much higher than anticipated (between 20% and 40% based on 
previous acamprosate/topiramate studies). 
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The predictors of the placebo response were identified and recognized when the development program 
of SMO was completed. As a consequence, the failure of SMO032/10/03 in the primary endpoint is, 
according to the applicant, probably due to the enrolment of a population responding very well to placebo 
and/or the use of fixed/non-optimal doses.  

4.3. Efficacy in abstinence rate 

Although the CAD is measuring the abstinence rate, it is not the abstinence rate, EMA guideline primary 
endpoint. Nevertheless, SMO efficacy in the abstinence rate is supported by results from RCTs from 
literature and meta-analyses but a new trial would be needed to further support SMO efficacy in 
abstinence rate. According to the EMA guideline on CMA, the establishment of beneficial effects at the 
time of authorisation could be based on intermediate endpoints that are reasonably likely to translate 
into clinical benefits. 

As a consequence, in view of the unmet medical need, the applicant proposes to resolve this limitation 
post-approval through a conditional MA framework and a PAES with the abstinence rate as primary 
endpoint. 

5. Conclusions from the applicant on results from planned analysis and published data 

An effect of SMO 50mg/kg in the maintenance of abstinence and in longer period of abstinence has been 
demonstrated: 

• The pivotal double-blind GATE 2 RCT (N=314) was positive in the planned analysis of the primary 
endpoint, the CAD 

• SMO benefit in the maintenance of abstinence is further supported by positive results from RCTs 
from literature vs placebo and vs naltrexone in the abstinence rate 

• Cochrane meta-analysis of RCTs showed a benefit of SMO vs placebo and vs naltrexone in the 
abstinence rate 

• SMO also showed a benefit vs placebo in the abstinence rate in the meta-analysis of RCTs 
conducted by the applicant 

The GATE 2 study enrolled 314 patients and the meta-analysis of abstinence rate of double-blind placebo-
controlled trials included 711 participants. The shorter follow-up duration in GATE 2 is not a major 
limitation and can be resolved through a conditional marketing authorisation framework and a PAES. 

Since SMO032/10/03 was inconclusive, there are uncertainties on whether SMO is effective in the broad 
alcohol-dependent population (e.g. also in the population responding well to placebo), on whether SMO 
50mg/kg is the optimal dose and hence on the effect size of SMO. In this respect and during the 
assessment, the CHMP requested the applicant to conduct exploratory analyses on the dose-response 
relationship which are presented below. 

In addition, the EMA has issued a guideline which aims at providing guidance on the exploratory 
investigation of subgroups as part of the assessment of the applicability of the treatment effect to the 
patient population in confirmatory trials that are presented in a marketing authorisation (MA) application 
(EMA., 2019c). As a consequence, the applicant also conducted a subgroup analysis based on the 
population severity at baseline and similar to the one accepted by the CHMP for nalmefene to explain 
the observed heterogeneity. 

The applicant has summarised below the results from these analyses. 

6. Exploratory analysis addressing treatment effect heterogeneity: population severity at 
baseline, as presented by the applicant 



 
Assessment report    
EMA/CHMP/295427/2020  Page 96/160 
 

6.1. Population severity definition 

Results of recent studies converge and indicate that, in double-blind RCTs, the placebo response is 
reduced in High (H) or Very High (VH) DRL alcohol dependent patients that cannot refrain 
from/significantly reduce their alcohol consumption during the two weeks prior to treatment initiation 
(van den Brink et al., 2014; 2018; Gual et al., 2013; Gueorguieva et al., 2011; 2012; Mann et al., 2013; 
Reynaud et al., 2017; Scherrer et al., 2019 - draft publication). In other words, in RCTs conducted in 
the maintenance of abstinence:  

• Patients who can maintain abstinence during a sufficiently long period (at least two weeks) 
prior to being randomised and initiating a treatment for the prevention of relapse have a 
higher response to placebo. In the literature, these patients have been defined as “early 
abstainer”;  

• Patients with a moderate alcohol consumption at baseline (e.g. Low or Medium DRL) have a 
higher response to placebo during a treatment in the maintenance of abstinence;  

• Conversely, the placebo response is significantly lower in patients with a high level of alcohol 
consumption at baseline (e.g. H/VH DRL) and who can maintain abstinence only during a 
relatively short period (less than 2 weeks) prior to initiating a treatment for the prevention of 
relapse.  

As a consequence, H/VH DRL patients not early abstainer have been defined in literature as the “severe” 
population and L/M DRL patients or early abstainer as the “mild severity” population. 

An a posteriori subgroup analysis (similar to the one presented in nalmefene CHMP assessment report 
(EMA., 2012)) has been conducted by the applicant to investigate the effect of the Population factor in 
the response to SMO treatment. Studies were allocated in their respective population according to their 
baseline characteristics in term of DRL and abstinence duration prior to treatment initiation. Both GATE 
2 and Di Bello et al., (1995) trials were conducted exclusively in the population with a mild severity as, 
according to the inclusion criteria, randomised patients were abstinent for more than 2 weeks prior to 
initiating the treatment (≥20 days in GATE 2 and 30 days in Di Bello). Gallimberti et al. (1992) study 
was conducted exclusively in the severe population as randomized patients had a VH DRL at baseline 
and one-day abstinence prior to treatment initiation. The SMO032/10/03 dose-ranging study (N=496) 
has been conducted in both populations (66% of randomised patients belong to the mild severity 
population). 

6.2. Effect of Population factor in SMO032/10/03SMO032/10/03 

In SMO032/10/03, a significant interaction (p=0.001) was detected a posteriori between the treatment 
groups and the Populations in the study primary endpoint, the Percentage of Days Abstinent (PDA). The 
placebo response in the PDA was significantly lower in the severe population than in the mild severity 
population (p<0.0001). Treatment effect in the PDA and the abstinence rate was therefore analysed in 
each Population. All four tested doses were pooled in this analysis. Results showed benefit of SMO (pooled 
doses) compared to placebo in the severe population (N=154) with a higher effect size than in the whole 
alcohol-dependent population in (SMO032/10/03 CSR): 

- PDA: mean difference [95% CI] +14.98% [1.76; 27.12], p = 0.022; 

- Abstinence rate: RR [95% CI] 2.24 [1.02; 4.91], Risk Difference: +18.1%, p= 0.04. 

Results were not statistically significant in the population with mild severity. 

Further to the CHMP request during the initial phase of the procedure, the treatment effect over the 
course of the study in the severe population was investigated with linear mixed model. Results show that 
the treatment effect was significantly dependent upon the duration (p<0.0001) and that the treatment 
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difference was increasing over the course of the study. As illustrated in Table 23, in the severe 
population, the treatment difference between SMO groups and the placebo was higher in the PDA 
computed over the last four weeks of the study (at Month 3) than in the PDA over the whole treatment 
period (3 months). The PDA decreased over the course of the study more significantly in the placebo 
group than in SMO groups (SMO032/10/03 CSR). SMO pooled doses had a significantly higher PDA at 
month 3 than placebo group (mean difference +24.26%, N=154, p=0.003). 0.75g, 1.25g, 1.75g groups 
also had a significantly higher PDA at month 3 than placebo (p= 0.003/0.033/0.019). 

 
Table 23 
 

 

The applicant hypothesises that SMO032/10/03 study failed in the primary endpoint because the study 
enrolled a significant proportion (66%) of patients in the mild severity population and/or the treatment 
duration was not sufficient to detect an effect. 

Results in the severe population of SMO032/10/03 are supported by the Gallimberti et al. (1992) study 
(which was also conducted in the severe population). As illustrated in Table 24, the absolute differences 
in abstinence rate and in PDA were comparable and the relative/standardized effect sizes were medium 
to large. 
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Table 24  
 

 

6.3. Review of severe population in meta-analysis 

Treatment effect in the abstinence rate (EMA guideline primary endpoint) was analysed in each 
Population across trials through a meta-analysis. Endpoint definition was consistent across studies’, drop-
outs have been considered as failures in all trials. All tested doses were considered in this analysis. The 
applicant held that treatment periods were in line with EMA guideline requirements (3 to 6 months) and 
no adjustment for this factor has been considered at this stage. The same method as in Cochrane meta-
analysis (Leone et al., 2010) has been used for data synthesis. 

According to the applicant, results showed benefit of SMO compared to placebo in the severe population 
with a higher effect size than in the whole alcohol-dependent population: Risk Ratio [95% CI] 2.84 [1.44; 
5.60], Risk Difference [95% CI] 19.7% [9.4; 29.9], 2 trials (SMO032/10/03, Gallimberti) N=236. No 
significant heterogeneity has been observed (I2 =13.8%, p=0.28), (see Figure 5). In the population with 
a mild severity, no benefit was observed. Nevertheless, a relatively high heterogeneity was detected, 
close to statistical significance (I2 =58.4%, p=0.09). 

 

Figure 5 
 

 

The observed heterogeneity was further investigated with a meta-analysis of abstinence rate considering 
the dose of 50mg/kg/day only and an analysis by treatment duration. 

For SMO 50mg/kg in the severe population at month 3: Risk Ratio [95% CI] 2.86 [1.41; 5.81], Risk 
Difference [95% CI] 19.0% [7.9%; 30.0%], I2 =0.0%, 2 trials N=184. 

Results were not statistically significant in the mild severity population at month 3 or at month 6(RR 
1.27). No study with a 6-month treatment duration has been conducted in the severe population. 
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Figure 6 
 

 



 
Assessment report    
EMA/CHMP/295427/2020  Page 100/160 
 

6.4. Dependency of placebo response on populations and treatment duration observed across 
SMO RCTs 

The effect of Populations and treatment duration on placebo responses in abstinence rate have been 
investigated across SMO RCTs with logistic regression models. Subjects from GATE 2, Di Bello and 
SMO032/10/03 were included in the mild severity subgroup. Subjects from Gallimberti and 
SMO032/10/03 were included in the severe subgroup. The primary outcome for this study was the 
abstinence rate. Drop-out or missing data were considered as failure in all studies. The comparison of 
the placebo response was performed using logistic models. The models were computed on 3 subsets of 
populations: 

• Mild alcohol-dependent patients who received the placebo during 3 months; 

• Mild alcohol-dependent patients who received the placebo during 6 months; 

• Severe alcohol-dependent patients who received the placebo during 3 months; 

• Odds Ratio(OR) and 95% CI were computed with the likelihood method. 

 

According to the applicant, results showed that the placebo response in the abstinence rate was 
significantly lower in the severe population than in the mild severity population (p<0.0001) and 
significantly dependent upon the treatment duration (lower placebo response for longer treatment 
duration) (p=0.006), (see Table 25 below). 

As a consequence, the higher SMO effect size at month 3 in the severe population than in the population 
with a mild severity is explained by a significantly lower placebo response in the severe population. This 
has been observed within (e.g. in SMO032/10/03 study) and across SMO studies. In the mild severity 
population, the high placebo response can compromise the demonstration of efficacy. Nevertheless, 
GATE 2 showed a benefit for SMO in the CAD whereas no significant benefit has been observed in 
SMO032/10/03 mild population. This, the applicant says, may be explained by the longer treatment 
duration in GATE 2 than in SMO032/10/03 (6 months’ vs 3 months) which resulted in a lower placebo 
response in GATE 2. 

6.5. External validity of the dependency of placebo effect upon population and treatment 
duration 

Data from trials outside the development program but with similar experimental conditions were 
discussed to support the external validity of the dependency of placebo effect upon population and 
treatment duration. A systematic literature review on RCTs outside of SMO development program with 
similar experimental conditions to that SMO RCTs has been conducted in accordance with PRISMA 
guideline. The primary outcome for this analysis was the abstinence rate. 

Twenty-two (22) double-blind, randomized, placebo-controlled trials aiming at testing efficacy of 
approved drugs or investigational compounds (such as acamprosate, naltrexone, baclofen, etc.) in the 
maintenance of abstinence in alcohol-dependent patients were retained and included 2093 patients in 
placebo arms: 11 studies in the mild severity population (1067 patients) and 11 studies in the severe 
population (1026 patients). The abstinence rate varied widely across studies (from 4.1% to 50.6%; 1st 
and 3rd quartile: 14.7%, 30.5%). Results showed that the placebo response in the abstinence rate was 
significantly lower in the severe population than in the population with a mild severity (p<0.0001). The 
effect of the treatment duration was also highly statistically significant (p<0.0001) with a decrease of 
the placebo response over time. No significant interaction between the treatment duration and the 
population was detected (Scherrer et al., 2019 - draft publication).  
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The placebo response in SMO RCTs has been compared to the placebo response in RCTs outside SMO 
development program in each population with logistic regression models. The applicant defends that the 
results showed that the placebo response in SMO RCTs was not significantly different from the placebo 
response in RCTs outside the development program (Table 25). 

 
Table 25 
 

 

 

6.6. Conclusion on the effect of the population severity, as presented by the applicant 

The population severity and the treatment duration are probable and plausible explanations for the 
SMO032/10/03 study failure in the primary endpoint as well as for the difference of SMO effect size 
across studies. 

The population severity has been identified and defined previously in the literature. Data indicate that it 
is a predictor of the placebo response and of the effect size for other approved treatments for AD: 
nalmefene, acamprosate, naltrexone (van den Brink et al., 2018). The placebo response is significantly 
lower in the severe population than in mild severity population and is decreasing over time (e.g. the 
longer the treatment duration, the lower the placebo response). This has been observed within and 
across SMO studies as well as in studies outside SMO development program with similar experimental 
conditions. Placebo response in SMO studies in each population and for each assessed time points were 
not significantly different from the placebo response in studies outside SMO development program. 

SMO has shown consistent benefits in the abstinence rate and in the PDA in the two studies conducted 
in the severe population after a 3-month treatment period thanks to a lower placebo response. 

In the mild severity population, GATE 2 showed a benefit of SMO in the CAD after a 6-month treatment 
period. However, no benefit was detected in the PDA in SMO032/10/03 mild severity subgroup after a 
3-month treatment period. This suggests that due to the higher placebo response, a treatment duration 
of more than 3 months is required to demonstrate a benefit of SMO in the mild severity population. 

SMO efficacy results according to population severity at baseline have been published (van den Brink et 
al., 2018). 
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7. Exploratory analysis addressing treatment effect heterogeneity: dose-response 
relationship 

7.1. Identified dose-response relationship and plausibility 

During the initial phase of the procedure, the CHMP requested the applicant to investigate the dose-
response relationship based on patient bodyweight with regression models in SMO032/10/03 study. 
Quadratic regression models were applied in the ITT and H/VH DRL at baseline (e.g. severe population) 
populations of study SMO032/10/03. SMO fixed doses received t.i.d. by enrolled patients were converted 
in mg/kg/day doses using patients’ body weight. 

Results showed that the tested doses in SMO032/10/03 ranged from 23 to 155mg/kg/day (e.g. 0.5 to 
3.6g/70kg t.i.d.). Regression models were statistically significant in each population (p<0.001 in the ITT, 
p<0.05 in H/VH DRL) and indicated an inverted U-shape dose response relationship with a peak reached 
at the following doses: 

- ITT (N=496): 18mg/kg/day; 

- H/VH DRL subgroup (N=154): 60mg/kg/day. 

To refine the dose-range with the highest response in PDA (“optimal dose-range”) in each DRL 
population, the applicant used the methodology recommended by the CHMP, the adaptive threshold 
methodology published by Jiang et al., (2007). Results indicated that the optimal SMO dose in 
SMO032/10/03 study was: 

• 20-30mg/kg/day in patients with a Low or Medium DRL at baseline; 

• 30-45mg/kg/day in patients with a High DRL at baseline; 

• 50-65mg/kg/day in patients with a Very High DRL at baseline. 

Data supporting the plausibility of this dose-response relationship were presented by the applicant: 

• The replication of the inverted U-shape dose-response in GATE 1 & 2 studies as well as in 
preclinical data; 

• The replication of the relationship between SMO and ethanol effects in clinical trials from 
literature and in preclinical trials; 

• The pharmacology of SMO supporting the plausibility of the identified dose-response: alcohol 
mimicking effect of SMO at low dose which disappears at medium to high dose; 

• The consistency of efficacy at the proper dose-range in studies from literature; and 

• The consistency of the proposed posology with the approved posology of Alcover oral solution in 
Italy and Austria. 

In GATE 2, the optimal dose-range was 40-50mg/kg/day (for a tested range from 34 to 68mg/kg/day). 
Analysis of the level of alcohol biomarkers at baseline in the GATE 2 Study suggested that a significant 
proportion of patients probably had a Medium/High DRL at baseline. This, according to the applicant, 
tends to support the relationship between the optimal dose-range and the DRL found in SMO study as 
the optimal dose-range in GATE 2 is consistent with the optimal dose-range of M/H DRL patients (20-
45mg/kg/day).  
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7.2. Efficacy results of SMO at optimal dose-range in the broad AD population 

The applicant claims that efficacy results of SMO at optimal dose-range in the broad AD population 
showed a statistically significant difference vs placebo in the primary endpoint of both SMO032/10/03 
(PDA: mean difference [95% CI] 12.83% [2.84; 22.82], p=.012) and GATE 2 (CAD: mean difference 
[95% CI] of 24.78 [5.40; 44.17], p=0.012) studies. Meta-analysis of the abstinence rate in the four 
above double-blind, randomized, placebo-controlled trials (all populations and treatment duration 
included) showed a benefit of SMO at optimal dose-range: Risk Ratio [95% CI] 1.69 [1.28; 2.24], Risk 
Difference [95% CI] 14.8% [6.9; 22.7], 4 trials N=506. No benefit was observed in sub-optimal (2 trials 
N=294) and above optimal dose-ranges (2 trials N=624) with no detected heterogeneity (I2=0.0%). 

 

Figure 7 
 

 

 

7.3. Efficacy results of SMO at optimal dose-range in the broad AD population 

To further analyse the heterogeneity, efficacy of SMO at optimal dose-range was investigated by 
Population and treatment duration. A meta-analysis of the abstinence rate of SMO at optimal dose-range 
in double-blind, randomized, placebo-controlled trials has been conducted. Endpoint definition was 
consistent across studies’, drop-outs have been considered as failures in all trials. According to the 
applicant, results showed benefit of SMO compared to placebo without detected heterogeneity (I2 
=0.0%): 

• In the population with a mild severity at Month 3: Risk Ratio [95% CI] 1.35 [1.05; 1.74], Risk 
Difference [95% CI] 12.4% [1.7; 23.2], I2 =0.0%, 2 trials N=346 

• In the severe population at Month 3: Risk Ratio [95% CI] 4.20 [2.00; 8.84], Risk Difference 
[95% CI] 29.2% [15.8; 42.6], I2 =0.0%, 2 trials N=142 
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Figure 8 
 

 

 

7.4. Conclusion on the effect of the dose-response, as presented by the applicant 

In addition to the population severity and the treatment duration, the dose-response relationship is 
another probable explanation for the SMO032/10/03 study failure in the primary endpoint as well as for 
the difference of SMO effect size across studies. 

The inverted U-shape and the adjustment of SMO dose based on alcohol consumption at baseline are 
consistent with the mechanism of action of SMO. They have been observed across and within clinical 
trials and in preclinical data. 

8. Shrinkage estimator of treatment effect 

Study SMO032/10/03 

Shrinkage estimates of the treatment effect of SMO at optimal dose vs placebo in SMO032/10/03 severe 
population were computed using: 

a) Non-parametric bootstrap procedure (Dmitrienko et al., 2016); 

b) Bayesian shrinkage-based methods (Dmitrienko et al., 2016; EMA., 2019c; Hemmings., 2014); 

c) Non-parametric bootstrap procedure. 

The sample was based on observed abstinence rate for the patients in the SMO032/10/03 severe 
population and 10 000 bootstrap samples were computed. The applicant argues that results showed a 
significantly higher: 

- Abstinence rate: risk difference (95% CI): 43.26% (15.34; 66.37), p=0.0021, in the optimal 
dose-range compared to placebo group (N=60); 

- PDA: mean difference (95% CI): 31.35% (11.92; 45.04), p= 0.0035 in the optimal dose-range 
compared to placebo group (N=60); 

Results for the sub-optimal and above optimal doses were not significant. 
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d) Bayesian shrinkage estimator  

The applied Bayesian approach combined prior information from placebo response in abstinence (see 
systematic literature review above: 22 RCTs identified) with information from SMO032/10/03.  

Two approaches were considered for all treatment doses:  

1. Uninformative prior distribution on the effect of the Treatment;  

2. Prior information of SMO response from N=10 trials, 583 patients; RCTs: GATE 2, Gallimberti 
1992, Caputo 2003 & 2007, Di Bello 1995, Nava 2007; observational studies: GUM, Caputo 2009 
& 2011, Addolorato et al., 1998.  

According to the applicant, results showed a significantly higher abstinence rate in the optimal dose-
range compared to placebo group in the severe population. The posterior median of the difference 
(credible set at 95% level) between the optimal dose group with respect to the placebo group is (Table 
26):  

- Uninformative prior distribution of SMO: 42.24% (18.07; 63.42);  

- Prior information from SMO response: 40.38% (19.9, 59.37).  

 
 
Table 26 
 

  

 

Bayesian meta-analysis 

The applicant also conducted a Bayesian meta-analysis of the treatment effect at SMO optimal dose-
range in the different Populations. 

The applied Bayesian approach combined prior information in abstinence rate with information from SMO 
double-blind, randomized, placebo-controlled trials. Placebo response in studies outside the SMO 
development program (see systematic literature review above: 22 RCTs identified) was utilized for prior 
information of the placebo in the abstinence rate at Month 3 and Month 6 (see Report on Bayesian meta-
analyses for the list of studies). Three scenarios were considered for prior information of SMO response: 

Scenario 1: the efficiency of SMO was equivalent to the efficiency of the placebo group: in this case, 
prior information of the placebo has been also utilised as prior information for SMO. 
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Scenario 2: the efficiency of SMO was uniformly distributed: there was 50% chance that the treatment 
works on average. 

