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1. Background information on the procedure

1.1. Submission of the dossier

The applicant VBI Vaccines B.V. submitted on 20 November 2020 an application for marketin
authorisation to the European Medicines Agency (EMA) for PreHevbri, through the centralis@
procedure falling within the Article 3(1) and point 1 of Annex of Regulation (EC) No 726/ .
*

The applicant applied for the following indication: \

PreHevbri is indicated for the prevention of infection caused by all known subtypehe hepatitis B
virus in adults.

It can be expected that hepatitis D will also be prevented by immunisation :&freHevbri as hepatitis

D (caused by the delta agent) does not occur in the absence of hepatitis BNnfection.
1.2. Legal basis, dossier content {

The legal basis for this application refers to: @

Article 8.3 of Directive 2001/83/EC - complete and indepe plication

The application submitted is composed of administrativ@:v mation, complete quality data, non-
S

clinical and clinical data based on applicants’ own tes tudies and/or bibliographic literature

substituting/supporting certain test(s) or study(ies):

1.3. Information on Paediatric re@ements

Pursuant to Article 7 of Regulation (EC) E}OllZOOG, the application included an EMA Decision(s)
P/0342/2019 on the granting of a pro ecific waiver.

1.4. Information relati orphan market exclusivity

1.4.1. Similarity é

Pursuant to Article 8 Ngulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the appll(bdid not submit a critical report addressing the possible similarity with
authorised orp‘h@hdicinal products because there is no authorised orphan medicinal product for a
condition rela; M) the

proposed indication.
NS,
1.5. s@}tiﬁc advice

Th iCant received the following Scientific advice on the development relevant for the indication
ct' to the present application:

Date Reference SAWP co-ordinators

26 January 2017 | EMEA/H/SA/3454/1/2016/SME/I1I Prof. Dieter Deforce, Dr Filip Josephson
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31 January 2019 | EMEA/H/SA/3454/1/FU/1/2018/SME/I11 Dr Walter Janssens, Dr Filip Josephson

The Scientific advice pertained to the following quality, non-clinical, and clinical aspects:

. Risk mitigation strategy regarding adventitious agent contamination; assessment of extractables,

leachables and impurities; specifications for drug substance and product.

. Adequacy of the non-clinical package to support Phase |1l and MAA

. Adequacy of the planned clinical programme.

. Subgroup analyses, statistical considerations, safety assessment and blinding. {

)

1.6. Steps taken for the assessment of the product

L 4

O
K<

The Rapporteur and Co-Rapporteur appointed by the CHMP were: 0
Rapporteur: Jan Mueller-Berghaus Co-Rapporteur: Ingrid Wang ,b
The application was received by the EMA on Q 20 November 2020
7>
The procedure started on ‘(/ 24 December 2020
The CHMP Rapporteur's first Assessment Report was circ all 15 March 2021

CHMP and PRAC members on

The CHMP Co-Rapporteur's first Assessment Report\ﬁ irculated to all
CHMP and PRAC members on r\

15 March 2021

The PRAC Rapporteur's first Assessment Rep circulated to all
PRAC and CHMP members on

29 March 2021

Questions on N

The CHMP agreed on the consolidated éﬂQuestions to be sent to 22 April 2021
the applicant during the meeting on
The applicant submitted the res;@go the CHMP consolidated List of | 15 July 2021

The CHMP Rapporteurs circ@the CHMP and PRAC Rapporteurs Joint
S

Assessment Report on tQ‘ onses to the List of Questions to all
CHMP and PRAC meqber

23 August 2021

The PRAC agreed } PRAC Assessment Overview and Advice to
CHMP during trﬂ ing on

02 September 2021

The CHMP won a list of outstanding issues in writing and/or in an

16 September 2021

oral ex Iﬁ\ to be sent to the applicant on
The apbt submitted the responses to the CHMP List of Outstanding

Issu (0)

24 January 2022

MP Rapporteurs circulated the CHMP and PRAC Rapporteurs Joint
ASsessment Report on the responses to the List of Outstanding Issues
to all CHMP and PRAC members on

09 February 2022

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

24 February 2022
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2. Scientific discussion

2.1. Problem statement

O

2.1.1. Disease or condition @

HBYV infection causes a broad spectrum of disease severity from subclinical self-limitin '@ions to
fulminant hepatitis or chronic infection. Up to 50% of adults develop symptomatic icteric Aepatitis,
which is characterized by fatigue, fever, anorexia, and jaundice. Acute HBYV infecti n develop into a
chronic disease. The likelihood that HBV infection becomes chronic is age-de - While infants
infected with HBV in the first year of life almost universally develop chronic i eg n,
&uppressed individuals,
including those with diabetes and older adults are at an increased risk o oping chronic HBV. In

immunocompetent adults develop chronic hepatitis at a rate of 5-10%. Im

adults, while acute HBV symptoms are typically transient and self-limit mong those who become
chronically infected with HBV, 20-30% will develop cirrhosis or Iive@ncer.
|

2.1.2. Epidemiology and risk factors, screeni&) s/prevention

Transmission Q

HBV is highly transmissible, and is 50-100 more infeXﬂQhan the human immunodeficiency Virus.
Main modes of transmission are by exposure of mucos embranes or dermal lesions to infected
blood or body fluids (saliva, sperm, vaginal fluids V infection can occur during birth, from an
infected mother to her baby and or by sharing@ rushes, razors, percutaneous instruments

wi

(needles, syringes) or having sexual contact an infected individual.

Epidemiology

Recent estimates of the number of p% chronically infected with HBV have ranged from 240 million
to 350 million globally, with more o billion humans ever having been infected. In the United
States (US), though it is estim t approximately 850,000 people are chronically infected with
HBV, the actual number may high as 2.2 million, due to incomplete disease surveillance for viral
hepatitis. It is estimated t {7 million people living in the European Union (EU) and the European
Economic Area (EEA) cou are chronically infected with the HBV. Of the cases reported in Europe
in 2017 (at a rate of wjr 0 000 population), 15,472 (58%) were chronic. Notification rates varied
by country, ranging@ 0.1 per 100,000 population in Romania to 18.0 per 100,000 population in
Iceland, with the Jdni Kingdom (UK) reporting 62% of all chronic cases. The geographical variation
likely reflects ﬂ@

differences.
s < ]

Globally, ancer is one of the most common causes of cancer-related deaths. Over half of which

nces in local testing and reporting practices as well as underlying epidemiological

fr to 2012, and liver-cancer related deaths have increased 56% from 2003 to 2012. In
28% of liver cancer cases have been attributed to chronic HBV infection. It is estimated that
one&yfifth of the cases of HBV associated cirrhosis and liver cancer is caused by HDV. The higher rates

are tth of chronic HBV. Incidence rates for liver cancer among Americans have increased 38%

of comorbid conditions in older individuals are likely to increase the risk of complications from both
acute HBV infection and chronic liver disease, thus altering the clinical manifestation of HBV disease in
this population.

Hepatitis B screening
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Most international guidelines recommend that several high-risk groups be screened for HBsAg, and
that those at risk and not immune should be offered hepatitis B vaccination.

Guidelines recommend that persons at high risk for HBV infection should be screened. For example,
the Centers for Disease Control and Prevention (CDC) updated 2008 guidelines recommend testing

injection drug users, men having sex with men, persons needing immunosuppressive therapy
including chemotherapy, immunosuppression related to organ transplantation, and immun
for rheumatologic or gastro-enterologic disorders. The recommendation also includes per;
elevated ALT/AST of unknown aetiology, donors of blood, plasma, organs, tissues, or$ , all
pregnant women, infants of HBsAg-positive mothers. Moreover, household, needle-sharing, or sex
contacts of persons known to be HBsAg positive, and HIV-positive persons should @:reened.

HBV has three antigens (surface, core, and e), some of which can be detecte the blood. The body’s

immune response produces antibodies tailored to each type of antigen (sur tibody, core

antibody, and e antibody), which can also be detected from a blood test. ®e basic blood test for
hepatitis B consists of the following three screening tests. A hepatitis BﬁQace antigen test determines
whether a person currently has the infection. A hepatitis B core antibody“test determines whether a
person has ever been infected, and a hepatitis B surface antibody t&

has cleared the virus after infection, or has been vaccinated and @w immune to future infections.

Prevention and unmet need q

Recombinant DNA-derived vaccines against HBV have b@ ailable for more than two decades. The

determines whether a person

primary hepatitis B immunization series convention ists of three doses of vaccine. Vaccination
of infants and, in particular, delivery of hepatitis B vaccifhe within 24 hours of birth is 90-95% effective
in preventing infection with HBV as well as decre@ HBV transmission if followed by at least two
other doses. WHO recommends universal hep@ vaccination for all infants, and that the first dose

should be given as soon as possible after birth.

In the EU, the recommendations for adu &wvaccination reflect regional differences in the hepatitis B
vaccination program, which depend o tbpidemiology of HBV in the region and logistic
considerations and are largely ba: d%

not immunized as children remain isk of becoming infected with HBV. Up to 10% of all adults fail to

rgeted risk-group vaccination strategies. Adults who were

achieve seroprotective levels o Ibodies against HBV (i.e. anti-HBs =210 mIU/mL) with a three-dose
schedule of conventional HB\Q nes, and are considered “non-responders” to hepatitis B

vaccination. Q
In addition to age anﬁet factors, other factors are known to be associated with reduced

immunogenicity of %
disease.

RS
2.1.3. Bic(cylc features, aetiology and pathogenesis

N

Viral he is an inflammation of the liver resulting from infection with a hepatitis virus. The
patho@sis and clinical manifestations of hepatitis B are due to the interaction of the virus and the
ho u
cagcinoma.

ccines in adults, including obesity, diabetes, smoking, and concomitant

ne system, which leads to liver injury and, potentially, cirrhosis and hepatocellular
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2.1.4. Clinical presentation, diagnosis and stage/prognosis

Hepatitis B signs and symptoms of acute hepatitis B may include abdominal pain, fever, loss of
appetite, nausea, vomiting, weakness and fatigue, and jaundice. The diagnostic includes serological
testing, liver ultrasound, and liver biopsy. It is not possible, on clinical grounds, to differentiaté
hepatitis B from hepatitis caused by other viral agents, hence, laboratory confirmation of the osis
is essential. The basic blood test for hepatitis B can determine whether a person currently @16
infection, has ever been infected, has cleared the virus after infection, or has been vasci% and is
now immune to future infections. Acute HBV infection is characterized by the presenc sAg and
immunoglobulin M (IgM) antibody to the core antigen, HBcAg. During the initial ph &‘ infection,
patients are also seropositive for hepatitis B e antigen (HBeAg). HBeAg is usually @rker of high
levels of replication of the virus. The presence of HBeAg indicates that the bl and body fluids of the
infected individual are highly infectious. Chronic infection is characterized b e Persistence of HBsAg
for at least 6 months (with or without concurrent HBeAg). Persistence of )@ is the principal marker
C

of risk for developing chronic liver disease and liver cancer (hepatocellw cinoma) later in life.

HBV infection causes a broad spectrum of disease severity from subglinical self-limiting infections to
fulminant hepatitis or chronic infection. Up to 50% of adults deve, {vmptomatic icteric hepatitis. The
likelihood that HBV infection becomes chronic is age-dependen .@e infants infected with HBV in the
first year of life almost universally develop chronic infection, i ocompetent adults develop chronic
hepatitis at a rate of 5-10%. Immunosuppressed individuﬁgel ding those with diabetes and older
adults are at an increased risk of developing chronic HB ong those who become chronically
infected with HBV, 20-30% will develop cirrhosis or N cer.

2.1.5. Management O

There is no specific treatment for acute h tltlg Therefore, care is aimed at maintaining comfort

and adequate nutritional balance, includi lacement of fluids lost from vomiting and diarrhoea.
Most important is the avoidance of un:@ary medications.

Chronic hepatitis B infection can b
of cirrhosis, reduce incidence of li ancer and improve long term survival.

&O

d with antiviral agents. Treatment can slow the progression

2.2. About the pro

PreHevbri is a recomxnt, alum-adjuvanted hepatitis B vaccine, produced by expression of the Pre-

S1, Pre-S2 and S prgtein tcomponents of hepatitis B virus (HBV) surface antigen (HBsAQ) in Chinese
Hamster Ovary ( ells. PreHevbri was developed with the aim to produce a more immunogenic
HBV vaccine, ould be better able to elicit an adequate immune response against HBV in those

individuals‘w' h poor or delayed responses to the current second-generation yeast-derived HBV
vaccines! w ns from current licensed Hepatitis B vaccines are expressed in yeast host cells,
whereas @ antigens of PreHevbri are expressed in CHO mammalian cells. In contrast to yeast cells,
CHO r@malian cells secrete HBV particles that resembles the naturally occurring HBV particles in
ter of protein composition, glycosylation pattern and harbour all antigenic epitopes and domains of
t BV envelope which are present in PreHevbri. These characteristics may contribute to more
conformationally appropriate presentation of the immunogenic epitopes to the immune system.