Scenario 3: prior information of SMO response from open-label, randomised, naltrexone-controlled trials 
(3 trials, 66 patients – Caputo et al., 2003, 2007; Nava et al., 2006). 

Results with Bayesian approach are presented in the table below. 

 

Table 27  
 

 

 

9. Clinical relevance of effect demonstrated in the maintenance of abstinence  

9.1. Number Needed to Treat (NNT) 

The applicant maintains that results in abstinence rate from individual studies and meta-analysis in each 
population showed a statistically significant benefit of SMO compared to placebo with a NNT ranging from 
4 (risk difference of 29.2% in severe pop.) to 8 (risk difference of 12.4% in mild population) depending 
on the population. 

The continued abstinence during the treatment period is well-recognised as having an effect on alcohol-
attributable morbidity and mortality. The mortality risk over a 4-year period for a patient who succeeds 
in maintaining abstinence during a 6-month treatment period is reduced from 12.4% to 4.4% (Feuerlein 
et al., 1994). In other words, it is necessary to treat successfully 13 patients (1/(12.4%-4.4%)) to avoid 
one premature death in the next 4 years. 

Given the effect size shown by SMO in maintaining abstinence, it can be deduced that the NNT with 
HOPVEUS to avoid one premature death over a 4-year period would range from 43 to 100 (e.g. from 
990 premature deaths in the mild population to 2300 premature deaths in severe pop. avoided per 100 
000 patients treated).  

9.2. Clinically pertinent benefits in the severe population, as presented by the applicant 

According to the EMA Benefit-Risk Project, Markov model can be used to evaluate clinical benefits over 
time (EMA., 2010e). In this respect, a Markov model was presented to the CHMP during the Nalmefene 
assessment to support the clinical relevance of nalmefene benefits in the treatment of alcohol 
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dependence. The model was reviewed by the EMA Psychiatry Scientific Advisory Group. It has also been 
reviewed and accepted by the National Health Service (NHS) in England and Wales (Laramée et al., 
2014). 

As a consequence, a Markov model similar to the nalmefene model has been submitted by the applicant 
to assess the health benefits of SMO compared to placebo for the maintenance of abstinence in the 
severe population (restricted to VH DRL patients indication proposed initially). Health benefits have been 
evaluated based on the reduction of harmful alcohol-attributable diseases and injuries resulting from 
abstinence and reduction in alcohol consumption. 

The applicant argues that, given the effect size in the severe population, the model showed that SMO 
could avoid approximately 1 900 premature deaths and 20 000 serious events on a five-year period 
compared to placebo per 100 000 VH DRL patients treated, representing 48.4% and 47.4% of the 
avoidable premature deaths and the serious events. Although this model is based on multiple 
assumptions regarding long-term benefits in SMO in the maintenance of abstinence, it supports that 
SMO effect sizes in the severe population are clinically relevant. 

9.3. Effect size of SMO vs existing treatments 

According to the applicant, SMO showed a significantly higher risk ratio vs placebo in abstinence rate 
after a 3-month treatment period: RR between 1.3 and 4.2 depending on the population severity at 
baseline. 

Acamprosate which is the only existing compound which has shown a benefit in the maintenance of 
abstinence in meta-analysis of double-blind RCTs showed a RR of 1.3 in abstinence rate after a 3-month 
treatment period vs placebo (Mann et al., 2004). 

10. Conclusion and revised proposed indication, as presented by the applicant 

An effect of SMO 50mg/kg in the maintenance of abstinence and in longer periods of abstinence has 
been demonstrated: 

• The pivotal double-blind GATE 2 RCT (N=314) was positive in the planned analysis of the primary 
endpoint, the CAD which measures the abstinence rate; 

• Effect in the maintenance of abstinence is also supported by positive results from RCTs from 
literature of SMO vs placebo and vs naltrexone in the abstinence rate; 

• Cochrane meta-analysis showed a benefit of SMO (50mg/kg) vs placebo and vs naltrexone in the 
abstinence rate; 

• SMO (50mg/kg) also showed a benefit vs placebo in the abstinence rate in the meta-analysis 
conducted by the applicant. 

The GATE 2 study enrolled 314 patients and the meta-analysis of abstinence rate of double-blind placebo-
controlled trials included 711 participants. The shorter follow-up duration in GATE 2 is not a major 
limitation and can be resolved through a CMA framework with a PAES. Heterogeneity in treatment effect 
has been explained through exploratory analysis. Data suggest that the population severity at baseline, 
the treatment duration and the dose-response are factors explaining SMO treatment effect. Overall, 
according to the applicant, SMO showed an effect in the maintenance of abstinence compared to placebo 
in both populations. Treatment effect size was consistently small to medium across trials in the 
population with a mild severity and consistently medium to large in the severe population. 

 

In view of the reservations from the CHMP on the demonstration of efficacy, the applicant proposes to 

conduct the PAES (SMO032/19/02) exclusively in the severe population where the benefits for patients 
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would be the highest and the placebo response the lowest. The study will be double-blind, randomized, 

placebo-controlled and will test the efficacy of SMO at optimal dose range (e.g. 40-50mg/kg in H DRL 

patients and 50-65mg/kg in VH DRL patients) in the abstinence rate. To address the CHMP concern and 

increase the likelihood of providing comprehensive data post-approval, the applicant has revised the 

estimated sample size using the smallest risk difference in abstinence rate observed across available 

RCTs (e.g. +5%) and the estimated placebo response at month 6 in the severe population (e.g. 10%). 

This resulted in an estimated sample size of 700 patients. The applicant proposes an interim analysis 

with a sample size reassessment in case the placebo response and/or treatment effect differ from 

planning assumptions. In case the interim analysis on the placebo response is in line with planning 

assumption and the treatment effect is statistically significant in the primary endpoint and in line with 

the observed treatment effect in severe population (e.g. risk difference between 15% and 30%), it will 

be proposed to stop the trial early.  

 

Given the above, the applicant is proposing the following indication: “Maintenance of abstinence in 

alcohol-dependent patients under careful medical supervision along with continuous psychosocial support 

and social rehabilitation”. 

  

The applicant also offered to restrict the indication to:  

• severe patients (e.g. severe population as defined above); and/or  

• patients resistant to psychosocial support/existing therapies; and/or  

• patients for whom existing therapies are contra-indicated or not recommended.  

Additional information provided by the company upon CHMP request 

• GATE 2 results  

Results in the Primary endpoint 

The study was positive in the planned analysis of the primary endpoint. Results showed a significantly 
higher mean CAD (SD) in the SMO arm, compared to placebo, 90.4 (73.5) days vs 73.9 (74.5) days, 
respectively (p = 0.0495) (GATE 2 CSR). The placebo response in the CAD (73.9 days) was higher than 
expected in the protocol (e.g. between 36 and 54 days based on prior results from acamprosate and 
disulfiram studies) (GATE 2 CSR appendix 16.1.1). The statistical significance was supported by the three 
sensitivity analyses conducted (p=0.0466 / 0.0345 / 0.0353). These analyses were carried out in 
accordance with ICH E9 (R1) as study drug efficacy has been measured over a treatment period which, 
for certain patients, differed slightly from the expected treatment duration (e.g. patient with a treatment 
period slightly higher/lower than 180 days) and which may have resulted in a bias in the results analysis. 
Three different adjustments were applied to CAD estimates to correct this potential bias. These sensitivity 
analyses supported the statistical significance (GATE 2 CSR addendum). 

Dropout rates at the end of treatment period were 51.9% for active substance and 63.8% for placebo 
and were in line with those commonly observed in RCTs in the maintenance of abstinence (see below 
discussion section). 

Clarification on results in the primary endpoint  

Clarifications were requested on the statistical analysis of the primary endpoint in GATE 2 and the 
applicant provided below clarifications/data.  
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The protocol specified that the primary endpoint shall be analysed with ANOVA model with treatment 
group and centres as factors: excerpt from the protocol “Block factors shall include the center and the 
treatment group”. Nevertheless, the protocol indicated that “if the centre factor is shown not to play a 
significant role, then it shall be removed from analyses. Other block variables or covariates could be 
used, if medically justified”. Missing data/dropout were considered in the primary endpoint calculation 
as relapse to alcohol consumption in accordance with the protocol (GATE 2 CSR Appendix 16.1.1). The 
protocol philosophy was based on the most parsimonious model which is supposed to balance bias and 
precision of the modelling at the expense of the pre-specification of the model. The above results in the 
primary endpoint (+16.5 days, p=0.0495) are from the ANOVA model with treatment as a fixed factor. 
The centre effect on the CAD was investigated with a generalized linear model and was not significant 
(p=0.34). Thus and in accordance with the protocol, the centre factor has not been included in the 
model. In addition, to stick to the pre-specified analysis and to avoid an inflation of the type I error rate 
through exploration of possible explanatory factors, no other factors were tested and included in the 
ANOVA model. As illustrated above, results in the CAD were statistically significant in the primary analysis 
and in sensitivity analyses. 

In the re-examination procedure, clarifications were also requested about the risk difference in 
abstinence rate at the end of the treatment period and at the end of the observation period in GATE 2. 
The abstinence rate showed a risk difference numerically in favour of SMO of +5.3% at the end of the 
6-month treatment period (20% in placebo group vs 25.3% in SMO group, p=0.259) +5.0% at the end 
of observation period (12 months) (10.6% in placebo group vs 15.6% in SMO group; p=0.192) (GATE 
2 CSR).  

The applicant presented data that they consider to show that these small effect sizes are probably 
explained by the population enrolled in GATE 2 which shows a higher proportion of patients responding 
to placebo and thus leaving lower room for the demonstration of larger effect size than the severe 
population. 

• Relationship between placebo response and treatment effect  

The data presented in this section have been provided further to findings on the center effect in GATE 2 
and have therefore not yet been reviewed by Rapporteurs and by the CHMP.  

The analysis of the PDA was adjusted for the centre effect. However, it is recognized that if centre was 
used for stratification in a multicentre trial, problems might arise in case of many centres recruiting small 
numbers of patients (‘small centres’) (ICH E9). In SMO032/10/03, 56 centres recruited patients resulting 
in many small centres. In this context and further to GATE 2 results, the applicant investigated the centre 
effect in the PDA with a generalized linear model. SMO doses were pooled in the model. Two analyses 
were conducted: one excluding the term for treatment-by-centre interaction and one including the 
interaction term. Results showed a significant centre effect (p=0.0002 and p=0.0027 respectively) and 
a non-significant treatment effect in both analyses (p=0.84 and p=0.89 respectively). No significant or 
potential treatment-by- centre interaction was detected (p=0.80). However, the large number of small 
centers may have compromised the detection of a potential interaction.  

To better illustrate the centre effect, the applicant has presented the treatment effect and the placebo 
response in each center. The four SMO doses were pooled in the analysis. Half of centres have a placebo 
response in PDA between 80% and 100% compromising the demonstration of efficacy (the study was 
powered to detect a difference of 12%). The treatment effect in each centre seems to be correlated to 
the placebo response (p<0.00001; R2=0.58). Data came from 40 centres out of 56 as 16 centres   
included exclusively patients in placebo group or patients in SMO groups.  

These results suggest that SMO032/10/03 was inconclusive due to many sites with a placebo response 
in the PDA higher than 80%, compromising the demonstration of efficacy. Factors predicting the placebo 
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response were unknown at the time when SMO032/10/03 was conducted and were identified only when 
the development program of SMO was completed. The applicant will present data later in the document 
showing that the placebo response in the PDA in SMO032/10/03 was significantly negatively correlated 
to the proportion of severe patients across centers: the higher the % of severe patients, the lower the 
placebo response in the centre (p=0.0005). The treatment effect in the PDA was positively correlated to 
the proportion of severe patients across centres: the higher the % of severe patient, the higher the 
treatment effect in the center (p=0.0009).  

• Treatment effect and the placebo response across studies  

 Treatment effect and placebo response in the PDA across RCTs are presented in Table 28. 

 
Table 28 
 

 

The above data suggest that the effect size in PDA across studies would be negatively correlated with 
the placebo response. SMO032/10/03 results showed a very high placebo response in the PDA (72%), 
much higher than expected (between 20% and 40% based on previous acamprosate/topiramate studies) 
and which has probably compromised the demonstration of efficacy. GATE 2 results also showed a 
placebo response in the CAD (73.9 days = 41.1% PDA) higher than expected in the protocol (e.g. 
between 36 and 54 days based on prior results from acamprosate and disulfiram studies) (GATE 2 CSR 
appendix 16.1.1). This may explain the borderline statistical significance of the treatment effect 
(p=0.0495) in the primary analysis and the significant SMO effect (p=0.001) when the treatment effect 
is adjusted on center effect with a full model. The placebo response in Gallimberti study was very low 
and results were highly significant (p<0.001).  

5.1.2.  Ground for re-examination 2#: A clinically pertinent effect has been 
demonstrated by SMO in the treatment of AWS and is relevant to the claimed 
indications. 

Summary of the applicant’s grounds for re-examination 

Five RCTs have been submitted to demonstrate the efficacy of SMO in the treatment of AWS. One RCT 
sponsored by the applicant (GATE 1). A further 4 trials are described in the literature (Nava et al., 
2007; Addolorato et al., 1999a; Gallimberti et al., 1989; Nimmerrichter et al., 2002). These four trials 
were those retained in the 2010 Cochrane meta-analysis on SMO in the treatment of AD (Leone et al., 
2010). 

1. Pivotal GATE 1 RCT demonstrates an effect of SMO  

1.1 GATE 1 design 
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The primary efficacy variable was the relative change from baseline to Day 10 (rCfB) in CIWA-Ar short-
score. The endpoint was expressed in % and computed as follows for each patient: score at Day 10 
minus score at baseline divided by the baseline score. Missing data were imputed based on LOCF method. 
The secondary endpoints included the CIWA-Ar short-score and the CIWA-Ar total score at the end of 
treatment (Day 10) and at end of study (Day 20). 

The CIWA-A revised (CIWA-Ar), introduced since 1989 (Sullivan et al., 1989), is geared towards 
objectifying alcohol withdrawal symptoms’ severity. It consists in the assessment of 10 symptoms (those 
described in the background information section above, except seizures and delirium tremens) over a 
scale of 67 points. The use of the CIWA-Ar as primary endpoint was accepted by the CHMP during the 
scientific advice (EMA., 2010c). It is also the primary endpoint retained in the Cochrane meta-analysis 
of SMO in the treatment of AWS (Leone et al., 2010). Nevertheless, one reported disadvantage to the 
CIWA-Ar scale is that it may be difficult to administer and interpret in severely agitated patients as 7 of 
the 10 items require reliance on patients’ response (Perry, 2014; Wetterling et al., 1997). This issue of 
reliance on patients’ self-assessment was also highlighted by the CHMP in the scientific advice (EMA, 
2010d). As a consequence, efficacy was measured in GATE 1 with the 3 items which can be evaluated 
by physicians without patient self-assessment (“CIWA-Ar short score”) (Nimmerrichter et al., 2002). The 
equivalence margin has been chosen based on past performance of benzodiazepines in the literature 
(Addolorato et al., 1999a; Nimmerrichter et al., 2002). The limit was set up at 30% difference between 
groups and was defined as the smallest effect that would be important to detect based on past 
performance of benzodiazepines and a clinically relevant threshold for a successful detoxification. The 
95% CI of the mean difference in the rCfB to Day 10 in CIWA-Ar short score between SMO and oxazepam 
needed to be within the predefined equivalence margin [-30%; +30%]. At planning stage, it was 
assumed a rCfB in CIWA-Ar short-score of -50% with a related SD of 50-70% leading to a planned 
sample size of 104 patients per group. In case the equivalence was shown with the above assumption, 
the related standardized effect size (Cohen’s d) would have been <0.20, also supporting a small 
difference. 

Patients were enrolled and randomly divided in 2 groups: SMO (1.75g t.i.d. during days 1-5 for patients 
with body weight under 75 kg and 2.1g for the others; reduction by 50% during Days 6 and 7 and by 
75% during Days 8 to 10) or oxazepam (210 mg Days 1 to 5, 30 mg t.i.d. Days 6 to 7, and then 15 mg 
t.i.d. until the end of the treatment phase). 

The oxazepam daily dosage administered in GATE 1 was above the dosages applied in prior studies with 
oxazepam (Amato et al., 2010), preventing the risk of under dosage. In addition, oxazepam was well 
tolerated in GATE 1, no SAE occurred and there was only one adverse event leading to discontinuation 
in the oxazepam group. 

1.2 GATE 1 Results 

GATE 1 was positive in the planned analysis of the primary endpoint. Results showed a rCfB to Day 10 
in CIWA-Ar short score of -79.70% (SD 33.06) for the SMO arm and of -84.89% (SD 25.80) for oxazepam 
arm resulting in a treatment difference of 5.2 points with a 95% CI [-5.2; 15.6]. These results indicated 
that the 95% CI on the primary endpoint is within the predefined equivalence margin [-30%; +30%], 
indicating that the equivalence was observed. The equivalence was also observed at all other assessed 
time points (e.g. rCfB to Day 0, 3, 6, 8 and 20). 

In the secondary endpoints, the analysis of the absolute CIWA-Ar short score and total score showed a 
significant change from screening to Day 10 and Day 20 in both groups. No differences were observed 
between groups at both times.  
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2. Conduct of the GATE 1 trial 

GATE 1 was conducted in accordance with Good Clinical Practices. Compliance was > 90% in both groups, 
with no statistically significant differences. 

2.1. CIWA-Ar score at baseline 

Based on the inclusion criteria, patients needed to have a CIWA-Ar total score ≥ 20 and a CIWA-Ar short 
score ≥ 12 at baseline in order to be randomized. The mean (SE) CIWA-Ar total score at baseline in GATE 
1 was 18.71 (1.00) in SMO group and 18.00 (0.79) in oxazepam group. As illustrated in figures below 
and out of the 126 randomized patients, 122 had a CIWA-Ar total score higher than 10. This issue was 
anticipated by the CHMP during the scientific advice where the applicant was requested to ensure that 
the majority of included patients were not close to the minimum severity score of 10. Excerpt from the 
scientific advice “even if it can be accepted that patients with scores of more than 20 would be difficult 
to include in the trial, it should be ensured that the majority of included patients are not close to the 
allowed minimum severity score of 10” (EMA., 2010c). The applicant concludes that the majority of 
included patients are not close to the severity score of 10. The applicant also highlights that among all 
studies selected in the Cochrane meta-analyses in the treatment of AWS (Amato et al., 2010; Leone et 
al., 2010) and reporting the CIWA-Ar at baseline, only one (Nava et al., 2007 discussed below) with a 
small sample size (N=42) had a mean CIWA-Ar total score at baseline higher than in GATE 1. This, they 
argue further highlights the challenge in enrolling such severe patients. 

2.2. Effect of CIWA-Ar total score at baseline on primary endpoint 

Further to the CHMP request, the effect of CIWA-Ar total score at baseline on the treatment effect in 
GATE 1 primary endpoint has been investigated with interaction and linear regression models. Results 
showed no significant and potential baseline-by-treatment interaction. No significant relationship 
between the CIWA-Ar total score at baseline and the rCfB in CIWA-Ar short score was identified in the 
oxazepam arm. In the SMO arm a conflicting result was detected due to an outlier (patient with a rCfB 
in CIWA-Ar short score of +100%): no significant relationship with the non-parametric test; significant 
relationship with the parametric test including the outlier; no significant results with the parametric test 
without the outlier.  

Below descriptive and graphical analysis investigating the relationship between the CIWA-Ar total score 
at baseline and the primary endpoint in SMO arm further illustrates the effect of the outlier and support 
the lack of relationship (Figure 9) (Figure 10). 
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Figure 9 
 

 
Figure 10 
 

 
 

Although neither significant nor potential interaction was detected, a subgroup analysis has been 
conducted to further support the absence of relationship between CIWA-Ar at baseline and treatment 
efficacy. The definition of the subgroups was a CIWA-Ar total score threshold of 20 at baseline (according 
to Nimmerrichter et al., 2002). Results showed that the equivalence was still observed in subgroups 
(Figure 11).     
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Figure 11 
 

 

As a consequence, no baseline-by-treatment interaction has been detected and no signal of relationship 
between baseline CIWA-Ar (mild, moderate or severe) and CIWA-Ar at the end of treatment has been 
found. 

2.3. Per protocol analysis and estimand analyses 

Further to the CHMP request, the applicant conducted a per protocol analysis as well as estimand 
analyses on post-randomization events that may have affected the interpretation of the treatment effect 
and which were not considered as major protocol violations. 

Both results in the per protocol analysis and the estimand analyses showed that the 95% CI of the mean 
difference in rCfB in CIWA-AR short score falls within the predefined equivalence margin [-30%; +30%] 
and the estimate was in the same magnitude as the estimate in the ITT population. Please refer to 
Appendix C §.2.3 & §.2.4 for detailed results and additional information. 

2.4. Conclusion  

GATE 1 was a double-blind, double-dummy RCT which has been conducted in accordance with Good 
Clinical Practices. Compliance with therapy was >90% in both groups. Enrolled study population had a 
high response to drug effects. Equivalence was still observed in per protocol analysis and estimand 
analyses. Enrolled population is in line with the CHMP recommendation during the scientific advice. The 
majority of the patients are not close to the minimum severity score of 10 and the mean CIWA-Ar total 
score at baseline was approximately 18, not much lower than 20. 

3. SMO effect in GATE 1 is greater than zero 

SMO effect in GATE 1 is greater than zero 

There are very limited number of placebo-controlled studies assessing efficacy of benzodiazepines in the 
CIWA-Ar. 