For use in adults, PreHevbri is presented as a sterile suspension for intramuscular [IM] injection in 1.0
mL single-dose vials, with each vial containing 10 pg/mL HBsAg with aluminium hydroxide [AI(OH)3]
0.5 mg/mL as an adjuvant.
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2.3. Quality aspects

2.3.1. Introduction

The finished product (“PreHevbri”) is presented as 1 mL sterile suspension for intramuscular ion
containing 10 g of hepatitis B surface antigens (S [83%], pre-S1 [11%] and pre-S2 [6%]®ctive
substance, adsorbed on 500 pg of AlI** as aluminum hydroxide, hydrated.

L 4
Other ingredients are: sodium chloride, potassium chloride, disodium phosphate dod@ rate,

potassium dihydrogen phosphate, sodium hydroxide (for pH adjustment), hydroch@ id (for pH

adjustment), water for injections.

The product is available in single-dose glass vial, fitted with a rubber stoppe@aled with an

aluminum seal with a plastic coloured flip-off top. 0

2.3.2. Active Substance {
2.3.2.1. General information @

PreHevbri is a recombinant hepatitis B vaccine produced i@naalian Chinese Hamster Ovary (CHO)
cells genetically modified to produce the hepatitis B ViI’LQI

(S), middle (pre-S2) and large (pre-S1) hepatitis B s antigens (HBsAQ), representing the active
substance. The manufacturing process yields particles with protein composition and glycosylation

lope proteins, which include the small

patterns that resemble wild type virions.

The HBsAg theoretical amino acid sequences \@provided. Total amino acid analysis, N-terminal
sequencing and determination of the prin%)rotein structure were conducted in order to obtain
confirmation of the bulk HBsAg structur@ individual surface antigens consist of 226 (S), 281 (pre-
S2) and 399 (pre-S1) amino acids, re vely, and occur in both glycosylated and non-glycosylated
forms. The hepatitis B surface ant Qteins are covalently linked to each other by intermolecular
disulfide bonds between the S do and are partially embedded in the membrane lipids, creating
virus like particles that are ap ately 30 nm in diameter.

The lipid composition of th g consists of phosphatidylcholine (PCs), low levels of
phosphatidylethanolamine ), phosphatidylinositol (Pls), lysophosphatidylcoline (LPC),
IysophosphatidylethaNnine (LPE) and possible traces of free cholesterol. The secondary structure of
recombinant HBsAg@/ substance was investigated using circular dichroism (CD) spectroscopy and
has been confirm@ e predominantly alpha-helical.
.

2.3.2.2. Ma@}cture, characterisation and process controls

N

SciVac L ehovot, Israel) is the only site involved in manufacturing of the HBsAg Drug Substance.
Qu Iit@nrol testing is conducted at SciVac Ltd., as well as at external GMP compliant laboratories.

ctive substance is manufactured, packaged, stability tested and quality-control tested in
accordance with good manufacturing practice (GMP).

Description of manufacturing process and process controls

The active substance manufacturing process has been adequately described. The manufacturing
process is divided in upstream and downstream processes. Main steps are cell propagation, inoculation
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in the bioreactor, harvest of the HBsAg-containing media, concentration of media harvest and HBsAg
purification.

The upstream manufacturing process starts with thawing and expansion of cells from WCB for
bioreactor inoculation, followed by the bioreactor growth phase and HBsAg production and haryest of
the media. The cells are grown in successively larger flasks to confluence until the bioreactor i
seeded. The cells are then inoculated into the bioreactor and grown until specified conditio ch
favour product accumulation over cell growth, are reached. Production phase starts at pr, ed
thresholds, during which the culture medium and bioreactor operating conditions (e.g.’@
temperature, perfusion rate, etc.) are adjusted. The harvest is collected in harvest bags.

Qntration and

steps and viral
Ik active substance.

The downstream manufacturing process includes HBsAg harvest clarification, up-
(dia-) filtration of the media harvest, followed by two consecutive protein puri
inactivation. A terminal sterile filtration step is conducted to obtain the puri:’

S

There are no reprocessing steps during active substance manufacturing@

The active substance manufacturing process has been adequately developed and the In-Process
Controls (IPCs) are considered effective to monitor and confirm pro’%s consistency. Re-use of
chromatographic columns has been clearly indicated where appli and it is found acceptable.
Process parameters and in-process tests are well defined and%olled within appropriate ranges as
well as in-process test controlled by action limit or acceptab ria. Typical process and maximum

hold-times are stated and are considered acceptable.

Significant variations of the total HBsAg content at th rent downstream process steps are
proposed by the applicant, however this is considered acceptable based on batch data generated so

e@e IPC limits following the collection of data of 20
manufacturing scale purification batches tested with the new antigen quantification method by Q3
2023 (Recommendation 1).

far. Moreover, the applicant committed to re-ass

The batch size for the active substance @n&s on the bioreactor productivity, as well as purification
yield. The batch numbering system is@qua’cely presented in the dossier.

The container closure system for r@g bulk active substance consists of type | glass bottles with a
screw cap and a pouring ring. O

The bottles are stored with apgropriate protection against light exposure.

Adequate specifications ha een proposed for the container closure system. Both primary container
and closure comply wi elevant standards and are commonly used for pharmaceutical products. Prior
to filling, the bottle ashed and sterilized using a validated autoclave cycle.

Extractable stu@ on the biocontainer bags (used for holding growth medium, harvest material and
concentrateanr st), on the 0.2 um filter and on the active substance storage container were
conducted” applicant and demonstrated that there is no safety concern associated with their use.

A justific or not conducting a leachable study for the active substance storage container was
prese the applicant and it was deemed acceptable, as there are no extractables identified above
th ical evaluation threshold or above levels that are considered to be harmful.