In order to show historical sensitivity to drug effects and prevent any selection bias, the applicant has 
reviewed the Cochrane meta-analysis on efficacy of benzodiazepines in the treatment of AWS (Amato et 
al., 2010). Placebo-controlled trials investigating benzodiazepines efficacy in the treatment of AWS 
retained in the meta-analysis were reviewed and those reporting efficacy data in CIWA-Ar score were 
selected. Results of the search led to the identification of two trials: Adinoff, 1994 (double-blind RCT, 
N=25) and Krupitsky et al., 2007 (single blind RCT=127). 
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3.1. Adinoff 1994 

The objective of this double-blind, randomized, placebo-controlled study (Adinoff., 1994) was to 
investigate the efficacy and safety of several drugs on AWS in alcohol dependent patients (N=25). 
Patients were orally administered one of the following medications: diazepam (10mg/h) (n=6), 
alprazolam (1mg/h) (n=6), clonidine (0.1mg/h) (n=7) or placebo (n=6). Alprazolam and diazepam are 
both benzodiazepines. Mean CIWA-Ar total score at baseline was 13.8 in placebo group, 16.2 in 
Alprazolam arm and 12.5 in diazepam group. The administration of alprazolam produced a significantly 
greater decrease in CIWA-Ar total score compared with placebo (p<0.006). Similarly, diazepam revealed 
a statistically significant superiority as compared with placebo in reducing the CIWA-Ar total score 
following the first dose of medication (p<0.04). 

 

Figure 12 
 

 

 

3.2. Krupitsky 2007 

The objective of this placebo-controlled single-blind randomized study was to investigate efficacy and 
safety of several drugs in the treatment of AWS in 127 alcohol dependent patients with a mean CIWA-
Ar total score at baseline of 13. Subjects were assigned to 1 of 5 treatments for 7 days: placebo (N=25), 
diazepam 10 mg t.i.d. (N=25), lamotrigine 25 mg q.i.d. (N=25), memantine 10 mg t.i.d. (N=26), or 
topiramate 25 mg q.i.d. (N=26). Additional diazepam (“rescue drug”) was administered when the 
assigned medication failed to suppress withdrawal symptoms adequately (e.g. CIWA-Ar total score>10). 
Results showed that, due to a lack of CIWA-Ar reduction, the natural course of the treatment had to be 
interrupted with the “rescue drug” in 88% of the patients in the placebo arm compared with 12% in the 
diazepam group. In addition, diazepam was more effective than placebo + rescue drug in reducing CIWA-
Ar total score (p<0.05) (Krupitsky et al., 2007). 

Results from Adinoff and Krupitsky studies converge and indicate that patients with a CIWA-Ar total 
score of 13-14 at baseline would not improve in the absence of active treatment. In addition, delay in 
giving active drug may result in a higher rate of complications (Sellers et al., 1983). 
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3.3. Adherence of Gate 1 to critical characteristics of the historical evidence 

Adherence of Gate 1 study to critical design characteristics of the trials conducted by Adinoff and 
Krupitsky is illustrated in Table 29 below: 

 

Table 29 
 

 

 

In term of severity at baseline, the mean CIWA-Ar total score in GATE 1 was higher than in Krupitsky 
and Adinoff studies. This supports that patients in GATE 1 would not improve in the absence of active 
treatment. Overall, critical design characteristics of Gate 1 adhere with those of trials conducted by 
Adinoff and Krupitsky except for the following: 

• Adinoff: 

- The primary endpoint differs from GATE 1. Nevertheless, the change from baseline in CIWA-Ar 
total score can be computed in GATE 1 (see below) 

- The treatment duration was significantly shorter in Adinoff study as it is not ethical to pursue a 
treatment with placebo since no improvement in the CIWA-Ar total score was observed for 
patients treated with placebo. 

• Krupitsky: 

- The primary endpoint differs from GATE 1 and a rescue drug was used in Krupitsky study. 
Nevertheless, a responder analysis can be conducted in both trials (see below) 
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- The difference in time point of assessment (Day 10 in GATE 1 vs Day 7 in Krupitsky) is not 
considered to be clinically pertinent as in GATE 1 there was no clinically pertinent change in the 
CIWA-Ar between Day 8 (rCfB of -81.7%) and Day 10 (rCfB of -84.8%) (please refer to GATE 1 
CSR). 

 

3.4. SMO effect in GATE 1 is greater than zero based on Adinoff results 

Adjusted indirect meta-analysis (Miladinovic et al., 2014). 

This adjusted indirect meta-analysis compared SMO and placebo using the two RCTs, GATE 1 and Adinoff 
1994, comparing each of the interventions with a common comparator, benzodiazepines. The selected 
efficacy endpoint was the change from baseline in CIWA-Ar total score. The applicant has shown above 
that critical design characteristics of Gate 1 adhere with Adinoff trial. Results of the indirect meta-analysis 
showed a significant superiority of SMO compared to placebo in the change from baseline to end of 
treatment in CIWA-Ar total score: mean difference (95%CI) of 8.22 (2.03, 14.41). 

3.5. SMO effect in GATE 1 is greater than zero based on Krupitsky results 

The applicant conducted a Responder/Non Responder analysis in GATE 1 and in Krupitsky study. 
Responder for both treatment groups was defined as a patient with a CIWA-Ar total score < 10 at the 
end of the treatment phase (Day 10 in GATE 1 and Day 7 in Krupitsky study). 

In GATE 1, data showed that 55 patients out of 61 in the SMO group (90.2%) and 59 patients out of 65 
in the oxazepam group (90.8%) were classified as ‘responders’. This proportion resulted in a risk ratio 
[95% CI] of 0.99 [0.89; 1.11] in favour of benzodiazepines. 

In Krupitsky study, results showed 22 responders out of 25 patients in diazepam arm (88%) and 3 
responders out of 25 patients in placebo arm (12%), risk ratio [95% CI] of 0.14 [0.05; 0.40], p=0.0003 
in favour of benzodiazepines. Since, the lower limit of the 95% CI of the RR in GATE 1 (0.89) is far higher 
than the upper limit of the 95% CI in Krupitsky study (0.40) there is a sufficient room for the study 
effect to consider that GATE 1 results are not compatible with a placebo effect. 

3.6. SMO effect greater than zero also supported by a RCT from literature 

Gallimberti et al., 1989 

This was a double-blind, randomized, placebo-controlled Gallimberti study (Gallimberti et al., 1989) to 
investigate the effect of SMO at 50mg/kg/day in the treatment of AWS in 23 alcohol-dependent patients 
(11 in the SMO group and 12 in the placebo group). The primary endpoint was the AWS score which is 
comparable with the CIWA-Ar total score (Elsing et al., 2009) but with a lower scale (e.g. 67 points for 
the CIWA-Ar total score vs 24 points for the AWS score). Each of the 6 main withdrawal symptoms was 
scored on a 4-point scale: tremors, sweating, nausea, depression, anxiety, and restlessness. The score 
of each symptom was added for each patient and the total score was used as an index of severity of 
AWS. The double-blind treatment duration was 7 hours. After completion of this double-blind treatment 
phase, patients treated with placebo were assigned to a treatment schedule with pharmacotherapy, as 
indicated by their clinical state. Patients in the SMOgroup received further doses of the drug every 8 
hours up to the 3rd day. Subsequently, the total daily dose was reduced by 30% per day until the 7th 
day when SMO was discontinued. 

As summarized in Table 30 below, SMO at 50mg/kg/day was significantly superior to placebo in reducing 
the withdrawal score at each time point. 
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Table 30 
 

 

In the SMO group, nearly all withdrawal symptoms disappeared within 2 to 7 hours. By contrast, 
withdrawal scores of control patients did not decrease, and even increased after 7h. This is consistent 
with the performance of the placebo in Adinoff study. 

The mean withdrawal score of patients treated with SMO remained below 2 until the end of the study 
(Day 7). 

4. SMO in GATE 1 has a clinically acceptable effect 

4.1. Small standardized effect size 

At GATE 1 planning stage, it was assumed in the protocol a relative change from baseline in CIWA-Ar 
short-score of -50% with a related SD of 50-70% (GATE 1 CSR). In case the equivalence was shown 
with these assumptions, the related standardized effect size (Cohen’s d) would have been <0.20, also 
supporting a small difference. 

GATE 1 results showed a rCfB to Day 10 in CIWA-Ar short score (primary endpoint) of -79.70% (SD 
33.06) for the SMO arm and of -84.89% (SD 25.80) for oxazepam arm resulting in a treatment difference 
of 5.2% with a 95% CI [-5.2%; 15.6%]. The 95% CI of the between group difference is within the 
predefined equivalence margin [-30%; + 30%] indicating that the change from baseline is not markedly 
different. This treatment difference corresponds to a Cohen’s d of 0.17 which can be considered as small. 
Excluding the outlier from the ITT population, the mean difference [95% CI] is reduced to 2.2% [-6.6; 
11.0] corresponding to a Cohen’s d of 0.09. 

So the difference of 5.2% in favour of benzodiazepine is mainly driven by 1 outlier with a very low CIWA-
Ar score at baseline. 

4.2. Difference in primary endpoint is not clinically pertinent 

The upper limit of the 95% CI of the mean difference in the rCfB to Day 10 in CIWA-Ar short score in 
GATE 1 is: 

- 15.6% including the outlier 

- 11.0% excluding the outlier 

Given the mean baseline short score (≈11), these % represent 1.68 points (ITT including the outlier) 
and 1.18 points (ITT excluding the outlier) of CIWA-Ar short score. 

The CIWA-Ar short score is the sum of paroxysmal sweats, tremor and anxiety scores. As illustrated 
below, only a score of 0, 1, 4 and 7 for each symptom refers to a clinically defined observation. 
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Figure 13 CIWA-Ar short score: symptoms and scale 
 

 
 

 

 

 

1.68 points or 1.18 points difference in CIWA-Ar short score is less than 2 minimally observable 
symptoms (barely perceptible, not visible but, …). 

Overall, due to the small standardized effect size and the difference in CIWA-Ar short score less than 2 
minimally observable symptoms, it can be considered that SMO showed a clinically acceptable effect 
compared to oxazepam in the rCfB to day 10 in CIWA-Ar short score. 

4.3. Difference in CIWA-Ar short score at end of treatment not clinically pertinent 

The mean (SE) CIWA-Ar short score at Day 10 was 2.25 (0.30) in SMO group and 2.04 (0.29) in 
oxazepam group, leading to a treatment difference [95% CI] of 0.21 [-0.60; 1.02] (GATE 1 CSR). 

The mean difference observed between SMO and oxazepam is lower than 1 point of CIWA-Ar short score 
which is the lowest difference detectable at patient level on the CIWA-Ar scale. The upper limit of the 
confidence interval is slightly higher than one point of CIWA-Ar. 

The applicant made a review of the literature to identify the lowest clinically pertinent effect in the mean 
CIWA-Ar short score. Only Nimmerichter et al. (2002) study provided information on a clinically pertinent 
effect in the CIWA-Ar short score. The study was powered to detect a difference of 1.5 points of CIWA-
Ar short score. 

The 95% CI of the mean difference between SMO and oxazepam in the CIWA-Ar short score at Day 10 
in GATE 1 is lower than the retained pertinent effect defined in Nimmerichter study ([-0.60; 1.02] < 
1.5).  

4.4. Difference in CIWA-Ar total score at end of treatment not clinically pertinent 

The mean difference in CIWA-Ar total score at Day 1 was considered as an acceptable primary efficacy 
endpoint for confirmatory trial by the CHMP during the scientific advice and a non-inferiority margin of 
2 was accepted by the CHMP (EMA., 2010c). Excerpt from the CHMP scientific advice “the primary efficacy 
endpoint would be the CIWA-Ar total symptom score measured 24h after the first study administration. 
This is acceptable. As for the effect size that could be expected for diazepam in the population likely to 
be recruited would be of 8.6 in the scale from an expected value at time zero not much lower than 20. 
They propose a non-inferiority margin of 2. This could be acceptable assuming that the theoretical 
expectations are confirmed by the results (e.g. the expected decrease from baseline with diazepam is 
close to the expectations). In addition, even if it can be accepted that patients with scores of more than 
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20 would be difficult to include in the trial, it should be ensured that the majority of included patients 
are not close to the allowed minimum severity score of 10, i.e. that patients towards the higher feasible 
severities are sufficiently represented. Otherwise extrapolation would be difficult.” (EMA., 2010c). 

In GATE 1, the CIWA-Ar total score was measured at baseline, at Day 10 (end of treatment period) and 
at Day 20 (end of study) (GATE 1 CSR): 

- The mean (SE) CIWA-Ar total score at baseline was 18.71 (1.00) in SMO group and 18.00 (0.79) 
in oxazepam group. Out of the 126 patients in the ITT population, 122 had a CIWA-Ar total score 
higher than 10. 

- The mean (SE) CIWA-Ar total score at Day 10 was 2.73 (0.38) in SMO group and 2.08 (0.38) in 
oxazepam group, leading to a treatment difference [95% CI] of 0.65 [-0.73; 1.66] 

- The mean (SE) CIWA-Ar total score at Day 20 was 2.36 (0.39) in SMO group and 2.15 (0.39) in 
oxazepam group, leading to a treatment difference [95% CI] of 0.21 [-0.84; 1.26] 

As a consequence, the mean CIWA-Ar total score at baseline in each arm was not much lower than 20. 
The decrease in the mean CIWA-Ar total score from baseline to day 10 in the benzodiazepines group 
(from 18.00 to 2.08, e.g. -15.92) is higher than the expected decrease from baseline to Day 1 (from 20 
to 8.6, e.g. -11.4). The 95%CI of the mean difference in CIWA-Ar total score at Day 10 and at Day 20 
falls within the accepted margin [-2; +2] supporting that SMO has a clinically acceptable effect. 

The small difference between benzodiazepines and SMO is further supported by the responder analysis 
presented above. A clinical treatment success coincides with a CIWA-Ar total score below 10 (EMA., 
2012; Krupitsky et al., 2007; Lyon et al., 2011; Mayo-Smith., 1997). As a consequence and to further 
support the equivalence, a Responders vs Non Responders analysis has been conducted. Responder for 
both treatment groups was defined as a patient with a CIWA-Ar < 10 at the end of the treatment phase. 
Data showed that 55 patients out of 61 in the SMO group (90.2%) and 59 patients out of 65 in the 
oxazepam group (90.8%) were classified as ‘responders’. This proportion resulted in a Risk Ratio = 0.99 
[0.89; 1.11] supporting the small difference of efficacy between oxazepam and SMO. 

5. Comparable efficacy with benzodiazepines and clomethiazole in studies from literature 

The evidence of efficacy of SMO (oral administration) in the treatment of AWS is also supported by 
active-controlled trials from literature retained in the Cochrane meta-analysis (Leone et al., 2010): 

• The open label, randomized, diazepam-controlled Nava et al. study 2207 (N=42) showed a 
significantly lower (p<0.01) mean CIWA-Ar total score in SMO (oral 50mg/kg) group than in 
diazepam group at each time point (end of week 1, 2 and 3). Baseline mean CIWA-Ar total score 
was 28 and end of treatment mean score was 1.2 in SMO group and 4.7 in diazepam group. 

• The single blind, randomized, diazepam-controlled Addolorato et al. study (N=60) did not show 
any difference between SMO (oral 50mg/kg) and diazepam in the mean CIWA-Ar total score at 
any time point (Day 1, 2, 3, 4, 5, 10 and 18). Mean baseline CIWA-Ar total score was 14.4 in 
diazepam group and 13.7 in SMO arm. Mean score (SD) at Day 10 was 3.2 (2.5) in diazepam 
arm and 2.6 (3.5) in SMO group resulting in a Cohen’s d of 0.19 in favour of SMO. Nevertheless, 
a significant reduction in mean score of anxiety on Day 4 (1.00. ± 0.9 vs 0.25 ± 0.45; p<0.02) 
and of agitation on day 5 (0.5 ± 0.65 vs 0.06 ± 0.24; p<0.02) was observed in the SMO group 
with respect to the diazepam group, indicating a quicker effect of SMO in reducing these 
symptoms. 
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• The double-blind, randomized, clomethiazole-controlled Nimmerrichter et al. study (N=98) did 
not show any difference between SMO (oral 50mg/kg and 100mg/kg) and clomethiazole in the 
mean CIWA-Ar short score or total at any time point (Day 2 and Day 8). Mean baseline CIWA-
Ar total score was 15.9 in clomethiazole group, 15.3 in SMO 50mg/kg arm, 15.7 in SMO 
100mg/kg arm. Mean score at Day 8 was 1.8 in diazepam arm, 0.7 in SMO 50mg/kg and 1.4 in 
SMO 100mg/kg group resulting in Cohen’s d of 0.29 (50 mg/kg) and of 0.09 (100 mg/kg) in 
favour of SMO. 

6. Analysis across trials 

6.1. Cochrane metanalysis (Leone et al., 2010), 

Six trials meeting the methodological requirements defined by The Cochrane Collaboration were reviewed 
(Addolorato et al., 1999; Gallimberti et al., 1989; Korninger et al., 2003; Nava et al., 2007; Elsing et 
al., 1996; Nimmerrichter et al., 2002). The meta-analysis did not include GATE 1 results as the study 
was still ongoing in 2010. Results showed that “For withdrawal syndrome, comparing GHB 50mg with 
placebo, results from 1 study, 23 participants favour GHB for withdrawal symptoms: WMD -12.1 (95% 
CI, -15.9 to -8.29) and side effects were more frequent in the placebo group: RR 16.2 (95% CI, 1.04 to 
254.9). In the comparison with Clomethiazole, for GHB 50mg, results from 1 study, 21 participants 
favour GHB for withdrawal symptoms: MD -3.40 (95% CI -5.09 to -1.71), for GHB 100mg, results from 
1 study, 98 participants favour anticonvulsants for side effects: RR 1.84 (95% CI 1.19 to 2.85).” No 
significant difference was found between SMO and diazepam in the CIWA-Ar total score. When looking 
at CIWA-Ar sub-score, SMO showed a significantly lower score than diazepam for tremor, paroxysmal 
sweet, anxiety and agitation sub-scores (Leone et al., 2010). 

6.2. Effect of CIWA-Ar at baseline on the CIWA-Ar at end of treatment 

The effect of the CIWA-Ar total score at baseline on SMO response in the CIWA-Ar total score at the end 
of treatment has been investigated across studies (GATE 1 and the 3 RCTs from literature) with a linear 
regression model. The design of studies from literature adheres to critical design characteristics of GATE 
1 except for the blinding in Nava and Addolorato studies. Nevertheless, given the poor performance of 
the placebo in double-blind RCTs in this indication, the degree of bias introduced by the lack or single 
blinding is not expected to be important. 

The linear regression model showed that SMO response in CIWA-Ar total score at the end of treatment 
could not be predicted by the CIWA-Ar total score at baseline (p=0.62). The mean score at the end of 
the treatment period, in each study, was comprised between 0.7 and 2.7, far below the threshold of 10 
points for a successful detoxification regardless of the CIWA-Ar total score at baseline. These results 
suggest that the mean CIWA-Ar total score at baseline which ranged from 14 to 28 points is not related 
to the mean CIWA-Ar total score at the end of treatment. 

6.3. Meta-analysis including GATE 1 results 

The applicant has carried out a meta-analysis of the mean difference of the CIWA-Ar total score at the 
end of the treatment between SMO and benzodiazepines/clomethiazole using data from GATE 1, 
Addolorato et al., 1999a, Nava et al., 2007 and Nimmerichter et al., 2002 which includes 282 
participants. 

Results showed that the 95% CI of the mean difference in CIWA-Ar total score at the end of treatment 
period between SMO and benzodiazepines excludes the non-inferiority margin of 2 accepted by the CHMP 
during the scientific advice (1.74<2). This supports that SMO has an acceptable efficacy to 
benzodiazepines in the CIWA-Ar total score at the end of treatment period. 
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Figure 14 
 

 

 

Dose-response relationship 

Based on patients’ body weight 

In GATE 1, patients in SMO arm received a dose of 1.75g t.i.d. for a body weight ≤75kg and 2.10g t.i.d. 
for >75kg during the first five days of treatment. A tapering down of the dosage was applied from day 
6 to day 10. To analyse the dose-response relationship in the treatment of AWS, SMO doses have been 
converted in mg/kg/day doses using patients’ body weight. It appeared that tested doses ranged from 
55 to 105mg/kg/day (e.g. 1.3 to 2.5g/70kg t.i.d.) during the first five days of treatment. As 
recommended by the CHMP, the applicant investigated the identification of the optimal dose-range using 
the adaptative threshold methodology developed by Jiang et al (Jiang et al., 2007). 

Results showed that the dose range 70-85mg/kg/day had the highest response in study primary 
endpoint, the relative change from baseline to day 10 in CIWA-Ar short score, as well as in the total 
score and was equivalent to oxazepam (mean difference (95% CI) of 1.77 (-9.49; 13.04) for the short 
score). Over or under dosages as compared to the 70-85 mg/kg/day dose range showed lower responses. 

The inverted U-shape is further supported by results from the other multiple doses RCT, the 
Nimmerrichter et al., (2002) study. SMO 100mg/kg showed a numerically higher CIWA-Ar short and 
total score at end of treatment than SMO 50 mg/kg. 

The dose-range with the highest response in GATE 1 (70-85 mg/kg) is also consistent with the doses 
reported in GUM study. GUM retrospective survey evaluated the effectiveness of SMO (Alcover) in 
alcohol-dependent patients treated for AWS and for medium- and long-term maintenance of abstinence 
with SMO (Alcover®). 354 patients were assigned to the group treated for AWS. In this group, SMO was 
administered with a mean dose of 78.26 ± 19.5 mg/kg/day. In these patients, SMO was able to reduce 
withdrawal symptoms (CIWA-Ar total score<7 at end of treatment) with a treatment success rate of 
81%.  

7. Identified limitations Efficacy in the treatment of seizures and delirium tremens 

Although the use of CIWA-Ar score as primary endpoint was accepted by the CHMP during the scientific 
advice, the applicant acknowledges that SMO efficacy in the treatment of seizures and delirium tremens 
has not been tested. 
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In this respect, ICD 11 classifies alcohol withdrawal and alcohol-induced delirium as two distinct 
disorders. Within alcohol withdrawal code, ICD 11 distinguishes the following sub-codes: “alcohol 
withdrawal, uncomplicated”, “alcohol withdrawal with perceptual disturbances” and “alcohol withdrawal 
with seizures”. 

The CIWA-Ar total score captures the AWS symptoms defined in ICD 11 as “alcohol withdrawal, 
uncomplicated” or “alcohol withdrawal with perceptual disturbances”. 

As a consequence, the applicant proposes the following indication for Hopveus: 

• Treatment of alcohol withdrawal syndrome, uncomplicated or with perceptual disturbances 

A warning has been included in the section 4.4 of the proposed SmPC: “Patients may develop seizures 
and/or delirium tremens during the treatment of alcohol withdrawal syndrome. Since efficacy of sodium 
oxybate in the treatment of seizures or delirium tremens has not been investigated, HOPVEUS should be 
discontinued and standard therapy should be implemented in case of emergence of such events.” 

7.1. Efficacy in the CIWA-Ar total score 

GATE 1 primary endpoint used a sub-score of CIWA-Ar total score. Nevertheless, SMO efficacy in the 
CIWA-Ar total score is supported by results from GATE 1 secondary endpoints, RCTs from literature and 
meta-analyses but a new trial would be needed to further support SMO efficacy in CIWA-Ar total score. 

According to the EMA guideline on CMA, the establishment of beneficial effects at the time of 
authorisation could be based on intermediate endpoints that are reasonably likely to translate into clinical 
benefits. 

As a consequence, the applicant proposes to resolve this limitation through a CMA framework with a 
PAES. The study design would be randomized, double-blind, double-dummy benzodiazepine-controlled 
with a treatment period of 10 days. The primary endpoint would be the relative change from baseline in 
CIWA-Ar total score at day 10. The aim of this non-inferiority study would be to further support that 
SMO is not inferior to benzodiazepines in the treatment of AWS regardless the severity at baseline. The 
non-inferiority margin would be the same as in GATE 1 and set at 30% to remain below the threshold of 
clinical relevance. 

8. Conclusion from the applicant: SMO has demonstrated an effect in the treatment of AWS 

GATE 1 RCT (N=126) was positive in the planned analysis of the primary endpoint, the relative change 
from baseline to Day 10 in CIWA-Ar short score. The equivalence between SMO and oxazepam was 
observed. Although it does not measure efficacy in the treatment of seizures and delirium tremens, the 
use of CIWA-Ar score as primary endpoint in confirmatory trial was accepted by the CHMP during the 
scientific advice. 

GATE 1 was a double-blind, double-dummy RCT which has been conducted in accordance with Good 
Clinical Practices. Compliance with therapy was >90%. Enrolled study population had a high response 
to drug effects. Equivalence was still observed in per protocol and estimand analyses. 

Severity of enrolled population is in line with the recommendation from the CHMP during the scientific 
advice. Data indicate that patients in GATE 1 would not improve in the absence of active treatment. This 
is supported by results from indirect analyses with the two placebo-controlled trials identified in literature 
which supported that SMO has an effect greater than zero in GATE 1. Direct superiority of SMO vs placebo 
in the treatment of AWS has been shown in the double-blind placebo-controlled Gallimberti et al., (1989) 
RCT. 

The observed difference in GATE 1 primary endpoint between SMO and oxazepam was small and not 
clinically pertinent. The applicant provided data showing that the 95% CI of the mean difference between 
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SMO and oxazepam in the CIWA-Ar total score at the end of treatment excluded the non-inferiority 
margin accepted by the CHMP during the scientific advice. 

As a consequence, GATE 1 had assay sensitivity. 

RCTs from literature and meta-analyses further support that the treatment difference in CIWA-Ar 
between SMO and benzodiazepines is small. 

Overall, data from GATE 1, from studies from literature and from meta-analyses establish that SMO has 
an acceptable efficacy compared to benzodiazepines in the CIWA-Ar scores. 

The pharmacological profile of SMO with its inhibitory action on the central nervous system, anxiolytic 
property and its profound effects on the dopaminergic system is the rationale for using it in the treatment 
of AWS (Nimmerrichter et al., 2002). The body of proof of efficacy of SMO in the treatment of AWS is 
quite consistent with the mechanism of action. 

As a consequence, the applicant proposes the following indication for Hopveus: 

• Treatment of alcohol withdrawal syndrome, uncomplicated or with perceptual disturbances 

The applicant also offers the possibility to remove “uncomplicated or with perceptual disturbances” if the 
CHMP does not wish to reflect the characteristics of the disease as measured by the CIWA-Ar total score 
and/or to add a restriction to patients for whom existing therapies are contraindicated or not 
recommended.  

A warning has been included in the section 4.4 of the proposed SmPC: “Patients may develop seizures 
and/or delirium tremens during the treatment of alcohol withdrawal syndrome. Since efficacy of sodium 
oxybate in the treatment of seizures or delirium tremens has not been investigated, HOPVEUS should be 
discontinued and standard therapy should be implemented in case of emergence of such events.” 

The applicant proposes in the Product information a daily dose in the treatment of AWS of 70-85mg/kg 
divided in three administrations during the first five days of treatment and a tapering down of the dosage 
from day 6 to day 10 as in GATE 1 study.   

The applicant claimed that identified limitations can be resolved through a CMA framework with the 
proposed PAES.   

Additional information was provided during the re-examination by the applicant upon CHMP request 

• CIWA-Ar score at baseline  

 During the procedure, clarifications were requested on the inclusion criteria in Gate 1 and the applicant 
provided additional information in this respect. 

Based on the inclusion criteria, patients needed to have a CIWA-Ar total score ≥ 20 and a CIWA-Ar short 
score ≥ 12 at baseline in order to be randomized. Since this inclusion criteria was too stringent, some 
patients were randomized with a CIWA-Ar score lower than the above threshold. Indeed, among all 
studies selected in the Cochrane meta-analyses in the treatment of AWS (Amato et al., 2010; Leone et 
al., 2010) and reporting the CIWA-Ar at baseline, only one (Nava et al., 2007 discussed below) with a 
small sample size (N=42) had a mean CIWA-Ar total score at baseline higher than in GATE 1. This 
highlights the challenge in enrolling such severe patients.  

However, the mean (SD) CIWA-Ar total score at baseline in GATE 1 was 18.71 (7.81) in SMO group and 
18.00 (6.37) in oxazepam group. The applicant will present below evidence that in prior placebo-
controlled RCTs with a mean CIWA-Ar total score of 13-14, patients did not improve in the absence of 
active treatment.  



 
Assessment report    
EMA/CHMP/295427/2020  Page 125/160 
 

In addition, the applicant claimed that this issue in the recruitment was anticipated by the CHMP during 
the scientific advice where the applicant was requested to ensure that the majority of included patients 
were not close to the minimum severity score of 10.   

Out of the 126 patients in the ITT population, 122 (97%) had a CIWA-Ar total score higher than 10, 88 
(70%) higher or equal to 15, 46 (37%) higher or equal to 20.  

• Efficacy in the treatment of seizures and delirium tremens 

The co-rapporteur issued the following question, “The primary endpoint was the time course of 
symptom intensity assessed by a CIWA-Ar scale subscore/short scale consisting of 3 items, namely 
tremor, hyperhidrosis (sweats), and anxiety/nervousness, evaluated during 10 treatment days and 10 
follow up days. The objectives are in principal considered acceptable, although the major clinical 
concern in patients requiring pharmacological treatment of AWS is the occurrence of seizures and the 
development of potentially life-threatening delirious states. These symptoms are not captured by the 
outcome criteria (tremor, sweating, anxiety-nervousness). Issue not resolved”  

In addition, the rapporteur highlighted that “a clinically relevant benefit effect has not been sufficiently 
demonstrated, given the proposed indication and hospital only use which would presumably include 
treatment of patients with severe and possibly life-threatening symptoms of AWS”, and “Perceptual 
disturbances are associated with more severe cases of withdrawal requiring hospital admission. 
Considering SMO is now restricted to hospital use this is the very subset of patients who would have 
been most likely to benefit from this treatment”.  

The CIWA-Ar total score measures tactile, auditory and visual disturbances. Although it was not the 
primary endpoint of the study, the applicant showed that in GATE 1 the mean difference in CIWA-Ar 
total score at end of treatment excluded the non-inferiority margin accepted by the CHMP, supporting 
a clinically acceptable efficacy of SMO in this score. GATE 1 results have been further supported by the 
meta-analysis of CIWA-Ar total score at the end of treatment where the overall 95% CI in the mean 
difference also excluded the non-inferiority margin accepted by the CHMP.  

However, and although the use of CIWA-Ar score as primary endpoint was accepted by the CHMP 
during the scientific advice, the applicant acknowledges that the CIWA-Ar short or total score do not 
include withdrawal seizures and that SMO efficacy in the treatment of seizures and delirium tremens 
has not been tested. Despite this limitation, the applicant will present below data supporting that 
patients can benefit from a treatment of AWS with SMO in an inpatient setting.  

First, all RCTs submitted in the dossier investigating the efficacy of SMO in the treatment of AWS have 
been conducted in an inpatient or daycare setting. GUM retrospective survey indicates that patients 
receiving Alcover for the treatment of AWS are essentially treated in an inpatient or daycare setting 
and most initiated a long-term treatment for AD. Most hospitalized patients with alcohol use disorders 
experience uncomplicated AWS, requiring only supportive medical intervention, while complicated AWS 
occurs in up to 20% of cases (i.e. seizures, delirium tremens) (Maldonado et al., 2015). Therefore, 
hospitalized patients with AWS but not at risk of complicated AWS could receive a treatment with SMO 
as supported by results from SMO RCTs. The PAWSS (Prediction of Alcohol Withdrawal Severity Scale) 
is a validated tool to identify patients at risk for complicated alcohol withdrawal (seizures and DT), 
allowing for prophylaxis against AWS before severe alcohol withdrawal symptoms occur. Results 
showed sensitivity, specificity, and positive and negative predictive values of 100%, using this scale 
(Maldonado et al., 2015). Therefore, patients at risk of complicated AWS can be identified and treated 
with standard therapy.  

In addition, a CIWA-Ar total score higher than 15 is a reported predictor of withdrawal seizures 
(Lechtenberg and Worner., 1990; Morton et al., 1994; Rathlev et al., 2000). In this respect and in 
SMO RCTs, the CIWA-Ar total score at baseline was close to or higher than 15 and no generalized 
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tonic-clonic seizures has been reported during treatment, neither in SMO groups (N=141) nor in 
benzodiazepine/clomethiazole groups (N=141). In placebo-controlled RCTs testing benzodiazepine 
efficacy in the prevention of seizures, the incidence of seizures was 0.7% with benzodiazepine and 
8.0% with placebo (Amato et al., 2010). It should be mentioned that SMO RCTs excluded patients with 
history of seizures which is also a predictor of complicated AWS.  

Furthermore, and in the open label Moncini et al., 2000, three patients were admitted with a diagnosis 
of seizures and were treated successfully with SMO (median dose of 125.6 mg/kg/day).  

Nevertheless, these data do not provide evidence of SMO efficacy in the treatment of seizures. In this 
respect, ICD 11 classifies alcohol withdrawal and alcohol-induced delirium as two distinct disorders. 
Within alcohol withdrawal code, ICD 11 distinguishes the following sub-codes: “alcohol withdrawal, 
uncomplicated”, “alcohol withdrawal with perceptual disturbances” and “alcohol withdrawal with 
seizures”. The CIWA-Ar total score captures the AWS symptoms defined in ICD 11 as “alcohol 
withdrawal, uncomplicated” or “alcohol withdrawal with perceptual disturbances”. As a consequence, 
the applicant proposes the following indication for Hopveus:  

• Treatment of alcohol withdrawal syndrome, uncomplicated or with perceptual disturbances  

The applicant was also open to remove “uncomplicated or with perceptual disturbances” and/or to add 
a restriction to patients for whom existing therapies are contraindicated or not recommended.  

A warning has been included in the section 4.4 of the proposed SmPC: “Patients may develop seizures 
and/or delirium tremens during the treatment of alcohol withdrawal syndrome. Since efficacy of 
sodium oxybate in the treatment of seizures or delirium tremens has not been investigated, HOPVEUS 
should be discontinued and standard therapy should be implemented in case of emergence of such 
events.” 

5.1.3.  Ground for re-examination #3: “In light of the unmet need, the 
proposed clinical use and the established effect, the revised proposed risk 
minimisation activities (e.g. inpatient setting in all EU countries) are 
realistic, even for a drug dosed 3 times per day” 

 
Summary of the applicant’s grounds for re-examination 
The safety database includes safety data from 3 439 patients exposed to SMO in clinical trials and from 
Alcover oral solution post-marketing with 299 013 patients exposed. Patients were treated in an 
inpatient setting in the treatment of AWS and in an outpatient setting in the MoA. In clinical trials, the 
quantity that patients were allowed to take at home was covering 7 days of treatment in 
SMO032/10/03, 30 days in GATE 2 and at least four days in trials from literature. In real-life, patients 
are receiving approximately four days of treatment (GUM).  

Main adverse events were transitory dizziness, headache, vertigo, fatigue and somnolence. Eight 
(0.2%) Serious Adverse Events (SAE) were reported in patients exposed to SMO. Patients recovered 
and there was no death. The incidence of SAE in SMO groups was similar to placebo group. Incidence 
of risk of interest is low in clinical trials (Table 31).  
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Table 31 
 
Incidence of risks 
of interest in 
clinical trials and 
in studies from 
literature Incidence 
(%)  

Alcohol-dependent 
only n=2653  

Alcohol-dependent 
patients with poly-
drug use n=326  

Alcohol dependent 
patients with severe 
psychiatric 
comorbidities n=226  

Abuse/misuse  36 (1.4%)  36 (11.0%)  28 (12.4%)  
Dependence  6 (0.2%)  0 (0%)  0 (0%)  
Withdrawal  3 (0.1%)a  
Overdose  3 (0.1%)a  
Respiratory 
depression  

12 (0.5%)b  0 (0%)  0 (0%)  

Diversion Criminal 
use  

0 (0%)  0 (0%)  0 (0%)  

Grey shaded cells mean that the treatment is contraindicated in that population a: Some cases occurred in GUM 
study. Patients recruited were AD patients with or without polydrug use/psychiatric comorbidities. It was then not 
possible to sort accurately these events b: thereof none was serious Source: 2.7.4 Summary of Clinical Safety  
 
 

The safety profile was supported by pharmacovigilance data resulting from 299 013 patients exposed 
to SMO in Austria and Italy. 83 serious adverse drug reactions have been reported, patients recovered, 
no death attributable to SMO. Reported cases (N) of abuse (10), dependence (2), overdose (7) were 
rare and patients rapidly recovered. The applicant notes that the PRAC reviewed over the last four 
years the safety data of Alcover and confirmed by consensus that there was no reported safety 
concern with Alcover (EMA, 2016a1; 2017b2; 2018a3; 2019b4). Alcover in Italy is prescribed by 
physicians from specialized addition facilities and used in an outpatient setting except for the 
treatment of AWS (GUM). Alcover is dispensed by specialized addition facilities in bottles of 140ml 
containing 24.5g of SMO or in pack of 12 vials of 10ml containing 1.75g SMO each.  

Nevertheless, with the aim of providing access to SMO under an appropriate and well-controlled 
formulation in the treatment of AD in the whole EU, a new abuse and misuse deterrent formulation 
(Hopveus) bioequivalent to Alcover has been developed by the applicant in the form of granules in 
sachet.  

SMO is transparent, odourless, and slightly salty when dissolved in water and may become 
undetectable if not formulated. Therefore, the applicant has developed an oral dry formulation easily 
recognizable in a drink in the form of flavoured (apple), insoluble, floating, effervescent granules filled 
in sachets. The product is available in 3 dosages, i.e. 1 750 mg, 1 250 mg and 750 mg of SMO. To 
illustrate that Hopveus is recognizable in a drink, the behaviour of Hopveus has been investigated in 26 
different beverages. Four strengths were tested: 0.75g, 1.25g, 1.75g and 2.25g. The granules were 
introduced in the beverage and the drink with Hopveus was compared to a reference (the same 
beverage without the granules). Results showed that regardless of the drink, the granules were always 
noticeable, even for the lowest strength (0.75g). 
 
  

 
1 EMA, 2016a: PRAC PSUR Assessment report, Procedure no.: EMEA/H/C/PSUSA/00002757/201510 
2 EMA, 2017b: PRAC PSUR Assessment report, Procedure no.: EMEA/H/C/PSUSA/00002757/201610 
3 EMA, 2018a: PRAC PSUR Assessment report, Procedure no.: EMEA/H/C/PSUSA/00010612/201710 
4 EMA, 2019b:  PRAC PSUR Assessment report, Procedure no.: EMEA/H/C/PSUSA/00010612/201810 
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Risk minimisation measures (RMMs)  
 
The applicant initially proposed Alcover in an inpatient setting for the treatment of AWS and in an 
outpatient setting for the MoA with the dispensing of four days of treatment. The CHMP/PRAC 
requested that Hopveus be administered only under healthcare professional supervision 3 times a day 
and without any supply at home. The CHMP/PRAC indicated that this may be feasible only in an 
inpatient setting.  

The applicant defends that SMO exposure is much higher than the minimum exposure required by ICH 
E1 guideline21 to characterize the safety profile of a new drug (1500 patients exposed).  

The applicant is convinced that the setting of Alcover, used for almost 30 years, is feasible and 
effective for Hopveus, i.e. an inpatient setting in the treatment of AWS and an outpatient setting in the 
MoA with the dispensing of four days of treatment. Regarding the MoA, the applicant is also willing to 
consider a restriction to an inpatient setting in socio-psychologically unstable patients and to allow for 
an outpatient setting for stable patients as it was proposed in the RMMs submitted in August 2019. The 
supply of the treatment would be restricted to accredited hospitals and specialized addiction centres 
pharmacies (as it is the case in Italy). Given the specificities in national healthcare system, the 
applicant proposes that the controlled access program is discussed at Member State level and agreed 
with each National Competent Authority. Socio-psychologically stable patient criteria are closely related 
to inclusion/exclusion criterion which have been used in SMO RCTs. They have been documented in the 
literature and in national guidelines (National Collaborating Centre for mental health, 2011; AWMF; 
Danish health authority, 2018) as follows:  

• Strong willingness to stop alcohol: readiness to change, motivated patient  

• Housing: stable living conditions, no homelessness  

• Stable social situation: social environment offers a stable and adequate support, no destructive 
or pathogenic influences in the social environment, occupational integration  

• Adherence to the HOPVEUS treatment program as outpatient: compliant with the treatment 
plan (by upholding sobriety), the ambulant treatment setting is explicitly preferred by the 
patient, the patient is capable of participating in the treatment  

• No severe somatic disorders, or very poor biomedical status, no severe psychiatric disorders or 
severe mental illness  

 
Socio-psychologically not stable patients are defined by patients with a least one of the above criteria 
not fulfilled. 
 
Revised proposed controlled access programme proposed by the applicant 

The CHMP/PRAC requested that Hopveus be administered only under healthcare professional 
supervision 3 times a day and without any supply at home. The CHMP/PRAC indicated that this may be 
feasible only in inpatient setting. 

During the first oral explanation, as part of the initial phase of assessment of the marketing 
authorisation application, the applicant proposed a restriction of Hopveus to an inpatient setting in all 
EU countries, except in Italy and Austria. A centralised marketing authorisation, including its 
therapeutic indications, is equally valid in all Member States. Therefore, the proposal to have Member 
State-specific therapeutic indications could not be accepted.   
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As a consequence, the applicant proposed an inpatient setting in all EU countries, including Italy and 
Austria. The applicant has revised the proposed controlled access program and has updated the RMP 
and the product information accordingly (rationale and changes made to the Product Information are 
disclosed in the Changes to Product Information document; the applicant has also provided a tracked 
version of the RMP to identify the changes made). 

The following has been included in section 4.2 of the SmPC: 

“Restricted to hospital use only 

Treatment must be under the supervision of a healthcare professional with experience in the treatment 
of dependences. Specifically, prescription should be restricted to specialists experienced in the treatment 
of addictions and trained for prescribing HOPVEUS. Administration must only be done under direct 
supervision of the healthcare professional (e.g. treatment in an in-patient setting/restriction to hospital 
use) and patients must not be allowed to have a supply of HOPVEUS at home.” 

Since the applicant proposes to restrict Hopveus to a hospital use only, the packaging size has been 
revised (move from 3 sachets to 90 sachets) and the applicant also proposed to remove some contra-
indications (e.g. patients with severe psychiatric comorbidities, major depression, dependence from 
CNS depressant medicinal products such as sedatives and hypnotics, with past or present co-addiction 
to opiates or cocaine) from section 4.3 of the SmPC which were initially introduced  for the  outpatient 
setting.  

Moreover, a revised controlled access program has been proposed by the applicant where only 
accredited hospital would be supplied with Hopveus. The accreditation would require that relevant 
healthcare professionals receive training on the safe use of Hopveus, more specifically: 

• To explain that HOPVEUS must be restricted to an inpatient use with an administration under 
healthcare professional supervision and without any supply at home; 

• To explain that HOPVEUS use must be restricted to the treatment of acute alcohol 
withdrawal syndrome if a long-term treatment cannot be undertaken in an inpatient setting; 

• To explain the criteria for a primary selection of the patients; 

• To explain the criteria for which an assessment on the appropriateness of HOPVEUS use is 
needed; 

• To explain the instruction to review patient’s concomitant medications and adjust as 
necessary; 

• To explain the gradual dose-reduction at the end of the treatment period; 

• To provide any additional information on the SmPC and/or the prescriber checklist; 

Relevant healthcare professionals would, according to the applicant’s proposal, document in writing 
their receipt and understanding of information on the use and serious risk of Hopveus.  