Overall, the active substance manufacturing process is considered acceptable.
Control of materials

The raw materials, components, resins, filters, membranes, and container and closures used in the
manufacture of HBsAg active substance were adequately described. All raw materials used in the
upstream and downstream manufacturing processes are released for use based on testing against the
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relevant Pharmacopoeia specifications (compendial materials), in-house specifications (non-compendial
materials) and on review of documentation provided by the vendors of the materials such as Certificate
of Analysis (CoA) and, for materials of animal origin, documentation on the country of origin. The
control testing applied to the raw materials is considered appropriate.

The DNA sequence encoding for the S, pre-S2, and pre-S1 HBsAg proteins was derived by rec@"nant
DNA technology from a naturally occurring hepatitis B viral (HBV) gene. The HBsAg expresgﬁ ctor
was used to transfect the chosen CHO cell line and stable integrants (clones with the ex ion vector
DNA integrated into the host genome) were selected. A suitable strain was selected fo’r@er

subcloning and final generation of the HBsAg-producing strain, secured in form of a p& aster cell
bank, was used to prepare master and working cell banks. Therefore, the cloning gy, the
construction of the expression vector and the generation of a stably transfect cell line,

overexpressing the three hepatitis B envelope surface antigens, has been aﬁ ly described. The
genetic stability of cell banks and the production cell line was confirmed. (@ k characterization for
MCB and WCB is considered sufficient to ensure consistency.

respectively, at the Rehovot site which is no longer involved in the nufacture of PreHevbri. During
assessment, a major objection was raised concerning the availat@of documents supporting the GMP

status of the WCB used for commercial manufacturing. To de trate GMP compliance of the MCB

The MCB and the WCB intended for commercial manufacture were pEepa d in 1993 and 1998,

and WCB#?2 cell banks, the applicant presented a history o ed Marketing Authorisations
involving manufacture at the site including manufacture of Bip-Hep-B ( previous name for the same
recombinant hepatitis B vaccine). Furthermore, a vafi documents, including GMP certificates, has
been provided to substantiate GMP compliance. Add;ﬂ&"y, the applicant has re-tested its WCB#2
according to ICH Q5A, ICH Q5D and Ph. Eur. 5.2. | bank standards. All test results met the
acceptance criteria of the specification and sup the safety, identity and quality of the WCB#2.
Overall, the response provided sufficient evid@o support that WCB#?2 can be considered GMP
compliant and safe, and therefore acceptMe;or use in commercial manufacture.

An end of production cell bank (EoPCB |(d.|tinely prepared from cells following termination of the
bioreactor run on a periodic basis. tch of EOPCB is tested to show continued control of the cell
line. The EOPCB testing program dated upon request during assessment and is considered

acceptable. O

Protocol for the establishmel&m‘ future WCBs and EoPCBs was provided and assessed as acceptable.
Control of critical steps intermediates

A comprehensive oy, x of critical in-process controls and critical in-process tests performed
throughout the H ’&:tive substance manufacturing process were given. Acceptable information has
been provideds r&control system in place to monitor and control the active substance
manufacturir(%bcess with regard to critical, as well as non-critical operational parameters and in-
process :‘s\ ions taken if limits are exceeded are specified. There are no isolated intermediates in
@.

the man

define@

validation

ring process of the active substance. Hold-times for in-process materials are adequately

The active substance manufacturing process has been validated adequately.

The upstream manufacturing process validation is being supported by a retrospective continuous
process validation study gathering 16 harvest batches and data has been shown that the process is
reliable, robust, reproducible and adequately controlled.
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For the downstream manufacturing process validation, a process performance qualification (PPQ) study
has been conducted, using 3 consecutive active substance commercial batches. All acceptance criteria
for the critical operational parameters and likewise acceptance criteria for the in-process tests were
fulfilled, demonstrating that the purification process consistently produces active substance of
reproducible quality that complies with the predetermined specification and in-process acceptaws
criteria.

The process is maintained in a validated state by continued process verification which wi g!sured
by continued monitoring and trending of process parameters, in-process tests, critical‘qk attributes
(CQAs) and release data.

Shipping validation was not necessary as both active and finished product are m r@tured in the
same building. The life cycle studies presented support multiple uses of the c@ography columns
and membrane filtration system in downstream manufacturing processes. T, licant discussed
occurring deviations in the specification of the specific productivity during«€HQvcell incubation. It can

be concluded that these deviations are not expected to have any effect@roduct quality.
Manufacturing process development

Development history was presented in an adequate manner cov@sufﬁcient information of all
processes and all changes introduced in the active substance %facturing process. The changes in
the process were evaluated with various combined validati arability studies and demonstrate
that there is no significant influence on the quality of th uct. Data obtained throughout

development for input materials, manufacturing pro s@
CQAs are defined in line with requirements. An acce:)%e risk assessment of the CQAs was performed,

ranking CQA based on potential clinical impact an@certainty.

ameters and IPCs were discussed and

The initial development of the manufacturing @ss was designated as manufacturing process A. The
availability of data from the initial manufacturing’process development studies performed by the

previous manufacturer (BTG, Israel) are i . In 2007, the active substance and finished product
manufacture were transferred from BT ciVac Ltd. facility located in Rehovot, Israel. The process
that was transferred and validate @ac is denoted as Process B. Differences between Process B
and Process A consist of facility re adaptations. For Process C, the purification process was

replaced and implemented. Thi ess was used to manufacture the clinical batches in support of this
application, three primary stqmyatches and materials used to prepare the in-house reference
standards. Minor optimizati oncerning the viral inactivation step were implemented to the Process
C (Process denoted C+), \Q is the current manufacturing process of HBsAg active substance. With
these changes, processygualification including extended characterization testing and virus
removal/inactivatio idation were performed and are considered acceptable.

CharacterisatK.Q

A detailed.chQa}erisation of the HBsAg active substance was presented and included analysis of
primary igher order structures, as well as characterisation of the HBsAg particles, by
physico %cal and biological state-of-the-art methods. A characterization of process- and product-
rel te@urities was also provided. Several outliers of particles with higher diameter was observed in
ch, as well as lipid content of a batch, which has been sufficiently discussed in terms of
i ity, cause and impact. For analysis of amino acid sequence, incomplete amino acid coverage to
the reference sequence is reported. Nevertheless, the applicant presented a discussion on the potential
cause impact of the incomplete coverage of the peptide mapping to the reference sequence. Although
the overall coverage obtained in the historical 2007-2008 manufacturing campaigns was 88.5%, the
coverage increased to 94.5% due to the additional twenty-four amino acids identified for the four
active substance batches manufactured from 2017 to 2020. The justification is considered acceptable.
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An analysis of the ratio of glycosylated versus non-glycosylated antigens on different batches has been
provided, showing consistent glycosylation.

In summary, the characterization is considered appropriate for this type of molecule.

2.3.2.1. Specification b

The HBsAg active substance release specifications are defined based on manufacturing e %ce,
pharmacopoeial standards and statistical analysis of lot release data. In principle, rele ts have
been chosen adequately for this type of active substance. Parameters covered includ&g appearance,
protein content, antigen identity, antigen content, antigen purity, relative amount@urface antigens,
pH, carbohydrate content, lipid content, residual DNA, HCP (Host Cell Protein ities, BSA (Bovine
Serum Albumin) impurities, residual formaldehyde, bacterial endotoxins an% ity.

Comprehensive justification of specification limits for parameters stated i@active substance
specification is provided. Introduction of an additional test for determi e antigen content for the
active substance (in accordance to Ph. Eur. 1056), maintaining of lipid content determination as part of
the release specification and tightening of several specifications (in&

and Pre-S2 content) were requested during assessment.

rticular for protein content, pH

In summary, the proposed tests panel and acceptance criteri%atch release testing are considered
adequate.

Analytical methods \O

The analytical methods used have been adequat(mrscribed and (non-compendial methods)

appropriately validated in accordance with ICH nes.

The antigenicity of HBsAg (defined as the ratio 8f antigenic HBsAg and total protein content in HBsSAg
active substance) is determined using an yme-linked immunosorbent assay (ELISA). For the
determination of the relative amounts oijAg components, fluorescent labelling of the cysteine
residues in the shared S protein seque Is performed. The labelled active substance is then subject
to SDS-PAGE and the labelled pro ponents are visualized on the gel and their fluorescence
intensity is measured.

Batch analysis @

The applicant provided baQata (n=32), including 3 PPQ lots as well as representative historical lots,
manufactured in diffﬂbu ings and using different processes. All batches meet the specifications in
place at the time of ase, indicating consistent quality of the active substance. No apparent trend or
shift in analytical between PPQ lots and historical lots presented is identified. The results are
within the speej @ns and confirm consistency of the manufacturing process.

Referencen\Qtjrials

The appl has established a qualification program for primary and secondary in-house reference
r the active substance, in compliance to the requirements set in the Ph. Eur. monograph
ecombinant Hepatitis B Vaccines. As described in ICH Q6B, a tier-based strategy for

lishing and maintaining HBsAg primary and secondary in-house reference materials has been
developed. The HBsAg primary reference material was used to manufacture a clinical material and was
fully characterized by an array of biochemical and biophysical techniques. The primary reference
material may be used in routine release and stability testing. Secondary reference materials are
calibrated against the primary material and are also adequately characterized. The in-house reference
materials were qualified using the HBsAg active substance release specifications and additional
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characterization tests. The qualification of present and future in-house primary and secondary
reference standards is sufficiently described.

2.3.2.2. Stability

The HBsAg active substance stability program was established according to the ICH guidelin é
active substance shelf-life is claimed for storage at 5+3°C, in the designated container clos@ystem.
Stability data have been provided for long-term 5+3°C and accelerated 25+2°C (60%59

conditions.

The analytical methods and acceptance criteria applied during stability studies are @ tical to the
active substance release specifications, except for the limits assigned to one lﬁ:rameter. In
addition, it was requested during assessment that characterization tests forg size and density
need to be included in the active substance post-approval stability program, Il sufficient batch data

will become available.
The containers used for the active substance stability evaluation are ur; bottles, being significant
otherwise identical. However,

smaller than the ones used for the actual manufacturing process,
because the active substance volume to air ratio in the smaller c@ners used for the stability
samples might not reflect the exact conditions for routine sto f commercial batches, the applicant
committed to adjust the storage conditions for stability tes e active substance as a post-
approval stability commitment, which is endorsed. Q

Due to an observed downward trend of a test parame en stored under long-term storage
conditions, tightening of the active substance shelfalife was requested during assessment. The
proposed shelf-life is supported by data generate@m three primary batches, studied for at least 18
months at 5+3°C, as well as from active substance batches which were already used to manufacture
finished product lots (for which stability i own for 36 months at 5+3°C) and historical production
batches supporting the changes throughgtit nufacturing process development. With the exception of
one OOS (out-of-specification) event, c& criteria met the previously defined acceptance criteria for
stability testing at 5+3°C. It can ed that the OOS occurred was due to an inherent
characteristic of the bulk active sn%nce with no influence on the quality.

temperature excursions up 5°C (i.e. time out of refrigeration) that may be encountered during

storage will not impact a ubstance quality.

Accelerated stability data fro&@tudies conducted on the primary batches suggest that short-term

Stability studies Were& conducted under heat-forced degradation (45+2°C, 60+5% RH) and under
light exposure stres@ditions. The results from the forced degradation study demonstrate that the
methods inclugle@e stability program are stability indicating. Active substance quality attributes
are affected f&;w g exposure to light, however all results were within the pre-defined acceptance
criteria fonthe agtive substance stored both in primary and secondary packaging, demonstrating that
they are

ate to protect the active substance from the light effect.

Adeq st-approval stability protocol information was presented and acceptable handling of any
OOS was proposed.

nclusion, the stability results indicate that the active substance is sufficiently stable and justify the
proposed shelf-life when stored at a temperature of 5+3°C, in the proposed container.
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2.3.3. Finished Medicinal Product

2.3.3.1. Description of the product and pharmaceutical development

The PreHevbri finished product is presented as a sterile aqueous suspension in a single-dose v@ach
single-dose of 1.0 ml contains a total of 10 pg/ml of the three included Hepatitis B antigens£S,%pfe-S1
and pre-S2) adsorbed on aluminum hydroxide [AI(OH)3], with a final aluminum content g &g/ml.
The finished product appears turbid when mixed and forms a clear colorless supernatant white

precipitate upon settling. The vaccine is intended for intramuscular administration. {

The composition of the finished product was sufficiently described and contains beHBsAg bulk DS,
sodium chloride, potassium chloride, disodium phosphate dodecahydrate, potassium dihydrogen
phosphate, aluminum hydroxide and water for injection. &

All excipients are of pharmacopeial grade (Ph. Eur./USP), of non-animal and commonly used in

parenteral formulations. There are no novel excipients used in the finis roduct formulation. No
incompatibilities between HBsAg bulk active substance and the excipients used in the finished product
formulation are reported in literature, thus no dedicated compati '&tudies were deemed necessary.
Moreover, the compatibility between the active substance and jents is confirmed by the results of

stability studies.