The training will also incorporate the proposed physician educational material (i.e. the SmPC and 
prescriber checklist, as per Annex IID of the MA) which includes more detailed information regarding 
the following points: 

- The criteria for a primary selection of the patients; 

- The criteria for which an assessment on the appropriateness of HOPVEUS use is needed; 

- The instruction to review patient’s concomitant medications and adjust as necessary. 
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The applicant has updated, part five and annex 6 of the RMP, in order to reflect the proposed updates 
to the controlled access programme. As outlined within section V.2 of the RMP the controlled access 
programme is intended to mitigate the following risks: 

Important identified risks 

- Major depression, suicidal behaviour/ideation; 

- CNS depression; 

- Respiratory depression; 

- Interaction with alcohol, illicit drugs, opioid & CNS depressants; 

- Overdose; 

- Abuse/Misuse; 

- Dependence/ withdrawal; 

- Diversion/criminal use. 

Important potential risks 

- Safety in patients with hepatic impairment; 

- Interaction with medicines used in a treatment of insomnia and depression; 

- Interaction with anticonvulsant and neuroleptics in the management of AWS. 

The applicant has proposed a drug utilisation study (DUS) in order to evaluate the effectiveness of 
aRMMs within specialist centres engaged in the Controlled Access Programme throughout the EU. 

The applicant has also amended Annex IID of the MA in order to stipulate the key elements of the 
revised controlled access programme, including the following points: 

- Hopveus is restricted to inpatient use and treatment must be under the supervision of 
healthcare professionals with experience in the treatment of dependences; 

- Administration must only be done under direct supervision of healthcare professionals (e.g. 
treatment within an inpatient setting/restriction to hospital use); 

- Patients must not be allowed to have a supply of Hopveus at home; 

- Only accredited hospitals will be supplied with Hopveus; 

- Accreditation would require that relevant healthcare professionals receive training on the safe 
use of Hopevus; 

- The key elements of the mandatory training required for the accreditation of hospitals, as 
outlined above, are also listed in Annex IID of the MA;  

 

Feasibility of the revised controlled access programme according to the applicant 

According to Rehm and colleagues (2012), inpatient setting for the treatment of AD exists in all EU 
countries and the reported number of patients treated within an inpatient setting per year ranged from 
68 in Cyprus to 94,569 in France with a total of 414,335 for the EU (Rehm et al, 2012). Hospital-based 
residential detoxification concerns 10 to 30% of detoxification cases. This is further supported by the 
EMA guideline on the development of treatment for AD: “Treatment settings include in principle 
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hospitals, residential treatment facilities, partial hospitalisation programmes and outpatient 
programmes”. (EMA, 2016).  

Based on the meetings/discussions the applicant had with national competent authorities during the Day 
180 clock stop period, an inpatient setting for both the treatment of AWS and the maintenance of 
abstinence appears to be feasible except for a few countries where an inpatient setting in the 
maintenance of abstinence was considered difficult to achieve. As a consequence, the following warning 
has been included in section 4.2 of the SmPC: 

“HOPVEUS can be pursued to maintain abstinence only if the addiction unit allows for a prolonged 
medically managed inpatient treatment.” 

Hospitalizations in ‘post-cure’ units for the maintenance of abstinence are mainly for subjects with a 
very severe form of AD (SFA, 2015). A recent study analysed the life expectancy of hospitalized 
patients with AUDs from 1987 to 2006 in Denmark, Finland and Sweden (1,158,486 person–years 
studied) and observed that people hospitalized with an AUD had an average life expectancy of 47–53 
years of age for men and 50–58 years of age for women and died 24–28 years earlier compared with 
people in the general population (Westman et al., 2015).  

The applicant also took the opportunity to address concerns raised within the evaluation, regarding the 
proposed PASS, DUS and educational materials. It should be noted that these concerns were not 
included within the grounds for refusal.    

Revised educational materials 

The prescriber checklist has been revised in accordance with concerns issued during the procedure and 
to reflect an inpatient setting only. Further to the request from the PRAC/CHMP, the prescriber 
checklist only contains: 

• “List of criteria for a primary selection of the patients”; 

• “List of criteria for which an assessment on the appropriateness of HOPVEUS use is needed”; 

• “Instruction to review patient’s concomitant medications and adjust as necessary”; 

• “The information on the important risks that should be monitored by the HCP”; 

The applicant has removed from the RMP the educational materials dedicated to pharmacist’s and 
other HCPs involved in drug administration as well as the Patient alert card. Please refer to the RMP. 

Revised post approval safety study (PASS) and Drug utilisation study (DUS) 

The proposed PASS and DUS have been revised further to the PRAC/CHMP concerns issued within the 
procedure, ie that “The proposed product registry (SMO 032/19/01) is not acceptable as establishment 
of the product registry in all EU MSs may not be feasible due to the marked legislative difference. The 
use of data obtained from already established data collection systems in EU MSs is recommended as 
one of the options. The applicant should provide information on a valid comparator group that is 
essential for obtaining meaningful results and to exclude a promotional character of the study. The 
applicant should focus on the key safety concerns for the study as outlined previously by the PRAC: 
“major depression, suicidal behaviour / ideation in patients with withdrawal syndrome”). The applicant 
should also provide timelines regarding full study protocol for PRAC review, interim reports / progress 
reports (standard timeline: every year), inclusion in PSURs.” 

The use of data obtained from already established data collection systems in EU Member States has 
been considered by the applicant. However, Pacurariu et al. (2018) published an inventory of European 
electronic healthcare databases (EHDs) that could be used for post-authorisation studies. A total of 34 
European EHDs with potential for use in the regulatory environment were included in this study. The 
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Authors reported that most of the databases contained outpatient prescribing while inpatient 
prescribing was rarely captured (Pacurariu et. al., 2018). Since at this stage it is unclear which 
databases may capture Hopveus inpatient prescribing, the applicant has revised the design of the 
SMO032/19/01 PASS and is proposing a prospective cohort study in 30-50 larger centres in Europe. 
The applicant has included a comparator group. One of the primary objectives of the study is to 
determine the occurrence of events of major depression and/or suicidal behaviour/ideation among the 
overall group of patients receiving Hopveus granules in sachet in routine clinical practice. The applicant 
has provided timelines regarding full study protocol for PRAC review and interim reports/progress 
reports. Please refer to the RMP for the revised synopsis (1.8 RMP & 1.8 tracked RMP). 

The PRAC/CHMP requested a targeted comparative PASS to assess the frequency, seriousness, 
imputability and evolution of adverse events encountered in the population with hepatic impairment. 

The applicant proposes to keep the assessment of safety profile in patients with hepatic impairment in 
the SMO032/19/01 PASS, because these patients are supposed to be part of the target population of 
this study and could thus be studied as a sub-group. The characterization of the safety profile in 
patients with hepatic impairment has been included as one of the primary objectives of the 
SMO032/19/01 PASS. Please refer to the RMP for the revised synopsis (1.8 RMP & 1.8 tracked RMP). 

Regarding the proposed SMO032/19/04 DUS, the PRAC/CHMP requested to: 

• Remove the RMM sub – study of the DUS from the RMP; 

• Revise the synopsis of the DUS addressing issues included in the Prescriber checklist relevant 
to identified safety concerns. The outcomes to be measured should be specified; 

In the revised SMO032/19/04 DUS, the applicant has removed the RMM sub-study and has modified 
the synopsis to address the issues included in the Prescriber checklist. The objectives of the studies are 
the following: 

1. Describe the baseline demographic and clinical characteristics of the Hopveus® new user 
inpatient population in the real-world clinical setting; 

2. Describe the treatment (posology; concomitant medications) and administration patterns of 
Hopveus use in inpatient populations; 

3. To assess adherence to prescribing criteria of Hopveus relating to primary selection of new user 
inpatients; 

4. To assess compliance with assessment criteria related to appropriateness of Hopveus use in new 
user patients. 

5.1.4.  Ground for re-examination #4: The proposed post-approval studies 
are feasible and relevant to bring the data package up to a level that can be 
considered comprehensive, and thus will provide evidence to switch to a ‘full’ 
approval” 
  
Summary of the applicant’s grounds for re-examination  

• Treatment of AWS 

In the treatment of AWS, the four available RCTs showed consistent results with a small and 
acceptable treatment difference in CIWA-Ar scores between SMO and benzodiazepines. Therefore, 
the applicant claims that it is likely that the proposed PAES (SMO032/19/03) in the treatment of 
AWS will provide comprehensive data. This non-inferiority study will be randomized, double-blind, 
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double-dummy, benzodiazepines controlled and will aim at providing further data on the clinical 
efficacy and safety of HOPVEUS at optimal dose-range in the Relative change from baseline to day 
10 in the CIWA-Ar total score. The non-inferiority margin will be set at 30%. The estimated sample 
size is 150 patients. The randomization rate in GATE 1 was 0.16 patients/site/month. The applicant 
has already identified 50 centres which have actively recruited in SMO032/10/03 study resulting in 
a 19 months estimated enrolment time. 

• Maintenance of Abstinence 

In the maintenance of abstinence and out of the seven available RCTs, six have shown evidence of 
SMO efficacy and one showed positive trends in the abstinence rate. Placebo response in 
abstinence rate has been explained and the applicant proposes to conduct a PAES (SMO032/19/02) 
exclusively in the severe population where the benefits for patients would be the highest and the 
placebo response the lowest. The study will be double-blind, randomized, placebo-controlled and 
will test the efficacy of SMO at optimal dose range (e.g. 40-50mg/kg in H DRL patients and 50-
65mg/kg in VH DRL patients) in the abstinence rate.  

To try to address   the CHMP concern and increase the likelihood of providing comprehensive data 
post-approval, the applicant has revised the estimated sample size using the smallest risk 
difference in abstinence rate observed across available RCTs (e.g. +5%) and the estimated placebo 
response at month 6 in the severe population (e.g. 10%). This resulted in an estimated sample 
size of 700 patients. The applicant proposes an interim analysis with a sample size reassessment in 
case the placebo response and/or treatment effect differ from planning assumptions. In case the 
interim analysis on the placebo response is in line with planning assumption and the treatment 
effect is statistically significant in the primary endpoint and in line with the observed treatment 
effect in severe population (e.g. risk difference between 15% and 30%), it will be proposed to stop 
the trial early. 

5.2.  Ad Hoc expert Group -Psychiatry consultation 

Following a request from the applicant at the time of re-examination for an external consultation with 
experts in the therapeutic area, the CHMP convened an Ad Hoc Expert Group inviting experts to 
provide their views on the following questions, taking into account the applicant’s grounds for re-
examination and briefing note. 

The following questions were adopted in the CHMP – 23-26 March meeting and answered during the 
AEG on 06 April 2020: 

Question 1 

The experts are invited to provide their views on the data submitted by the applicant as part 
of the grounds for re-examination, in support of the efficacy of Hopveus in the currently 
claimed indications of: treatment of alcohol withdrawal syndrome, uncomplicated or with 
perceptual disturbances and maintenance of abstinence in alcohol-dependant patients under 
careful medical supervision along with psychotherapy and social rehabilitation. 
 
The experts acknowledged that it is very difficult to treat patients with alcohol dependence and that more 
alternative treatments are needed.   
 
In relation to AWS, there was an agreement that the focus is to prevent the most dangerous 
outcomes, which are delirium tremens and seizures.  

There is some evidence that high scores on the CIWA scale (Clinical Institute Withdrawal Assessment 
for Alcohol) have been shown to be predictive of the development of seizures and delirium. 

There was a discussion among the experts whether an effect on the CIWA could be considered as an 
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indirect index of the drug’s potential to reduce the severe AWD symptoms of delirium and seizures. 
However other types of drugs such as neuroleptics for example can show such effect on unspecific 
AWD symptoms but lack evidence to reduce the incidence of delirium and seizures. Thereby there was 
some discussion about a possible class effect with Hopveus being benzodiazepine-like. Some experts 
expressed the view that they have too few options to treat patients, especially the severe cases, and 
that, in their opinion, this compound could be useful in severe cases of AWS.  It was however 
considered that no robust efficacy in this respect could be demonstrated based on the data provided on 
AWS symptoms.   

Some experts could see some efficacy for very severe patients in the maintenance, but this was not 
considered to be very robust and would need to be substantiated further.  
 
 
Question 2 

The experts are invited to provide their views, based on their clinical experience, on the role 
of Hopveus in clinical practice – is there a sub-group of patients who you consider would 
benefit from this product and do you consider that there is currently adequate data to 
support this use in such a sub-group? 
 
The experts were in agreement that the severe and very severe patient population, that continue to 
relapse and are motivated for abstinence, could be a sub-group of patients that may benefit from the 
drug. It was also pointed out by some experts that the treatment could be envisaged as a substitution 
treatment. However, the post hoc analyses submitted were not considered adequate to make definite 
conclusions, and further data were considered necessary to conclude. 

Moreover a number of concerns were raised regarding  the patients with very severe   alcohol use 
disorder , notably a number of uncertainties concerning possible interactions with alcohol, psychiatric 
comorbidities, long term effect on cognition and liver function, combination with mood stabilisers as 
well as the length of the treatment and its flexibility in case of craving. 

 
 
Question 3 
 
What are the views of the experts on the proposed risk minimisation measures for the risks 
associated with sodium oxybate, particularly the proposal for a controlled access programme, 
and the restricted use to in-patient setting? Could those risk minimisation measures, as 
detailed by the applicant, be appropriate, feasible and effective to minimise the risks of 
sodium oxybate (the risk of diversion, abuse, switch of addiction and toxicity if co-
administered with alcohol), in the proposed indications (as above in question 1)? 
 
It did not seem very feasible to the AEG to restrict such a maintenance treatment to in-patients only.  
Some experts were of the view that day care or day-hospital settings could be the right setting to 
manage maintenance of abstinence since in particular long and full hospitalisation might not be 
feasible for many countries. However, some experts pointed out that a restriction to day care would 
not be appropriate and feasible in every country as the setting depends on the health care system and 
the system of care for addicted patients in each country.    

Furthermore, the experts pointed out that the definition of in-patient settings may vary with countries 
and different health care systems, and also that some countries may not have access at all to day 
care. Indeed, some experts pointed out that day care would not be an option in their country. 
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Question 4  

Depending on the answers to Question 1 and 2, please provide your views, on the relevance, 
feasibility and design of the 2 post approval efficacy studies,  in the treatment of AWS and in 
the maintenance of abstinence, respectively, (in addition to a PASS and DUS), as proposed 
by the applicant. 
 
The experts were of the opinion that more data is needed to demonstrate the efficacy of the product 
and that trials should be targeted to the population for whom there is some supporting evidence. They 
would suggest running a trial of smaller size and to restrict inclusion criteria in order to identify 
patients with severe alcohol use disorder, from specialised centres if possible.  

5.3.  Discussion and overall conclusion on grounds for re-examination  

The CHMP assessed all the detailed grounds for re-examination and argumentations presented by the 
applicant and considered the views of the Ad hoc Expert Group. As a response to the grounds for 
refusal, the applicant provided further analyses in writing and during an oral explanation on 28 April 
2020.   

5.3.1.  Ground for re-examination #1: A clinically pertinent effect has been 
demonstrated by SMO in the maintenance of abstinence and is relevant to 
the claimed indications 

Assessment of the applicant grounds for re-examination 

To address their assertion that a clinically pertinent effect has been demonstrated by SMO in the 
maintenance of abstinence and is relevant to the claimed indications, the applicant has provided an 
overview of results from Gate 2, SMO032/10/03 studies, 5 trials described in the literature, meta-
analyses, post-hoc exploratory analyses addressing heterogeneity in treatment effect as well as a 
discussion of post-approval solutions for identified limitations. 

The applicant has then proposed an indication for maintenance of abstinence in a broad alcohol-
dependent population under careful medical supervision along with continuous psychosocial support 
and social rehabilitation. The applicant also proposed that the treatment with Hopveus is to be 
restricted to hospitals.  

The pivotal double-blind GATE 2 RCT (N=314) was positive in the planned analysis of the primary 
endpoint, Cumulative abstinent duration (CAD), with a dose of 50 mg/kg/day of SMO (sodium oxybate 
granules). There was a higher mean CAD in the SMO arm compared to placebo (90.4 VS 73.9 days 
representing an increase in abstinence of 16.5 days over 6 months compared to placebo (p=0.0495). 

A number of methodological concerns undermine the clinical relevance of this treatment effect. These 
concerns are detailed below.  

The primary endpoint chosen (CAD) does not capture abstinence rate across a treatment group making 
it difficult to interpret, particularly in terms of clinical benefit for individual patients. 

This study was conducted in a mild severity alcohol dependent population many of whom are unlikely 
to require inpatient treatment, so are unlikely to be able to avail of this treatment. 

The treatment effect was confounded by variability in the treatment duration for certain patients. The 
applicant addresses this potential source of bias by conducting additional sensitivity analyses which 
supported the primary analysis (p= 0.0466 / 0.0345 / 0.0353). 
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The secondary efficacy endpoints abstinence rate and duration of abstinence were in favour of SMO. 
However, the results were not statistically significant. 

Drop-out rates were high (51.9% for active substance, 63.8% for placebo in GATE 2) further 
undermining the external validity of the results of this study.  

The second pivotal study supporting the maintenance of abstinence indication was Study 
SMO032/10/03, a randomised, multicentre (68 centres in 9 EU countries), double blind, placebo 
controlled phase IIb study of the safety and efficacy of 4 dose regimens of SMO in the maintenance of 
alcohol abstinence during 84 days (=12 weeks) + one week of follow up without treatment. Unlike the 
GATE 2 study SMO doses were not adjusted based on patient body weight. The dose regimens were 
0.75g t.i.d, 1.25g, 1.75g and 2.25g three times a day (corresponding to daily doses of 30, 50, 70, and 
90 mg/kg for a person having a bodyweight of 75 kg). There was a high dropout rate in the study 
(35.5% for active substance, 35.4% for placebo in SMO032/10). 

The SMO032/1003 study failed to meet the primary endpoint with treatment differences of 2.87 (p = 
0.55), 0.78 (p = 0.87), -0.86 (p = 0.86) and 1.53 (p = 0.75) for 0.75g, 1.25g, 1.75g and 2.25g t.i.d. 
respectively. There was no clear dose-response relationship. The study population was mixed with 66% 
classified as mild severity alcohol dependence. The study treatment period was limited to 12 weeks. No 
rationale for the 12-week period has been provided and the follow up period of one week was very 
short.  

The applicant has indicated that thinking in the clinical setting is evolving in recognition of the difficulty 
of conducting long studies in this therapeutic area and that there are different views on the optimal 
duration of the post treatment observation phase. The ACTIVE workgroup is in favour of a 4-month 
trial length, FDA recommends trials with a minimum of 6 months on-treatment without any follow up 
period on the basis that abstinence at 6 months has been shown to be a predictor of abstinence at 5-
year follow-up (Weisner, Ray, et al. 2003)..  However in the context of a centralised European MAA, 
the company should follow the EU requirements and in GATE 2 study, the observational period (6 
months) after the treatment period is considerably shorter than the timeframe recommended in the 
EMA guideline, i.e. “in order to establish maintenance of abstinence in case of a new compound aiming 
to promote continued abstinence, the active treatment phase of at least 3 to 6 months should be 
followed by a double-blind withdrawal phase in responders without treatment, at least until 12, but 
preferably until 15 months after randomisation”.  

It is agreed that concerns regarding sustainability of the SMO effect post treatment could be addressed 
in an efficacy study with a 12 month follow up period. 

Five RCTs from literature (Gallimberti 1992; Caputo 2003 and 2007; Nava 2006; DiBello 1995) are 
discussed in support of a positive treatment effect for SMO in treatment of alcohol dependence. Two of 
the studies were placebo controlled, two used naltrexone as a comparator and one study compared 
SMO to naltrexone and disulfiram. Although five studies showed a statistically significant benefit for 
SMO versus the comparator arms the RCTs were mainly open label (3 out of 5 studies), had small 
numbers (range 17 to 86 participants) and included patients with various DRLs. Definitions of 
abstinence varied across the studies as did the duration of follow up. One study (Di Bello et al 1995) 
reported alcohol craving score as the primary endpoint. These studies give some support to the 
hypothesis that SMO may be effective in the maintenance of abstinence but cannot be considered as 
confirmatory. 

Two meta-analyses were provided, one conducted by the Cochrane Collaboration and one conducted 
by the applicant which also included GATE2 and SMO032/10/03 Studies. The Cochrane review, which 
included 2 of 7 trials evaluating alcohol dependence, concluded SMO appears better than naltrexone 
and Disulfiram in maintaining abstinence in the medium term (3 to 12 months).  A further meta-
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analysis of RCTs including the GATE 2 and SMO032/10/03 Studies conducted by the applicant showed 
a benefit vs placebo in the abstinence rate with a Risk Ratio of 1.35 (95% CI 1.05;1.74) and a Risk 
difference of 8.0% (95% CI 1.5%;14.5%) 

All of this data is supportive of an effect of SMO but cannot be considered as being confirmatory. A 
critical examination of the methodological strengths and weaknesses of the meta-analyses and 
component studies has not been provided by the applicant.   

The applicant tries to address the reasons the study SMO032/1003 failed in its primary endpoint.  A 
number of post-hoc, data-driven, exploratory analyses were conducted to determine an optimal dosage 
scheme and to evaluate the impact of population severity, treatment effect over the course of the 
study and impact of placebo response and dose response relationship. The applicant does not provide a 
critical discussion of the limitations of the various methods employed, including a substantial risk of 
overestimating the treatment effect. 