No overage of active substance to compensate for degrad@during manufacture or shelf-life is
required for PreHevbri finished product. The target fi v@ne is 1.1 ml = 0.05 ml to ensure withdrawal
of the nominal volume of 1.0 ml.

The primary packaging is a single-dose glass vial ,@d with a rubber stopper and sealed with an
aluminum seal with a plastic coloured flip-off @he material complies with Ph. Eur. and EC
requirements. The choice of the container closuré system has been validated by stability data and is

adequate for the intended use of the pro

The original formulation development evbri was carried out by Bio-Technology General (Israel)
Ltd. (BTG), the previous marketin Qxization holder. The scientific rationale for the development of
PreHevbri was to include addition%atitis B antigen components, namely pre-S1 and pre-S2, in the
formulation in order to increascine immunogenicity and/or optimize vaccine performance in “non-
responders” to the common atitis B vaccines. As excipients, the initial vaccine formulation
developed by BTG contaiQe adsorbent Aluminum phosphate (AIPO,4) and thiomersal as a
preservative. During the subSgquent formulation development, the adsorbent component has been
changed to aluminu Xroxide [AI(OH)3] and thiomersal has been excluded. The present vaccine
formulation intende%licensure is supported by the results from major recent clinical

immunogenicity @afety trials.

The applicgm uses the same process designations (process A, process B, process C and process C+)
for both tMsubstance and finished product manufacturing process. Changes to the active substance
manufac process may also have an impact on the quality attributes of the finished product and

therel@he performed comparability exercises assessed both.

t recent change to the manufacturing process (for the establishment of process version C+)
affeeting vaccine finished product was the implementation of a new optimized filling line and the switch
to “ready to fill” vials as final vaccine containers.

Pharmaceutical development from the beginning up to present has been described adequately and
changes introduced over time have been explained and justified. Altogether, the finished vaccine
product development is deemed appropriate and the current finished product formulation, as well as
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the equipment and materials applied, are considered rationally designed and properly implemented for
the intended purpose.

2.3.3.2. Manufacture of the product and process controls

The PreHevbri Drug Product (DP) is manufactured, filled, packaged and inspected and teste
SciVac site in Rehovot, Israel,. Some additional testing is at external GMP compliant laboratgfi

This manufacturing process is considered a straightforward process and consists of th’@e filtration
and mixing of the individual vaccine components in a defined order to produce the fi formulated
HBsAg bulk. Next, the formulated bulk is filled into the single-dose vials, which ar ped and
crimped immediately after filling. Visual inspection of 100% of the vials in eacifPre
product batch is conducted. The manufacturing process has been describeds
dossier. During assessment, concerns were raised regarding several measu

evbri finished

icient detail in the
nt excursions and the
implementation of holding times, however these have been adequately sed by the applicant and
are considered resolved.

The intended batch size for each formulated bulk finished product b’&h has been described. Up to
three HBsAg bulk active substance batches may be blended to p e a single formulated finished
product batch. The batch numbering system is adequately pr ed in the dossier.

The manufacturing process has been validated. It has bee%nonstrated that the manufacturing
process is capable of producing the finished product of @ ed quality in a reproducible manner. The
in-process controls are adequate. All operational stepsh ded in the current finished product
manufacturing process have been evaluated and i ded in the process validation. For the validation
of the current process C+, three consecutive PP @ have been manufactured and analysed for
compliance with specification and process parérs. The three PPQ batches met all product
specifications and PPQ acceptance criteria, gzhus confirming the robustness and consistency of the
manufacturing process.

The applicant proposes a continued ;@ss verification for the finished product manufacturing process,
which includes continues monitori trending of all CQAs, critical process parameters (CPPs) and
inimum, using control charts, process capability index (Cpk) and

critical material attributes (CMA
other statistical methods. In ag @ n, raw materials with the potential to cause process variability will
also be monitored for their impact on process performance. Periodic reports will be produced, which is

considered acceptable.

Shipping validation stu\'@s have been presented. After licensure, PreHevbri finished product will be
shipped from the S manufacturing facility in Rehovot, Israel to EU for commercial distribution. The
shipping stratgg Is'adequately described and validated.

i F’é‘lt specification

product release specifications comprise tests for appearance, HBsAg identity, antigen
ency, aluminum content, adsorption degree, volume in container, bacterial endotoxins, pH,
and container closure integrity.

These specifications are in line with Ph. Eur. Monograph 1056 requirements and ensure the appropriate
and consistent quality of filled PreHevbri final vaccine batches. The justification of acceptance limits is
considered acceptable as it is in line with Ph. Eur. requirements and reflects results from historical
batches as well as from PPQ lots.
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Revision of specifications was requested during assessment, in particular for introduction of an antigen
purity test and introduction of an upper limit for potency testing in order to ensure continuous
consistency in production, and further justification for non-inclusion of other tests. Overall, finished
product acceptance criteria at release are considered acceptable.

The finished product has been characterised with respect to the presence of process related i ities,
including formaldehyde, which is controlled at the level of active substance. For the presen
unadsorbed aluminum, extractables and leachables, a risk-based approach has been pre%

*

demonstrating all levels were within acceptable ranges.

The potential presence of elemental impurities in the finished product has been as on a risk-
based approach in line with the ICH Q3D Guideline for Elemental Impurities. It mfirmed that the
risk for any elemental impurities being present in the final vaccine is negligi%

An assessment of impurities resulting from the finished product itself durin
or through shelf-life has not been conducted. Upon request, the applica ented data that
identified most of the product-related species and impurities. Additionall e applicant presented
long-term finished product stability data for the purity of several batches, demonstrating low levels of
impurities throughout the proposed shelf-life. It can be agreed tI@ duct related impurities is low
throughout the shelf-life.

manufacturing process

During assessment, a major objection was raised to reques iSk evaluation concerning the presence
of nitrosamine impurities in the finished product. In resp Q risk evaluation concerning the presence
of nitrosamine impurities in the finished product @1 performed (as requested) considering all
suspected and actual root causes in line with the “QueStions and answers for marketing authorisation
holders/applicants on the CHMP Opinion for the A@ 5(3) of Regulation (EC) No 726/2004 referral on
nitrosamine impurities in human medicinal pro (EMA/409815/2020) and the “Assessment report-
Procedure under Article 5(3) of Regulation EC (@726/2004— Nitrosamine impurities in human medicinal
products” (EMA/369136/2020). Based oRfthe information provided it is accepted that no risk was
identified on the possible presence of fhitrgsamine impurities in the active substance or the related

finished product. Therefore, no addit@control measures are deemed necessary.

Analytical methods b

Analytical methods have bee ibed in sufficient detail and non-compendial methods have been
validated appropriately. Batchhdata provided confirm compliance of manufactured vaccine lots with the
existing specifications.

Batch analysis \

The applicant pro '@atch data (n=25), including 3 PPQ lots as well as representative historical lots,
manufacturedsindifferent buildings and using different processes. All batches meet the specifications in
place at the tcf( f release, indicating consistent quality of the finished product. No apparent trend or
shift in agal results between PPQ lots and historical lots presented is identified. The results are
within t%eificaﬁons and confirm consistency of the manufacturing process.

Refe materials

gnment with WHO recommendations product-specific primary and secondary in-house reference
stantards have been established from selected production lots. These lots have been comprehensively
tested for relevant quality characteristics and stability-indicating parameters and are considered
appropriate to be used as reference standards for the control of the finished product lots. The
requalification test program for the reference standard beyond a time period of four years (end of
shelf-life), will be tested for stability indicating parameters once every three months. The qualification
of present and future in-house primary and secondary reference standards was sufficiently described.
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2.3.3.4. Stability of the product

The proposed finished product shelf-life is 36 months upon storage at 5+3°C. This shelf-life claim is
supported by six primary stability finished product lots investigated for stability up to 48 months under
long-term storage conditions (5+3°C). The active substance batches used for the manufacturigg of
these six finished product stability lots were manufactured using process C, but are still consi
representative to the current manufacturing process C+ on the basis of the risk assessmen rmed
by the applicant. Moreover, the six primary stability finished product lots were filled usin revious
filling line and into vials procured from a different supplier which, in contrast to the vi’lw d in the
current process C+ (“ready-to-fill” vials), were washed with WFI and depyrogenated dry heat at
SciVac Ltd. prior to use. The characteristics of each vial type have been thoroughl pared and
found to be almost identical. In order to exclude any adverse impact on the fiq'Qd stability profile
stability data collected on the finished product lots filled in previous vials aréfleemed suitable to
support licensure of current process C+ vaccine finished product. Moreoverﬁn irmatory stability
studies of finished product lots filled in “ready-to-fill” vials, employing t

and will be completed according to the applicant’s post-approval stabili mmitment.

e PPQ lots, are ongoing

The same analytical methods and acceptance criteria used for the relgase of finished product were
used for analysis of stability samples. Upon request, the applica included a test for particle size
at the end of shelf-life at 36 months, to the real time stability, for the PPQ batches.

All stability results remain within pre-determined specific nsrduring the entire stability study
demonstrating that the quality attributes are maintaine rther, in support of the current shelf-life
claim, heat-forced degradation studies (at 45°+2°C) photostability study (conducted as per ICH
guideline Q1B) have been conducted demonstrati hat storage of the finished product filled in glass
vials and packed in an opaque carton box (seconc@packaging) are sufficient to protect it from
adverse effects due to light.

Accelerated stability data at 25+2°C sugwat short-term temperature excursions (i.e. time out of
refrigeration) that may be encountered Qri)g shipment or during fill/finish will not adversely impact

product quality. 0

Adequate post-approval stability p @. ol information is presented and acceptable handling of any
confirmed OOS is proposed. Fu more, as part of the post-approval stability commitment, one
finished product batch per y( be subjected to stability testing and evaluation for continuous

stability monitoring. QI
Based on available stwy a, the shelf-life of PreHevbri finished product of 36 months and storage
conditions (Store in igerator (2°C to 8°C). Do not freeze. Store in the original package, in order

to protect from li . stated in the SmPC, are acceptable.
e

2.3.3.5. Ad@ltious agents

The Pre i manufacturing process contains two chromatography-steps and an intermediary
chem@reatment for virus inactivation. No virus filtration step is introduced. Cell substrates and raw
m ials used during manufacture of PreHevbri are tested using validated methods according to the

cant’s internal policy to provide high confidence that extraneous agents are not present in the final
product. The adventitious agent testing of the MCB, WCBs and EoPCB is considered acceptable.

Upon request, the applicant has provided additional justification regarding retroviral clearance,
together with a risk assessment including a calculation of the estimated number per dose of retroviral
particles (potentially originating from the CHO cells). Moreover, reverse transcriptase (RT) activity is
monitored routinely during the active substance manufacturing purification process, while a reduced
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hold-time for the concentrated harvest was introduced to prevent an aging process (which was shown
to reduce the purification process performance). It was concluded that the risk of the presence of
retroviral particles in the final product is therefore considered to be sufficiently mitigated.

No animal derived materials are used in the manufacturing process of the active substance a

finished product, with the exception of Fetal Bovine Serum (FBS), used for cell cultivation, an sin-
EDTA, used during the early stages of the upstream process for detachment of cells. Trypsi is
sourced from porcine (considered as a non TSE-relevant animal species) and is further subj to
gamma irradiation at levels shown to provide significant inactivation of viruses and mf/ ma. FBS is

sourced from Australia, which is a country considered to be free from Transmissible Sgongiform
Encephalopathies (TSEs) affecting animals, including Bovine Spongiform Encephal@’uy (BSE) and
scrapie. Upon receipt at SciVac, FBS lots are tested as part of release proces ing to relevant
monographs. In summary, the risk for TSE contamination is considered to b& or all raw materials
used in production, cell line development, including the storage of the cell& al
n step for the FBS used

nd raw material
testing. Nevertheless, the applicant committed to implement a virus ina
for cell cultivation in routine commercial manufacturing by Q2 2023 (Re mendation 2).