The applicant focuses on a post hoc subgroup analysis of severe population (H/VHDRL) in Study 
SMO032/10/03 (all doses) who made up a minority of the study population (154/511). In this 
subgroup the Percentage of Days Abstinent (PDA) mean difference was 15% (95% CI 1.76;27.12) 
p=0.022 and the Abstinence rate (Risk ratio) 2.22 (p=0.04) (Risk diff.) +18.1%. The applicant states 
that the effect was higher than the effect observed in the whole alcohol dependent population. 
However, we do know that the treatment difference was not statistically significant between any SMO 
treatment group and the placebo group at Week 12. 

The applicant further justifies their argument that population severity and the treatment duration and 
the impact of a variable placebo effect across DRLs are the likely explanations for failure in the primary 
endpoint for Study SMO032/10/03 and for the difference of SMO effect size across studies by 
demonstrating  that the outcome of the  post hoc subgroup analysis of severe population (H/VHDRL) in 
Study SMO032/10/03 (all doses) is comparable to the outcome of the  Gallimberti et al. (1992) study 
(which was also conducted in the severe population) Abstinence rate (Risk ratio) 5.5 (p=0.02) 
Abstinence rate (Risk diff.) +22.0%.  

In the severe population post hoc analysis in Study SMO032/10/03, the treatment difference between 
each SMO group and placebo was higher in the PDA over the last four weeks of the study (at Month 3) 
than in the PDA over the whole treatment period (3 months). The PDA decreased over the course of 
the study more significantly in the placebo group than in the SMO groups. A relationship between DRL 
and placebo response has been previously described (Van der Brink et al 2018) and is plausible. 
Differences in placebo response across DRLs could well explain the difference of SMO effect size across 
studies. 

A relationship between placebo effect and severity of DRL was further reviewed in a systematic review 
of RCTs. Placebo response in abstinence rate was significantly lower in the severe population compared 
to the mild severity population and was significantly dependent on treatment duration. This supports 
the applicant’s assertions that placebo response in the mild severity population compromised 
demonstration of efficacy. Of note, no study with a 6-month treatment duration has been conducted in 
the severe population for maintenance of abstinence. A positive outcome in a post hoc analysis in a 
H/VHDRL subpopulation in Study SMO032/10/03 is not considered sufficiently robust to identify a 
target population for a proposed indication for use for SMO and a confirmatory study is needed. 

The applicant has further investigated dose response relationship based on body weight with 
regression models in Study SMO032/10/03 to identify the optimal dose. Adaptive threshold 
methodology (by Jiang et al) was used to determine dosing regimen depending on body weight and 
baseline drinking level. Optimal doses were identified using regression models in the ITT, H/VH DRL 
and VHDRL populations with an inverted u-shaped dose response with suboptimal or above optimal 
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doses associated with reduced efficacy. The applicant further argues that the inverted U shape dose 
response relationship is supported by the known pharmacology of SMO, preclinical data (Colombo et al 
1995 and 2000) and similar findings in GATE 2 where a dose range of 40-50mg/kg/day had the 
highest response rate for the primary endpoint CAD. However, the presented analyses were not pre-
specified and thus cannot be considered to provide confirmatory evidence. Confirmation by a new 
study is required.  

Over the course of the procedure the company was requested to submit additional information on the 
calculation of the relative risk and clinical relevance and data-driven choice of analysis in the Gate 2 
study and that was assessed as follows: 

• Efficacy of SMO in the maintenance of abstinence 

The applicant has further justified the choice of primary endpoint (CAD) in GATE 2, the limited duration 
of study follow-up and high drop-outs. However, no new data is presented. The clarifications presented 
regarding choice of CAD, follow-up duration and number of drop-outs are acknowledged but the 
uncertainty regarding these issues remains a concern. 

The applicant also provided a further critical discussion of trials from literature in the meta-analyses 
discussed in this application, however, no new information is provided in this discussion and the applicant 
concludes that identified limitations could be resolved through the proposed PAES, with abstinence rate 
as primary endpoint. The applicant provided additional discussion on relationship between placebo 
response, severity of population and treatment effect, including additional post-hoc analyses 
investigating the centre effect on the CAD in GATE 2.   

A treatment-centre interaction was tested with a generalised linear model. Two analyses were 
conducted: one using all centres in the model and a second after pooling of the 3 smallest centres (≤ 10 
patients). There was evidence of a potential treatment-centre interaction (p=0.155 and p=0.075 
respectively). However, the potential for differences in case-mix and psychosocial support practices 
between centres is not discussed by the applicant: pooling centres on the basis of similar psychosocial 
support practices would be a stronger basis for pooling than centre size. It is noted that the largest 
differences in mean CAD in favour of SMO were observed in the smaller centres which also tended to 
have lower mean CAD scores in the placebo patients than larger centres. 

The relationship between placebo response and treatment effect and severity of AD is further discussed 
by the applicant with respect to the SMO032/10/03 study. The relationship between placebo response 
and treatment effect on the PDA endpoint was adjusted for centre effect using a generalised linear model: 
the 4 SMO doses were pooled in the model. Two analyses were conducted: one excluding the term for 
treatment-by-centre interaction and one including the interaction term. Results showed a significant 
centre effect (p=0.0002 and p=0.0027 respectively) and a non-significant treatment effect in both 
analyses (p=0.84 and p=0.89 respectively). No significant or potential treatment-by-centre interaction 
was detected (p=0.80). Half of the centres had a placebo response between 80% and 100% 
compromising the demonstration of efficacy. This suggests that Study SMO032/10/03 was inconclusive 
due to the high number of sites with a placebo response greater than 80%. However, the potential for 
differences in case-mix and psychosocial support practices between centres was again not discussed by 
the applicant. It is also noted that 16 centres included exclusively patients in the placebo group or 
patients in SMO group. Treatment effect and placebo response in the PDA across 3 studies (GATE2, 
Gallimberti and SMO032/10/03) was further evaluated and suggested that effect size in PDA across 
studies would be negatively correlated with the placebo response. These analyses support the applicant’s 
hypothesis that the lack of efficacy in study SMO SMO032/10/03 was due to the high placebo effect in 
subjects with less severe AD.  
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The applicant further discusses the applicability of SMO efficacy results for the target population i.e AD 
population treated in hospitals. 

The applicant indicates that in-patient treatment is indicated for very severe forms of alcohol dependence 
and for patients with significant somatic or psychiatric comorbidities and are likely to be patients who do 
not respond to placebo or psychosocial support. The applicant therefore suggests that this is supported 
by the subgroup analyses for study SMO032/10/03 that shows a larger treatment effect in the severe 
population where there is a low proportion of placebo responder. The applicant acknowledges that 
patients with significant comorbidities were excluded from the pivotal trials and provides uncontrolled 
data from observational studies (GUM N=485 and Caputo 2009 N=47 and Caputo 2011 N=48) which 
included patients with VHDRL and significant psychiatric comorbidities. Abstinence rates at the end of 
the treatment period was 49.65,53.3% and 47.9% across GUM, Caputo 2009 and Caputo 2011 
respectively. The applicant reports that linear regression analysis indicated that SMO response in 
abstinence rate in RCTs did not differ from that in observational studies (p=0.48) Population severity at 
baseline and treatment duration and the effect on placebo response were analysed post hoc in study 
SMO032/10/03. 

Further evaluation of the centre effect and the treatment effect over the course of the study in severe 
patients is discussed by the applicant. The results of these analyses provide some support for the 
hypotheses that population severity appears to be a predictor of placebo response and treatment effect 
is dependent on duration of treatment. However, these analyses were all conducted post hoc. The 
applicant does further address the limitations of the statistical approaches taken in the exploratory 
subgroup analyses in particular the problems associated with multiple testing. Data supporting the 
definition and relevance of the subgroups of interest, the replication of outcomes across studies and the 
effect size in the severe population and dose response relationship are further discussed. The concerns 
of the CHMP that these analyses are data driven and there is a significant risk of overestimation of 
treatment effect have not been resolved. The post-hoc analyses in Study SMO cannot substitute for 
statistically insignificant results of the primary parameter PDA, and the analyses provided are insufficient 
to establish post-hoc efficacy in a severe (HDRL/ VHDRL) subgroup. Therefore, these further analyses of 
study SMO032/10/03 using additional and supplemental, but not protocol pre-specified, statistical 
methods can only be considered exploratory. Although these are very interesting findings and suggest a 
treatment effect that could be clinically relevant in the treatment of severe alcohol dependence it is 
insufficient to establish efficacy for SMO in a subgroup of patients with severe AD. It is noted that the 
presented studies in the severe population have a maximum treatment period of 3 months and a 
maximum follow-up period following treatment of 7 days. A further efficacy study in patients with severe 
alcohol dependence with longer treatment and post-treatment follow-up period is required to fully 
characterise any potential treatment effect. 

The issue of psychosocial support is further clarified. The applicant indicates that patients in GATE2, 
SMO032/10/03 and RCTs all received psychosocial support in addition to SMO placebo /naltrexone. No 
further detail on the nature of psychosocial support received across trials and centres within trials is 
provided. 

In this re-examination procedure, the applicant submitted revised indications: 
 
 - Maintenance of abstinence in alcohol-dependent patients under careful medical supervision along with 
psychotherapy and social rehabilitation  

Concerning the indication:  

• Maintenance of abstinence in alcohol-dependent patients under careful medical supervision 
along with psychotherapy and social rehabilitation,  
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efficacy of SMO in combination with psychosocial support (note the applicant refers to psychotherapy 
in the re-examination supporting documentation) and social rehabilitation has not been discussed in 
the grounds for re-examination despite psychosocial support being, as reported by the applicant, ‘the 
backbone of a long-term treatment for AD’. A Markov model compared the clinical benefits over a five-
year period of SMO added to psychosocial support, placebo added to social support and no treatment, 
in a cohort of 300,000 patients with a VH DRL at baseline. The analysis concluded that 48.4% of 
serious events and 47.4% of premature deaths could be avoided over 5 years. It is fully accepted that 
a reduction in alcohol dependence would have a significant impact on the morbidity and mortality 
associated with this condition however the efficacy data for SMO (treatment effect in VHDRL patient 
and duration of effect) underpinning the Markov modelling is not considered to be robust. 

Despite some evidence of a potential treatment effect in the maintenance of alcohol dependence,  the 
methodologic limitations identified in the pivotal trials (e.g. choice of primary efficacy endpoint in GATE 
2, limited duration of study follow up, inconsistencies in results across pivotal studies, reliance on post 
hoc analyses of  severe (H/VH drinking risk) subpopulations of failed study SMO032/10/03 to identify a 
target treatment group, uncertainties about the optimal weight based dosing ) are substantial.  

The applicant also offered the possibility to restrict the indication in the maintenance of abstinence to 
severe patients should the CHMP consider that this sub-population is where efficacy is demonstrated, 
and the benefit-risk is positive 

Even though the applicant is proposing a restricted indication, the pivotal efficacy in the maintenance 
indication comes from GATE 2 which suggests an optimal dose-range (40-50mg/kg/day) in 
Medium/High DRL patients.  

Therefore, the following indication was also proposed for discussion: 

Maintenance of abstinence in severe alcohol-dependent patients that are resistant to existing 
interventions or in patients for whom existing therapies are contra-indicated or not recommended. 
Treatment should be provided under careful medical supervision along with continuous psychosocial 
support and social rehabilitation.  

This proposal has not been adequately substantiated with data by the applicant. No data in a subgroup 
of patients with severe alcohol-dependent patients that are resistant to existing interventions or in 
patients for whom existing therapies are contra-indicated or not recommended has been provided for 
review.    

During the Re-examination procedure, the CHMP considered the applicant's proposal, and following 
discussion at the plenary and an oral explanation, the majority of the CHMP came to the conclusion 
that the applicant's proposal to further restrict the indication for use is not supported by efficacy data. 

5.3.2.  Ground for re-examination #2: A clinically pertinent effect has been 
demonstrated by SMO in the treatment of AWS and is relevant to the 
claimed indications   

Assessment of the company grounds for re-examination 

The applicant has provided an overview of results from Gate 1 which was a double-blind active drug-
controlled study (N=126). Gate 1 was positive in the planned analysis of the primary endpoint, the 
CIWA-Ar sub score consisting of 3 of the 10 points of the CIWA-Ar global score (namely tremor, 
hyperhidrosis (sweats), and anxiety/nervousness) “CIWA-AR-Short scale”.  

The validation and clinical relevance of this sub score is not discussed by the applicant. While there 
appeared to be a trend towards greater symptom control with oxazepam, equivalence within the 



 
Assessment report    
EMA/CHMP/295427/2020  Page 141/160 
 

predefined margin of -30% to +30% for the primary outcome (the time course of symptom of tremor, 
hyperhidrosis and anxiety/nervousness, evaluated during 10 days of treatment and 10 days of follow-
up) was demonstrated. There is uncertainty as to the clinical relevance of the primary endpoint given 
symptoms of perception disorders were not included in the primary endpoint.  

Furthermore, while Gate 1 aimed to recruit 208 patients with minimal baseline CIWA-Ar scores of ≥20 
and CIWA-Ar-short scale ≥ 12, due to difficulties in recruitment, the study actually enrolled 126 
patients with mean CIWA-Ar scores of 18 and CIWA-Ar-short scale of 10. The patients with CIWA-Ar 
scores of <20 and CIWA-Ar-short scale < 12 appear to have been recruited as protocol violations as 
opposed to being included under a clinical trial amendment. The reduced power and reduced severity 
of AWS symptoms in patients recruited also introduces uncertainties in terms of the findings from this 
trial. The predefined margin has not been adequately justified from a clinical or statistical perspective.  

The applicant’s position that the SMO effect in GATE 1 is greater than zero, could be accepted, 
however, given the aforementioned uncertainties, a clinically relevant benefit effect has not been 
sufficiently demonstrated in the proposed indication, considering also that hospital only use would 
presumably include treatment of patients with severe and possibly life-threatening symptoms of AWS. 

To substantiate the treatment effect described in the pivotal trial the applicant further discusses 
evidence of efficacy of SMO (oral administration) in the treatment of AWS in active-controlled trials 
from literature and compares it to the treatment effect in Gate 1. Along with the pivotal study Gate 1, 
three additional studies (Nava et al 2007, Addolorato et al 1999 and Nimmerrichter et al 2002), all of 
which were included in a Cochrane meta-analysis (Leone et al., 2010) are discussed by the applicant.  

All three studies were comparator controlled, comparing SMO with diazepam in two studies (Nava 2007 
Addolorato et al (1999) and clomethiazole in one study (Nimmerrichter 2002). Mean CIWA-Ar scores at 
a dose of SMO 50mg/kg/day showed a comparable efficacy to diazepam and clomethiazole.  

All four studies (Gate 1, Nava 2007, Addolorato 1999 Nimmerrichter 2002 ) had several 
methodological limitations i.e. lack of blinding in two of the studies, small sample size, varying degrees 
of severity of AWS across studies, poorly defined primary endpoints, question marks over the 
suitability of doses selected in the fixed-dose active comparator arms, use of CIWA-r subscale rather 
than the CIWA total score resulting in seizures and delirious states not being evaluated in pivotal GATE 
1 Study. Perceptual disturbances are associated with more severe cases of withdrawal requiring 
hospital admission. Considering SMO is now restricted to hospital use this is the very subset of patients 
who would have been most likely to benefit from this treatment. 

Meta-analyses of the studies by the applicant which including the results from GATE 1 evaluated the 
comparative efficacy of SMO and BZD/CLO concluding that SMO 50mg/kg/day had a comparable 
efficacy to BZD and clomethiazole. However, the methodological concerns identified in the participating 
studies undermine this conclusion. 

The applicant investigates the relationship between CIWA-Ar at baseline on the SMO response across 
all in 4 studies using a regression model and concludes that the baseline severity is not related to the 
mean CIWA-Ar at the end of treatment. 

Adaptive threshold methodology (Jiang et al 2007) was used to evaluate dose response in the Gate 1 
study. 70-85mg/kg/body weight was identified as the optimal dose in terms of CIWA-Ar short score 
and total score responses. This dose is included in the proposed posology included in section 4.2 of the 
SmPC. It is unclear how far the “optimal dose range” derived on the baseline drinking level can have 
confirmed in the GATE1 studies.   There is a lack of clarity on the optimal duration of treatment. Ten 
days’ treatment is recommended in section 4.2 with a recommendation to reduce the dose to 50-65 
mg/kg divided into 3 doses) from day 6 to day 10 is based on treatment in GATE1. However, the 
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optimal regimen for tapering off dose is unclear, particularly as additional analyses suggesting an 
inverted ‘U’ shaped reported lower responses at doses below 70-85mg/kg/body weight. 

The applicant identifies lack of data in the treatment of symptoms of withdrawal such as seizures and 
delirium tremens as a limitation of the dataset and proposes to manage this with a warning in section 
4.4 However the applicant is proposing that SMO is restricted to inpatient use. The inpatient 
management of alcohol withdrawal is most likely in cases of moderate and severe alcohol withdrawal 
syndrome.  DTs and seizure are clinical manifestations of severe withdrawal. Lack of data in this subset 
limits its usefulness as a treatment option for this group in an inpatient setting. 

Over the course of the procedure the company the applicant provides further clarification on  the inclusion 
criteria , the choice of the primary endpoint in the Gate 1 study and  the selection of the equivalence 
margin for GATE1, which the applicant outlines were chosen based on past performance of 
benzodiazepines in the literature (Addolorato et al., 1999a; Nimmerrichter et al., 2002).  

In terms of the population enrolled in GATE 1, the applicant discusses the numbers of patients who were 
enrolled who did not meet the defined inclusion criteria (CIWA-Ar total score ≥ 20 and a CIWA-Ar short 
score ≥ 12 at baseline). The applicant confirms that out of the 126 patients in the ITT population, 122 
(97%) had a CIWA-Ar total score higher than 10, 88 (70%) higher or equal to 15, 46 (37%) higher or 
equal to 20. The majority of the population enrolled in Gate 1 had mild or moderate AWS. 

In this re-examination procedure, the applicant submitted revised indications: 
 
- Treatment of alcohol withdrawal syndrome, uncomplicated or with perceptual disturbances. 

 The applicant also offered the possibility to:  
 
- Remove “uncomplicated or with perceptual disturbances” if the CHMP does not wish to reflect the 
characteristics of the disease as measured by the efficacy endpoint in clinical trials  

The following indication was also proposed for discussion: 
Treatment of alcohol withdrawal syndrome in patients for whom existing therapies are contra-indicated 
or not recommended.  

In this context, the CHMP, having considered all argumentations and evidence presented by the applicant 
within the course of the procedure, and, ultimately, during the OE held on 28 April 2019 concluded that 
the efficacy, of this medicinal product is not considered favourable in the proposed indication.  

5.3.3.  Ground for re-examination #3: In light of the unmet need, the 
proposed clinical use and the established effect, the revised proposed risk 
minimisation activities (e.g. inpatient setting in all EU countries) are 
realistic, even for a drug dosed 3 times per day  

Assessment of the applicant grounds for re-examination 

The applicant has submitted an updated version of the RMP (i.e. version # 7.3). 

The applicant also took the opportunity to address concerns raised within the evaluation of the 
application, regarding the proposed PASS, DUS and educational materials. It should be noted that 
these concerns did not constitute a ground for refusal.    

Assessment of Applicant’s ground for re-examination 

Feasibility of the revised controlled access programme 
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As part of the re-examination procedure, the CHMP considered the proposed Risk Minimisation Measures 
(RMMs) for Hopveus, specifically the Controlled Access Programme (CAP), in the currently claimed 
indication(s).  

The PRAC outcome, the views of the experts who attended the Ad-Hoc Expert Group Meeting (AHEG) 
held on 6 April 2020, as well as all information (including the letters) submitted by the applicant were 
also duly considered. 

The PRAC had recommended to the CHMP a Controlled Access Programme (CAP), deemed necessary to 
minimise the risks related to Hopveus administration (the risk of diversion, abuse, switch of addiction 
and toxicity if co-administered with alcohol) and which must be feasible in all EU MS.  

The applicant’s (updated) proposals, including different schemes depending on the targeted (and 
revised) indications for use were all duly considered, and the appropriateness, effectiveness and 
feasibility of the proposed CAP in all EU MS were extensively discussed. 

The CHMP took note of the exposure to sodium oxybate in the applicant’s clinical and pharmacovigilance 
databases. However, despite this exposure, the potential for underreporting in the post-marketing 
setting and the addictive properties of Gamma-hydroxybutyric acid (GHB) as such cannot be ignored, 
together with the risk of abuse, misuse, overdose and dependence. GHB as a substance and due to its 
pharmacokinetic/pharmacodynamic profile has a potential for abuse and the proposed granule 
formulation would not change such potential. Consequently, the CHMP recognises the need to adequately 
address these risks. 

In respect of the potential for diversion, the CHMP noted that a case of diversion and one case of a 23-
year old male homicide have been reported to date. The case 23-year old male murdered in Italy has 
been reported and described in Eudravigilance (EV Safety Report Identifier n. EU-EC-10454662) as a 
case of Alcover diversion and psychomotor skills impairment with the intention to commit a homicide.  

Moreover, there was concerning evidence from media in Italy of extensive Alcover syrup diversion for 
recreational use and for sexual abuse that supported restriction of dispensing regimen. It should be 
noted that such cases are not reported to the authorities due to social and psychological factors and to 
the amnesia caused by sodium oxybate. 

Taking into account the above, the CHMP considers pertinent that measures are put in place to minimise 
the risk of misuse and diversion. 

The CHMP also acknowledges that the interaction of sodium oxybate with alcohol is of particular concern 
in the scenario of an alcohol intoxication due to a relapse, which could lead to CNS and respiratory 
depression.  

Indeed, relapses can be expected to occur in the alcohol-dependant patient population, but the timing 
would be unpredictable (for example triggered by an unexpected negative life event) and can result in 
the consumption of large amounts of alcohol in a short period of time (a binge). This would be particularly 
risky for patients who have sodium oxybate in their system and who, after a period of alcohol abstinence, 
have lost their alcohol tolerance.  

Cases of CNS depression following an interaction with alcohol have occurred in the clinical trial setting 
where it is recognised a greater level of supervision than what will normally occur in routine clinical use. 

Furthermore, the interaction of sodium oxybate with alcohol, illicit drugs, opioids and CNS depressants 
is of concern not only in the above-mentioned scenario of alcohol intoxication due to a relapse but also 
in case of intentional overdose, which could also result in CNS and respiratory depression. This is taking 
into consideration that the target population is at a substantial increased risk of suicide and that 
overdoses often involve alcohol intoxication. 
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As this is a significant risk with implications on the benefit – risk balance of the medicinal product; 
consequently, the CHMP considers that careful management in routine clinical practice is needed. 

Further to the above, the high risk of developing dependence, the potential of cross reaction of 
dependence and the potential of co-dependence of family member, and the potential for intentional 
overdose with life-threatening consequences were all elements considered when the PRAC recommended 
that Hopveus should not be used without HCP supervision (e.g. at home). The applicant still proposed 
an outpatient setting.  

Alcohol dependent patients are a very heterogeneous population with respect to personality disorders 
and co-morbidities, especially psychiatric co-morbidity and severe mental illness, and patient’s 
aggressive behaviour triggered by i.e. craving for alcohol / sodium oxybate (especially since dependence 
on sodium oxybate can develop fast) might not be adequately controlled in a home setting, in the 
absence of a HCP strict supervision.  

During the evaluation of the initial MAA, the applicant requested the possibility to meet with the National 
Competent Authorities (NCAs) in order to discuss the feasibility of the CAP in EU MS. While the key 
elements of the RMMs are always agreed at central level, usually the implementation of these measures 
are discussed post-authorisation with NCAs. However, the EMA acknowledged the specific circumstances 
in the context of Hopveus MAA, such as the need for specific RMMs to be adapted to the different MS 
healthcare systems.  

In view of these circumstances, and existing available guidance (Procedural advice to CHMP and GVP 
XVI), the EMA had no objection for the applicant to approach NCAs during the D180 clock stop to 
specifically discuss the feasibility of the CAP in each MS, provided the scope of the discussions was limited 
to the national aspects of a CAP, and did not interfere with other areas of the centralised assessment.  

Due to national specificities among EU MS, the applicant was not able to elaborate a “one-fits-all” CAP. 
Therefore, the applicant proposed three different schemes, claiming that, at list one of them could be 
implemented across all MS. 

Based on the discussions held with 18 NCAs, as part of the response to the D180 LoOI, the applicant 
provided the Table below, summarising the feasibility of the proposed settings at that time (of note, still 
including a proposal for an outpatient setting for stable patients in the maintenance of abstinence 
indication) and concluded that:  

• The treatment of AWS in an in-patient setting appear to be feasible in all EU MS; 

• For the MoA, treatment with Hopveus in an in-patient setting would be feasible just in some MS: 
Denmark, Finland, Lithuania, Slovenia and Sweden. 
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Table 32 
 

 

 

The applicant’s discussion on socio–psychologically stable and non–stable patients was also considered.  

According to the meeting minutes with NCAs, the distinction between “stable/not stable patients” for the 
dispensing or the administration under HCP supervision is mentioned in Guidelines for treating alcohol 
dependence in some countries (e. g. Denmark). However, it is indicated it can only be a recommendation 
as there is no legal instrument to enforce physicians to make the distinction.  

Moreover, in each country recommendations may differ. Finally, the CHMP deems that these risks are of 
the same relevance and importance in the whole alcoholic-dependant patient population.   

The applicant also recognised that subjects enrolled in RCT are highly motivated and socially stable 
patients and experts attending at the AHEG highlighted patient’s motivation as a key element in the 
framework of AD treatment. It was likewise pointed out that non-stable patients were excluded from 
randomised Clinical Trials (RCT) thus there are no adequate safety and efficacy data available for this 
category of patients regarding the use of Hopveus. 

The CHMP noted that, the PRAC confirmed that, considering the risks associated with this medicinal 
product, a CAP to minimise the risks associated with Hopveus is still deemed necessary. The CAP has to 
ensure that Hopveus administration is restricted, for both targeted indications, to an in-patient setting 
exclusively, under HCP supervision. Therefore, the CAP must not include any outpatient treatment 
dependent on patient stabilisation, as proposed by the applicant for the MoA indication. The CHMP also 
acknowledges that their appropriateness, effectiveness and feasibility should be demonstrated in all EU 
MS, in accordance with the terms and condition of a single MA valid in all EU MS. 

Ultimately, the CHMP noted the proposed RMMs, specifically the CAP, in the currently claimed indications 
and the PRAC recommendation; however, the Committee could not conclude on these measures, 
particularly on their feasibility and effectiveness without efficacy having been established in the claimed 
indication(s).   
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5.3.4.  Ground for re-examination #4: The proposed post-approval studies 
are feasible and relevant to bring the data package up to a level that can be 
considered comprehensive, and thus will provide evidence to switch to a 
‘full’ approval” 

Assessment of the applicant grounds for re-examination 

The applicant has applied for a Conditional Marketing Authorisation (CMA). It is acknowledged that the 
applicant is proposing to conduct two Post authorisation efficacy study (PAES) in the two proposed 
indications.  

In this re-examination procedure the applicant concludes that the uncertainties can be resolved with a 
CMA and the PAES. However, in the absence of efficacy being demonstrated, benefit/risk is considered 
negative for both indications, thereby criteria for CMA are not met and a conditional marketing 
authorisation cannot be granted  

It is considered that it would be feasible to conduct a study in the treatment of AWS in an ‘in-patient’ 
setting and a study in the severe population could be recommended  in the maintenance of abstinence 
in alcohol-dependent patients, however not in the context of a PAES to fulfil a specific obligation for a 
CMA. 

The proposal to demonstrate the efficacy of sodium oxybate with a Post-Authorisation Efficacy Study 
cannot indeed substitute the requirement for demonstration of efficacy in the proposed indications prior 
to the granting of a (conditional) marketing authorisation.  

5.4. Risk Management Plan 

The CHMP and PRAC, having considered the data submitted in the application, were of the opinion that 
due to the concerns identified with this application, the risk management plan cannot be agreed at this 
stage. 

5.5. Pharmacovigilance  

Pharmacovigilance system 

The CHMP considered that the pharmacovigilance system summary submitted by the applicant fulfils 
the requirements of Article 8(3) of Directive 2001/83/EC.  

Periodic Safety Update Reports submission requirements 

N/A 

5.6. Product information 

 N/A 
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6.  Benefit-risk balance following re-examination 

6.1.  Therapeutic Context 

6.1.1.  Disease or condition 

The applicant is claiming the following indication for Hopveus: 

Treatment of alcohol withdrawal syndrome, uncomplicated or with perceptual disturbances 

Maintenance of abstinence in alcohol-dependent patients under careful medical supervision along with 
continuous psychosocial support and social rehabilitation. 

Of note the documentation supporting the re-examination procedure refers to an indication for use in 
maintenance of abstinence in alcohol-dependent patients under careful medical supervision along with 
psychotherapy and social rehabilitation. 

Alcohol dependence (AD) is the most severe form of AUDs (WHO, 2018) and affects 11 million people in 
the EU (Rehm et al., 2015). AD is in generally accepted as a psychiatric disorder with harmful physical, 
mental and social consequences and a high probability of a chronic relapsing course (EMA, 2010a). The 
characteristic feature is a strong internal drive to use alcohol, which is manifested by impaired ability to 
control use, increasing priority given to the use of alcohol over other activities and persistence of use 
despite harm or negative consequences. These experiences are often accompanied by a subjective 
sensation of urge or craving to use alcohol. Physiological features of dependence may also be present, 
including tolerance to the effects of alcohol, withdrawal symptoms following cessation or reduction in 
use of alcohol (ICD 11). The main objectives of the clinical management of AWS are to decrease the 
severity of symptoms, prevent more severe withdrawal clinical manifestations such as seizure and 
delirium, and facilitate entry of the patient into a treatment program in order to attempt to achieve and 
to maintain long-term abstinence from alcohol. 

Alcohol withdrawal syndrome (AWS) is a life-threatening condition affecting alcohol-dependent patients 
who discontinue or decrease abruptly their alcohol consumption. Presenting features of AWS may include 
autonomic hyperactivity, increased hand tremor, nausea, retching or vomiting, insomnia, anxiety, 
psychomotor agitation, transient visual, tactile or auditory hallucinations, and distractibility. Less 
commonly, the withdrawal state is complicated by seizures. The withdrawal state may progress to a very 
severe form of delirium characterized by confusion and disorientation, delusions, and prolonged visual, 
tactile or auditory hallucinations (ICD 11). AWS can lead to death in its most severe manifestations 
(Carlson et al., 2012; Mirijello et al., 2015b; Sachdeva., 2015). The main objectives of the clinical 
management of AWS are to decrease the severity of symptoms, prevent more severe withdrawal clinical 
manifestations such as seizure and delirium, and facilitate entry of the patient into a treatment program 
in order to attempt to achieve and to maintain long-term abstinence from alcohol. 

Hopveus is orally given sodium oxybate. Sodium oxybate is the sodium salt of Gamma-hydroxybutyric 
acid (GHB). GHB is a pharmacological agent, a derivative of the gamma-aminobutyric acid (GABA -the 
primary inhibitory neurotransmitter in the brain) able to interfere with the activity of GABA, dopamine, 
serotonin, acetylcholine and opioids. It is an endogenous neurotransmitter, naturally present in the brain 
and involved in many reactions of the CNS, including reward and addiction neuronal circuits. Sodium 
oxybate is a partial agonist on both GABAA and GABAB receptors. It binds also with high affinity with 
GHB-specific receptors. Like GABA it exerts an overall inhibiting effect on the CNS. 
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6.1.2.  Available therapies and unmet medical need 

In Europe, between 8 and 10 percent of patients with AD are treated, indicating a large treatment gap 
(Rehm and Shield., 2012). Treatment of AD is generally delivered under a continuing care model and 
includes either detoxification (treatment of AWS) followed by relapse prevention or a harm reduction 
aiming at reducing the level of alcohol consumption (van den Brink et al., 2018). Patients with severe 
withdrawal symptoms are usually treated for 5 to 7 days in an in-patient setting with benzodiazepines 
to reduce central nervous system irritability, fluids and thiamine and if necessary further medications 
such as anticonvulsants and antipsychotic agents (EMA., 2010a). Benzodiazepines have proven to be 
effective in reducing the alcohol withdrawal symptoms and in preventing/treating the seizures (Amato 
et al., 2010). Clomethiazole whose efficacy is well documented is also used in the treatment of AWS 
(Nimmerrichter et al., 2002). The detoxification phase is followed by a relapse prevention phase. 
Therapeutic strategies to maintain abstinence differ across Europe; but in almost all countries, 
psychotherapeutic intervention is the main rehabilitation treatment (Rehm and Shield., 2012). Patients 
may also receive pharmacological treatment. Disulfiram, acamprosate and naltrexone are currently 
approved in many countries for relapse prevention in AD. Nalmefene was approved by EMA in 2013 in 
the reduction of alcohol consumption in severe alcohol dependent patients. These medicines are only 
recommended as adjunctive to psychosocial counselling in motivated patients.  

Although psychosocial support is currently the backbone of a long-term treatment for AD, data from 
double-blind randomized trials (RCTs) showed that 73% to 88% of AD patients treated with psychosocial 
support (plus placebo) for 6 months failed to maintain abstinence (Scherrer et al., 2019 – draft 
publication). In addition, efficacy of the pharmacotherapies in the maintenance of abstinence is modest 
at best (EMA., 2010a). Only acamprosate has demonstrated an efficacy in the maintenance of 
abstinence, in several but not all trials. In addition, these treatments are contra-indicated in patients 
with severe hepatic or renal impairment, comorbidities often encountered in alcohol-dependent patients. 

Recent studies investigating the life expectancy of alcohol dependent subjects illustrate the medical 
need. An analysis of French population data based on more than 26 million patients showed that patients 
with AUDs were associated with an average age at death of 64.9 years, i.e., 17 years younger than 
general population (Schwarzinger et al., 2017). People hospitalized with an AUD had an average life 
expectancy of 47–53 years of age for men and 50–58 years of age for women (Westman et al., 2015). 
Similarly, life-expectancy of AD subjects with a VH DRL is estimated at 47-61 years and is reduced by 
21-35 years compared with the general population (Rehm et al., 2018). It has been reported that 
approximately 90 000 alcohol-dependent subjects with a VH DRL die prematurely each year in the EU 
(van den Brink et al., 2018). Moreover, this population would be responsible for more than 1 million 
harms to others in the EU (especially violence on women and children, violent offending, homicide, sexual 
offences and traffic injuries) over a 10-year period (van den Brink et al., 2018). Given the enormous 
burden caused by alcohol and since existing interventions are insufficient, WHO has considered that the 
development of new pharmacotherapies in the treatment of AUDs as one of the 24 “Priority Medicines” 
for Europe and the World (Kaplan et al., 2013). 

Alcover (sodium oxybate – SMO) has been approved in Italy since 1991 and since 1999 in Austria in the 
treatment of AWS and in the maintenance of abstinence in alcohol-dependent patients. The applicant 
has stated that the unmet medical need is particularly high in Italy where physicians, scientific societies 
and patients’ organisations are deeply concerned by the recent withdrawal of SMO indication in the 
maintenance of abstinence and they made an official and public request for a revision of the decision 
(Stella., 2019).  
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6.1.3.  Main clinical studies 

The main clinical trials discussed in this re-examination, GATE 1, GATE 2, SMO032/10/03 and the 
retrospective survey GUM are described below:  

Supportive data derived from several literature studies have been considered in the evaluation of the 
benefit/risk of the re-examination for Hopveus. 

 

Table 33 

 

6.2.  Favourable effects 

• Maintenance of abstinence  

The pivotal double-blind GATE 2 RCT (N=314) was positive in the planned analysis of the primary 
endpoint, the CAD. A longer duration of abstinence with 90.40 (SD 73.5) days vs 73.92 (SD 74.5) days 
for placebo. The mean difference in favour of SMO was 16.5 days with a p-value of 0.0495. 

A positive treatment effect for SMO was supported by five randomised control trials from literature (2 
RCTs and three open label studies) and two meta-analyses.  

In a RCT in patients with VHDRL, results showed a benefit of SMO vs placebo in the abstinence rate (Risk 
Ratio [95% CI] 5.35 [1.28; 2.41], p=0.02), during the three months’ treatment period. (Gallimberti et 
al., 1992) Alcohol craving score was significantly lower compared with placebo in a RCT in VHDRL patients 
treated SMO over six months (Di Bello et al., 1995) In two open label studies. Sodium oxybate resulted 
in higher efficacy compared to naltrexone in maintenance of abstinence (Caputo et al., 2003; Caputo et 
al., 2007). Superiority of sodium oxybate with results close to statistical significance compared to 
disulfiram was observed in Nava et al., 2006.Some efficacy was demonstrated in study by Maremmani 
et al. 

Results from the Cochrane meta-analysis showed that: the abstinence rate at 3 months was significantly 
higher in SMO 50mg/kg than in placebo group (RR=5.35; 95%CI: 1.28-22.4). Metanalysis conducted by 
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the MAH including GATE 2 SMO032/10/03, Di Bello et al., 1995; Gallimberti et al., 1992) showed an 
effect of SMO 50mg/kg compared to placebo in abstinence rate at the end of treatment period: Risk 
Ratio (95% CI) 1.35 (1.05; 1.74), Risk Difference (95% CI) 8.0% (1.5%; 14.5%), N=711. (I2 =26.7%, 
p=0.25). 

In Study SMO032/10/03 in a post hoc analysis of severe alcohol dependent patients there was a 
significantly higher PDA (percentage days abstinent) (Mean difference 15.0% p=0.02) and abstinence 
rate (Risk Difference 18% Risk Ratio 2.22 p=0.04) for SMO (pooled doses) compared to placebo 
(N=154). Larger benefits in the severe population is supported by a meta-analysis of 2 trials 
(SMO032/10/03, Gallimberti) N=236. Results showed benefit of SMO (all dosages and all treatment 
durations) compared to placebo in the severe population: Risk Ratio [95% CI] 2.84 [1.44; 5.60], Risk 
Difference [95% CI] 19.7% [9.4; 29.9] I2 =13.8%, p=0.28. The benefit of SMO 50mg/kg in the severe 
population at month 3 was Risk Ratio [95% CI] 2.86 [1.41; 5.81], Risk Difference [95% CI] 19.0% 
[7.9%; 30.0%], I2 =0.0%, 2 trials N=184. 

The clinical relevance of the observed treatment effect is supported by NNT analysis ranging from 4 (risk 
difference of 29.2%) in severe population to 8 (risk difference of 12.4% in mild populations) based on 
results in abstinence rate from individual studies and meta-analysis. Benefits in terms of morbidity and 
mortality are supported by the results from a Markov model showing that approximately 1900 premature 
deaths and 20000 serious events could be avoided over a five-year period compared to placebo per 
1000000 patients treated. 

 

• Alcohol Withdrawal Syndrome (AWS) 
 
The pivotal GATE 1 RCT (n=126) evaluated the efficacy and the safety of SMO vs oxazepam in 
the treatment of AWS in 126 alcohol-dependent patients. This was a multinational, randomised, 
double-blind, double-dummy oxazepam-controlled clinical trial. GATE 1 was positive in the 
planned analysis of the primary endpoint (the CIWA-Ar subscore consisting of 3 of the 10 points 
of the CIWA-Ar global score, namely tremor, hyperhidrosis and anxiety/nervousness) “CIWA-
AR-Short scale”). Results showed a rCfB to Day 10 in CIWA-Ar short score of -79.70% (SD 
33.06) for the SMO arm and of -84.89% (SD 25.80) for oxazepam arm resulting in a treatment 
difference of 5.2 points with a 95% CI [-5.2; 15.6]. These results indicated that the 95% CI on 
the primary endpoint is within the predefined equivalence margin [-30%; +30%], indicating that 
the equivalence was observed. The equivalence was also observed at all other assessed time 
points (e.g. rCfB to Day 0, 3, 6, 8 and 20).   

Along with the pivotal study Gate 1, three additional active controlled studies   with diazepam and 
clomethiazole (Nava et al 2007, Addolorato et al 1999 and Nimmerrichter et al 2002), all of which were 
included in a Cochrane meta-analysis (Leone et al., 2010) provide some evidence of comparable efficacy 
with SMO at doses of 50mg/KG/. 

Meta-analyses of the studies by the applicant which including the results from GATE 1 r evaluated the 
comparative efficacy of SMO and BZD/CLO concluding that SMO 50mg/kg/day had a comparable efficacy 
to BZD and clomethiazole. 

An optimal dose of 70-85mg/kg/body weight was identified post-hoc based on CIWA-Ar short score and 
total score responses.  
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6.3.  Uncertainties and limitations about favourable effects 

There are a number of outstanding methodological concerns identified with GATE 2 relating to study 
population, classification of drinking risk level, choice of primary endpoint CAD (cumulative abstinence 
days).  

The 6 months’ follow-up period in GATE 2 is shorter than EMA guideline recommendations undermining 
the sustainability of SMO effect post-treatment in terms of maintenance of abstinence. The provided 
supportive studies and meta-analyses from literature had a number of methodological limitations 
including lack of blinding, small sample size and variable study populations. 

The second pivotal study SMO032/10/03 which included a mixed population (66% mild severity alcohol 
dependence) SMO032/10/03 did not meet its primary endpoint. For PDA at Week 12, the treatment 
difference was not statistically significant between any SMO group (0.75, 1.25, 1.75, and 2.25 g) and 
the placebo group at Week 12. 

There is uncertainty regarding the demonstration of a clinically relevant treatment effect in the target 
population over an appropriate duration to establish a clinically meaningful improvement in alcohol 
dependence. The applicant is now proposing a broad target alcohol dependent population. The study 
population in GATE2 was retrospectively identified as mild severity alcohol dependent population based 
on an inclusion criterion of a detoxification period >2 weeks. Consequently, no analyses of patients 
with severe alcohol dependence were presented for this trial. A treatment effect for SMO in mild 
severity alcohol dependent patients was identified in GATE 2 but not SMO032/10/03. A treatment 
effect for SMO in severe alcohol dependent patients was only identified in a post hoc analysis of a 
subset of phase 2b Study SMO032/10/03 with overestimation of the treatment effect considered likely. 
Some benefit for SMO treated patients was identified in this H/VHDRL group (abstinence rate Risk 
Ratio compared to placebo 2.22 p=0.04; Abstinence rate (risk difference 18.1%). The treatment effect 
for SMO in the severe population was only seen over a three-month period. No study with a 6-month 
duration has been conducted in the severe population. 

The applicant’s explanation for the different outcomes in the two pivotal studies i.e. the relationship 
between the treatment effect, baseline drinking risk level and placebo effect and duration of treatment 
are based on post hoc exploratory subgroup analyses with consequent risk of type I error inflation and 
overestimation of treatment effects. 

The analyses for determining dose-response relationship based on patient bodyweight and drinking risk 
level with regression models in SMO032/10/03 study were also conducted post-hoc. The arguments 
supporting the plausibility of the inverted U-shaped dose response curve are considered to be 
hypothesis generating rather than confirmatory.  

Alcohol Withdrawal Syndrome 

For GATE 1, the pivotal study to support the claimed indication in AWS, the applicant initially planned 
to recruit 208 patients to achieve a power of ≥80%, however the study was interrupted with less than 
the planned number (127 randomised, 126 analysed) to provide an actual power of 64%. While 
equivalence within the predefined margin was demonstrated, there was a trend towards greater 
symptom control with oxazepam. Given the reduced power, there is thus a degree of uncertainty 
around the finding of equivalence.  

In terms of the GATE 1 primary endpoint itself, the “CIWA-AR-Short scale”, the applicant has not 
discussed the validation and clinical relevance of this sub score which consists of 3 of the 10 points of 
the CIWA-Ar global score (namely tremor, hyperhidrosis and anxiety/nervousness). The applicant 
outlines the rationale for the use of this short scale, which avoids the need for patient responses 
(necessary for the other 7 of 10 items in the full CIWA-AR scale), however, given the major clinical 
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concern in patients requiring pharmacological treatment of AWS is occurrence of seizures and 
development of potentially life-threatening delirious states, the clinical relevance of this shortened 
scale is uncertain, especially in the context of the proposed inpatient, hospital only use, which would 
presumably include treatment of patients with severe and possibly life-threatening symptoms of AWS. 
Furthermore, the predefined margin of -30% to +30% for the primary outcome (the time course of 
symptom of tremor, hyperhidrosis and anxiety/nervousness, evaluated during 10 days of treatment 
and 10 days of follow-up) has not been adequately justified from a clinical or statistical perspective. 

There is also uncertainty in terms of how representative the population included in GATE1 is of the 
intended population. While GATE 1 aimed to recruit patients with minimal baseline CIWA-Ar scores of 
≥20 and CIWA-Ar-short scale ≥ 12, due to difficulties in recruitment, the study actually enrolled 
patients with mean CIWA-Ar scores of 18 and CIWA-Ar-short scale of 10. The resulting reduced 
severity of AWS symptoms in patients recruited further adds uncertainty in terms of the clinical 
relevance of the findings from this trial. 

All four supportive studies studies (Gate 1, Nava 2007, Addolorato 1999 Nimmerrichter 2002 ) had 
several methodological limitations i.e. lack of blinding in two of the studies, small sample size, varying 
degrees of severity of AWS across studies, poorly defined primary endpoints, question marks over the 
suitability of doses selected in the fixed-dose active comparator arms, use of CIWA-r subscale rather 
than the CIWA total score resulting in seizures and delirious states not being evaluated in pivotal GATE 
1 Study . 

Dose response was evaluated in a post hoc analysis in the Gate 1 study. 70-85mg/kg/body weight was 
identified as the optimal dose in terms of CIWA-Ar short score and total score responses. The 
arguments supporting the plausibility of the inverted U-shaped dose response curve are considered to 
be hypothesis generating rather than confirmatory. There is a lack of clarity on the optimal duration of 
treatment. Ten days’ treatment is recommended in section 4.2 with a recommendation to reduce the 
dose to 50-65 mg/kg divided into 3 doses) from day 6 to day 10 is based on treatment in GATE1. 
However, the optimal regimen for tapering off dose is unclear particularly as additional analyses 
suggesting an inverted ‘U’ shaped reported lower responses at doses below 70-85mg/kg/body weight. 

6.4.  Unfavourable effects 

In the single dose studies (SMO323/09/01, SMO032/10/01 and SMO032/10/04) no serious adverse 
event or drug-related drop-out/withdrawals were recorded. Treatment-emergent adverse events 
(TEAEs) were short-lasting, of a mild or moderate intensity, and spontaneously recovered. The SOC 
that encompassed most TEAEs was nervous systems disorders (68.7%), followed by general disorders 
and administration site conditions (11.5%) and gastrointestinal disorders (9.3%). The most frequently 
experienced TEAEs, all of them reported in these SOCs, were somnolence (71 TEAEs, 31.3%), 
dizziness (53 TEAEs, 23.3%), nausea (17 TEAEs, 7.5%), disturbance in attention (12 TEAEs, 5.3%), 
asthenia (11 TEAEs, 4.8%) and headache (11 TEAEs, 4.8%). These 6 TEAEs were reported 175 times, 
and corresponded to 77.1% of all the TAEs experienced in clinical trials SMO212/09/01, 
SMO032/10/01 and SMO032/10/04 related to sodium oxybate.   

In the multiple dose studies the most frequently observed TEAEs related to sodium oxybate were 
nervous systems disorders. In the 3 clinical trials (SMO032/10/03, Gate 2 and Gate 1), a total of 633 
related TEAEs have been reported. Only 6 different adverse events were experienced by more than 5% 
of the patients exposed to sodium oxybate: dizziness (16.7%), headache (9.4%), vertigo (7.9%), 
fatigue (6.9%), somnolence (6.5%) and nausea (5.2%). These 6 different adverse events correspond 
to the 43.3% of all the reported TEAEs related to sodium oxybate. Other frequent experienced related 
TEAEs were vomiting and hypersomnia (2.5%) of the subjects, diarrhoea (1.7%) and food craving and 
sedation (1.5%). 
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Overall the incidence of SAEs in clinical trials sponsored by the applicant was low and no significant 
difference with placebo was observed (pooled incidence of 0.77% for placebo and 0.85% for SMO). 
One fatal AE was experienced in the sodium oxybate group in the clinical trial GATE 2. A patient was 
murdered while consuming alcohol. The applicant outlines that no other deaths were reported during 
the performance of the studies of the clinical program 

The post-marketing safety database for sodium oxybate includes approximately 300.000 treated 
patients, predominantly from Italy and Austria where patients have been treated for AWS and in the 
long-term treatment of AD since 1991. The applicant presents safety data pertaining to the risks of 
abuse, dependence, overdose, misuse and diversion. These include 10 cases of drug abuse, 2 cases of 
drug dependence (mean daily dose of 12.3g/day) were reported. 7 cases of overdose, among which 3 
were intentional overdoses (mean dose ingested of 62g for intentional overdoses) were reported. 
Symptoms were stupor and deep sleep. All patients recovered from these events or were recovering at 
the time of reporting. No cases of drug-facilitated sexual assault have been reported to date. One case 
of diversion has been reported. A 23-year old male was murdered. The death of the patient was not 
related to Alcover. 

6.5.  Uncertainties and limitations about unfavourable effects 

While the number of cases reported in clinical trials/observational studies and from spontaneous cases 
reported post-marketing relating to the risks of abuse, misuse, diversion, overdose and dependence 
are low, the reporting rates derived from a spontaneous reporting system do not necessarily reflect 
incidence rates due to prevalence of under-reporting and the exact magnitude of these risks remain 
unknown. 

6.6.  Effects Table 

Table 34 Effects Table  
Effect Short 

Description 
Unit    SMO PBO OXA Uncertainties/ 

Strength of 
evidence 

Reference
s 

 
Favourable Effects 

Reducti
on in 
CIWA-
Ar sub 
score 

items 
tremor, 
hyperhidro
sis, and 
nervousnes
s-anxiety 

Relative 
change 
CIWA 
score 
mean 
(SD) 

-79.41 
(54.732) 
 

 -84.77 
(26.059) 
 

Pivotal RCT, 
deficiencies in 
terms of 
methodology  

GATE 1 
Efficacy 
section 

CAD Cumulative 
abstinence 
duration  

Days 
mean 

90.4(SD 
73.523) 

73.92 
(SD 
74.499) 

 Pivotal RCT, 
deficiencies in 
terms of 
methodology  

GATE 2 
Efficacy 
section 

PDA in 
VHDRL 
in 1.75g 

Percent 
days 
abstinent 

% 80.61 (SD 
26.86) 

55.18 
(SD 
34.07) 

 Pivotal RCT, 
deficiencies in 
terms of 
methodology, 
post hoc analysis 

SMOO32/10
/03 
Efficacy 
section 

        

 
Unfavourable Effects 

most 
common
TAES 

SMO032/1
0/03 

PBO 
n=101 

SMO (2.25g 
excluded) 
n=305 

   Safety 
section 
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Effect Short 
Description 

Unit    SMO PBO OXA Uncertainties/ 
Strength of 
evidence 

Reference
s 

Dizziness 12.9 % 15.4%    

headache 6.9% 11.8%    

vertigo 5% 9.5%    

 GATE 2 placebo GHB    

Number 
of 
patients 
with AEs 

29 (18.8%) 32 (20%)    

deaths 0 1    

 

6.7.  Benefit-risk assessment and discussion 

6.7.1.  Importance of favourable and unfavourable effects 

There was some evidence of efficacy demonstrated for SMO compared to placebo in the GATE 2 study 
in subjects with mild severity alcohol dependence over 6 months. In the phase 2 b study 
SMO032/10/03 the primary endpoint (PDA), in a mixed severity alcohol dependent population was not 
met. A treatment effect was demonstrated over three months in a post hoc analysis of a subset of 
patients with H/VHDRL in the failed phase 2 b study SMO032/10/03. No benefit was shown for SMO in 
the population with mild severity in this study.  In the pivotal trials the endpoints have not been 
evaluated over a sufficiently long period of time to characterise the sustainability of any identified 
treatment effect. Exploratory analyses conducted on study SMO032/10/03 to evaluate the 
heterogeneity across the studies focussed on the impact of severity of alcohol dependence, duration of 
treatment on the treatment effect, placebo effect and dose response relationship. Whilst a higher 
placebo response in subjects with mild severity alcohol dependence and the short duration of 
treatment (3 months) may have contributed to the negative outcome of SMO032/10/03 and it is noted 
that there have been similar reports in the literature, the outcome of these analyses can only be 
considered to be hypothesis generating. Similarly, there is uncertainly around the characterisation of 
optimal dose of SMO, the method of its determination and the data supporting the plausibility of the 
dose response relationship. 

Although benzodiazepines are the safest and the most effective drugs used in the relief of alcohol 
withdrawal they may be contraindicated in a small percentage of patients such as those with severe 
hepatic impairment (if using long-acting compounds indicated for treatment of AWS such as 
chloriazepoxide and diazepam) using short-acting compounds) SMO could be useful in this setting as 
potential alternatives are limited. 

Gate 1 was positive in the planned analysis of the primary endpoint, the CIWA-Ar sub score consisting 
of 3 of the 10 points of the CIWA-Ar global score (namely tremor, hyperhidrosis and 
anxiety/nervousness) “CIWA-AR-Short scale”. Given symptoms of perception disorders, which were not 
included in the primary endpoint, are the major clinical concern in patients requiring pharmacological 
treatment of AWS (seizures and development of potentially life-threatening delirious states), the 
clinical relevance of this shortened scale is questioned, especially in the context of inpatient, hospital 
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only use, which would presumably include treatment of patients with severe and possibly life-
threatening symptoms of AWS. 

Furthermore, and in line with this clinical context of use, the clinical relevance of the findings of GATE 1 
is also questioned due to the reduced severity of AWS symptoms in patients recruited.   

6.7.2.  Balance of benefits and risks 

Whilst there is some evidence of efficacy, the applicant has not provided a sufficiently robust 
demonstration that SMO has a clinically relevant effect in the maintenance of abstinence in a general 
alcohol dependant population as proposed for the current indication. The data presented by the applicant 
in the pivotal GATE 2 study has demonstrated some limited efficacy in mild severity alcohol dependant 
patients who are generally treated in an ambulatory setting.   

Efficacy in a severe (H/VHRDL population) was only evaluated in a post hoc analysis of a minority of 
subjects in phase 2 b study SMO032/10/03 over three months. Of note, no benefit was shown for SMO 
in the population with mild severity in this study. The optimal doses identified for this population was 
also determined by post hoc analysis. In the opinion of the CHMP the post hoc analyses presented by 
the applicant regarding the impact of population severity, placebo effect, duration of treatment and 
determination of optimal dose are hypothesis generating and cannot be considered to be confirmatory 
of a treatment effect in a H/VHDRL subpopulation. There is no substantive evidence that SMO has a role 
in the management of alcohol dependent patients resistant to existing interventions. The applicant 
considers that remaining uncertainties can be addressed with the proposed PAES as part of a conditional 
marketing approval. The CHMP agrees that further data are needed to evaluate further the possible 
treatment effect in H/VHDRL population. However, the applicant has not adequately demonstrated that 
SMO has a clinically relevant effect in the maintenance of abstinence in a mild severity or severe alcohol 
dependant population so B/R is not considered positive in the proposed general indication or in a subset 
of patients with severe alcohol dependence. In this context a conditional marketing approval with a 
commitment for a PAES cannot be supported. (See additional considerations on the benefit-risk balance 
below). 

It is considered that the data are not sufficiently robust to conclude a positive benefit risk for 
treatment of alcohol withdrawal syndrome, uncomplicated or with perceptual disturbances. Although 
GATE1 demonstrated equivalence within the predefined margin of -30% to +30% for the primary 
outcome (the time course of symptom of tremor, hyperhidrosis and anxiety/nervousness, evaluated 
during 10 days of treatment and 10 days of follow-up), there appeared to be a trend towards greater 
symptom control with oxazepam. This is noteworthy given the reduced power of this study. There is 
uncertainty as to the clinical relevance of the primary endpoint, given symptoms of perception 
disorders were not included in the primary endpoint. Overall the data from GATE 1 supported by 
studies from the literature and meta-analyses is insufficient to establish the efficacy of SMO in the 
treatment of AWS. 

Therefore, in the absence of efficacy being demonstrated, the benefit/risk is considered negative. 

In that context and in view of a negative benefit/risk, identified limitations cannot be resolved through 
a CMA with a PAES. 

6.7.3.  Additional considerations on the benefit-risk balance 

The applicant has requested a conditional marketing authorisation for the indication:  

Treatment of alcohol withdrawal syndrome, uncomplicated or with perceptual disturbances. 
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Maintenance of abstinence in alcohol-dependent patients under careful medical supervision along with 
continuous psychosocial support and social rehabilitation. 

Two post-authorisation efficacy studies are proposed by the applicant, as a specific obligation for a 
conditional marketing authorisation, to address the uncertainties in the original dataset and provide 
evidence to switch to a ‘full’ approval. All criteria set out in the context of a CMA have to be fulfilled.  

The arguments that there is an unmet medical need because available treatments have shown only 
modest and inconsistent treatment effects and the significant morbidity, mortality and social cost 
associated with alcohol use disorders which is reflected in the WHO’s inclusion of medicines for AUDs as 
one of the 24 ’Priority Medicines’ for Europe and the World are supported by the CHMP.   

Efficacy of the product could not be demonstrated in both indications, based on the data provided. 

SMO032/10/03, one of the two main studies, failed to meet the primary endpoint, and only analyses 
performed a posteriori were presented as basis to conclude on efficacy. It may be reasonably 
speculated that shortcomings in the design of this study account for the inconclusive results but the 
overall study results did not show a benefit of SMO compared to placebo.  

The dose-response relationship was further investigated but analyses can only be considered 
hypothesis-generating, and would need to be confirmed by further independent data, in order to 
confirm the proposed dosing regimen depending on body weight and baseline drinking level. 

In the second study GATE 2, the primary endpoint CAD was statistically significant over placebo, but 
this endpoint was not in line with the guideline on clinical studies for drugs developed for the treatment 
of alcohol dependence. Although the primary endpoint in the GATE1 study was not statistically different 
compared to active treatment with oxazepam, the major clinical concern in patients requiring 
pharmacological treatment of AWS is occurrence of seizures and development of potentially life-
threatening delirious states, and these symptoms among others were not assessed in the primary 
endpoint.   

On top of the results obtained from the main clinical trials, the applicant has also provided some 
efficacy data including a Cochrane review, several meta-analyses and published studies from the 
litterature.  

Methodological limitations and uncertainties in the clinical data set undermine any evidence of treatment 
effect. 

The applicant offers to  

• Remove “uncomplicated or with perceptual disturbances” if the CHMP does not wish to reflect 
the characteristics of the disease as measured by the efficacy endpoint in clinical trials  

• Restrict the indication in the maintenance of abstinence to severe patients (e.g. severe 
population as defined below) should the CHMP consider that this sub-population is where 
efficacy is best demonstrated and the benefit-risk is positive.  

The applicant clarified a number of concerns raised during the re-examination.    

In relation to efficacy of SMO in the maintenance of abstinence, the applicant has provided further 
justifications on the choice of primary endpoint (CAD) in GATE 2,the limited duration of study follow-up 
and high drop-outs. The applicant also provided a further critical discussion of trials from literature in 
the meta-analyses discussed in this application. The applicant provided additional discussion on 
relationship between placebo response, severity of population and treatment effect, including additional 
post-hoc analyses investigating the centre effect on the CAD in GATE 2.   
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The applicant further discusses the applicability of SMO efficacy results for the target population i.e AD 
population treated in hospitals. 

The issue of psychosocial support is further clarified. The applicant indicates that patients in GATE2, 
SMO032/10/03 and RCTs all received psychosocial support in addition to SMO placebo /naltrexone. No 
further detail on the nature of psychosocial support received across trials and centres within trials is 
provided. 

The applicant offers to further restrict the indication to severe patient’s resistant to psychosocial 
support/existing therapies and or patients for whom existing therapies are contraindicated or not 
recommended. This proposal has not been adequately substantiated with data by the applicant and is 
not supported by the Rapporteur. 

In relation to efficacy in the treatment of AWS, the applicant provides further clarification on the selection 
of the equivalence margin for GATE1, which the applicant outlines were chosen based on past 
performance of benzodiazepines in the literature (Addolorato et al., 1999a; Nimmerrichter et al., 2002).  

In terms of the population enrolled in GATE 1, the applicant discusses also the numbers of patients 
who were enrolled who did not meet the defined inclusion criteria (CIWA-Ar total score ≥ 20 and a 
CIWA-Ar short score ≥ 12 at baseline).  These proposed revisions do not address the uncertainties 
identified in the clinical trial data supporting the indications for use in AD and AWS detailed above.  

The overall benefit/risk balance of Hopveus is negative. 

Conditional marketing authorisation  

Taking into account all the available evidence submitted by the applicant in writing and provided at the 

oral explanation before the CHMP, it was concluded that the data does not establish the efficacy of 

Hopveus in the claimed indications taking into account revised proposals made by the applicant during 

the re-examination procedure. In light of the above, the CHMP was of the opinion that the benefit-risk 

balance for Hopveus is not favourable. Considering that the efficacy is not demonstrated and the fact 

that psychotherapeutic intervention is the main pillar of rehabilitation, the unmet medical needs would 

not be considered fulfilled and the benefit to public health of the medicinal product's immediate 

availability on the market would not outweigh the risks due to need for further data. 

6.8.  Conclusions 

The overall B/R of Hopveus is negative. 

Divergent positions are appended to this report. 

 

7.  Recommendations following re-examination 

Based on the arguments of the applicant and all the supporting data on quality, safety and efficacy, 
the CHMP re-examined its initial opinion and in its final opinion concluded by majority decision the 
refusal of the granting of the marketing authorisation for Hopveus due to efficacy not being 
satisfactorily demonstrated. 

Divergent positions to the majority recommendation are appended to this report. 

  

https://www.ema.europa.eu/en/glossary/medicinal-product
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DIVERGENT POSITION DATED 30 April 2020 

 
Hopveus EMEA/H/C/004962/0000 

 
 

The undersigned members of the CHMP did not agree with the CHMP’s negative opinion recommending 
the refusal of the granting of the marketing authorisation of Hopveus indicated for: 

• Treatment of alcohol withdrawal syndrome, uncomplicated or with perceptual disturbances 

• Maintenance of abstinence in alcohol-dependent patients under careful medical supervision 
along with psychotherapy and social rehabilitation  

  

The reasons for divergent opinion were the following: 
 

In both main studies, Gate 1 as well as Gate 2, the primary endpoints, CIWA-Ar (Clinical Institute 
Withdrawal Assessment of Alcohol Scale) and CAD (Cumulative Abstinence Duration) were met. In 
Gate 1 the treatment effect is considered clinically relevant and in Gate 2, although borderline, the 
pre-defined primary endpoint CAD showed a statistically significant treatment response. Despite the 
fact that results are not stringent and not derived from prospectively well-planned and state-of-the-art 
RCTs, they are supported by evidence of efficacy from the literature data submitted by the Applicant as 
well as from the additional post-hoc analyses (addressing heterogeneity in treatment effect) and meta-
analyses provided, including data on a possible dose-response relationship.  Although there are 
uncertainties and methodological limitations identified in the clinical studies, all provided data show the 
same consistent trend in efficacy. The remaining uncertainties could be managed by an additional 
confirmatory study as proposed in context of a conditional marketing authorisation (CMA), taking into 
account the clinical and methodological issues raised. The proposed post authorization efficacy (PAES) 
studies are in principle considered suitable to clarify uncertainties and provide confirmatory evidence of 
efficacy of Hopveus. Furthermore, the risk minimization measures proposed by the applicant in alcohol 
withdrawal syndrome (AWS) are acceptable for use in Member States depending on their health care 
systems.   

The risk of abuse/misuse (including intentional misuse), dependence, severe life-threatening side 
effects when used in combination with alcohol, intoxication, severe withdrawal syndrome in case of 
abrupt cessation of use and overdose especially in the vulnerable proposed target population is 
considered controllable with several reasonable risk minimisation measures, including limiting use 
under strict control of professionals. In addition, the new formulation of Hopveus is designed to 
prevent misuse/criminal use in comparison to the oral solution as the risk of misuse/criminal use is 
further reduced by the effervescent and insoluble nature of the granules. 

Alcohol dependence is a life-threatening and seriously debilitating disease in a particularly difficult to 
treat patient population and therefore an unmet medical need in the treatment is apparent. The 
available treatment options often only show modest efficacy and are limited to certain sub-populations 
and disease forms, with contraindications in patients with impaired renal or hepatic function and in 
patients with benzodiazepine dependence. With the changed indication, restricted to a target 
population, where existing therapies are contraindicated and no other treatment options are available, 
Hopveus would be used as last line treatment especially in AWS, where risk minimization measures can 
be implemented in the Member States. Although some of the observed effects might seem small, every 
improvement is seen as clinically meaningful in this population. Taking into account all available 
evidence, the benefit/risk profile of Hopveus is considered positive in the setting of a CMA for AWS and 
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the medicinal product's immediate availability on the market is considered to outweigh the identified 
risks due to need for further data.  

John-joseph Borg 
Andrea Laslop 
Romaldas Mačiulaitis 
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