2.3.3.6. GMO 60{
<

2.3.4. Discussion on chemical, pharma@cal and biological aspects

Information on development, manufacture and c | of the PreHevbri active substance and finished
product has been presented in a satisfactory ogThe results of tests carried out indicate
consistency and uniformity of important prod%ality characteristics, and these in turn lead to the
conclusion that the product should have wiisfactory and uniform performance in clinical use.

During the evaluation procedure, two&@Jyobjections were raised, and have been resolved

throughout the procedure, the details of Which are summarized below.
The first major objection was rais request for a risk evaluation concerning the presence of
nitrosamine impurities in the fi d product. The requested risk evaluation has been provided by the

applicant and it is therefore &epted that no risk was identified on the possible presence of
nitrosamine impurities in Qo ive substance or the related finished product.

A second major objechas raised later during the assessment, due to the unavailability of GMP

certificates for the acturer employed in the preparation of MCB (1993) and WCB (1998) intended
for commercial ture of PreHevbri, but which is no longer involved. As a response, the applicant
has presented’ ory of approved medicinal products involving manufacture at that site, which

includes ma fagtlring of a recombinant growth factor in which cell banks are use, as well as Bio-Hep-
B (previ \me for the same recombinant hepatitis B vaccine), to demonstrate GMP compliance of
the MCB%WCB#Z cell banks. Furthermore, a variety of documents, including GMP certificates, has
been ided to substantiate GMP compliance. Additionally, the applicant has re-tested its WCB#2

ac ing to ICH Q5A, ICH Q5D, and Ph. Eur. 5.2.3 cell bank. All test results met the acceptance
cfiteria of the specification and supported the safety, identity, and quality of the WCB#2. Overall, the
response provided sufficient evidence to support that WCB#2 can be considered GMP compliant and
safe, and therefore acceptable for use in commercial manufacture.

The requested risk assessment regarding possible retroviral contamination resulted in a negligible risk
of having one infectious retrovirus particle in a dose, based on infection assay and TEM analyses
calculations. Moreover, two recommendations have been agreed by the applicant in relation to the
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revision of IPC limits applied during active substance downstream manufacturing process and
implementation of a virus inactivation step for the FBS used for cell cultivation.

At the time of the CHMP opinion, there were no unresolved quality issues having impact on the

Benefit/Risk ratio of the product. 2

2.3.5. Conclusions on the chemical, pharmaceutical and biological @pects

L 4
The quality of this product is considered to be acceptable when used in accordance wi sconditions

defined in the SmPC. Physicochemical and biological aspects relevant to the unifori ical
o@ W

performance of the product have been investigated and are controlled in a satisfa ay. Data has

been presented to give reassurance on viral/TSE safety. Q

2.3.6. Recommendation(s) for future quality developma(

In the context of the obligation of the MAHs to take due account of t c& and scientific progress,
the CHMP recommends the following point for investigation: (

1. The applicant is requested to re-asses the IPC limits f ilg the collection of data of 20
w antigen quantification method by

manufacturing scale purification batches tested with t
Q3 2023.

2. The applicant is requested to implement a v;&@tivaﬁon step for the FBS used for cell
ing%y

cultivation in routine commercial manufactu Q2 2023.

2.4. Non-clinical aspects K/Q

2.4.1. Introduction 0
The non-clinical development of P@/bri comprises a series of single-dose and repeat-dose toxicity

studies, a developmental and r uctive toxicity (DART) study, and pharmacology studies.
Assessment of the immunogehicity was additionally done as part of repeat-dose toxicity and DART
studies. Only the DART s s carried out under GLP regulations. Earlier studies used the previous
vaccine formulation ( IP(EQ(Vh thiomersal) and the remaining studies used the current vaccine
formulation (AI(OH) out thiomersal).

2.4.2. Pha@ology
X9
2.4.2.1.®ary pharmacodynamic studies

Th @y pharmacodynamics studies have assessed the immunogenicity of individual anti-genic
ents of PreHevbri in Balb/C as well as in B10/S and B10/M mice, known to be less responsive
to the S antigen. These studies were designed to determine anti-HBs humoral response to PreHevbri,
in comparison with the yeast-derived recombinant HBV vaccines following i.p. administration. The
suitability of rodent species for these studies was supported by their responsiveness to HBsAg.

In the original study conducted using the previous formulation (AIPOg4, with thiomersal), the
immunogenicity of PreHevbri was established in Balb/C mice showing dose-dependent seroconversion
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(at anti-HBs titer of = 10 mlU/mL), with 100% at dose of 0.81 pg HBsAg after i.p. administration on a
prime-boost schedule (a 30 days interval). Superior anti-HBs levels for PreHevbri versus a yeast
derived hepatitis B vaccine was also evidenced. Similarly superior seroconversion response of
PreHevbri to two other yeast derived hepatitis B vaccines was further shown in B10/S mice and B10/M
mice.

Subsequently, the ability of the current formulation of PreHevbri to induce a strong immun nse
was established in another study in Balb/C mice that were dosed i.p. on Day 0 and Day 2&. his
study, adjuvanted PreHevbri was found to elicit stronger responses than unadjuvanted @

yeast derived hepatitis B vaccine after one dose. One month after the second dose, hnted
PreHevbri produced 100% of seroconversion rate that was almost three times the @conversion rate
noted in unadjuvanted PreHevbri (37.5%). Thus, the benefit of the AI(OH)3 a%
formulation was evidenced. &

vbri or a

In PreHevbri

In addition, immunogenicity of the current vaccine formulation has also begn glemonstrated in rats as
part of a repeat dose toxicity study and the DART study, after IM route ministration. In the
repeated dose toxicity study, 100% and 70% seroconversion were observed for the 10 pg and 2 pg
HBsAg dose level, respectively, when administered IM on a 3-dose Qedule (Days 0, 14 and 28). The
anti-HBs titers were 10-fold higher in the group vaccinated with than for the group vaccinated
with 2 pg HBsAg. In the DART study, female Sprague-Dawley;
of HBsAg and 250 pg of AI(OH)3), on 30 and 15 days prior
robust immuno-logical response in all animals receiving
through the gestation and post-partum period, No a%

groups administered placebo or placebo/adjuvant. Meastirement of the anti-HBs levels in foetuses and

immunized IM with PreHevbri (10 pg
g and on GD 4 and 15, developed
vbri. This anti-HBs response persisted
were detected in the animals in the control

offspring of mothers receiving PreHevbri showed the circulating anti-HBs were transferred in
utero. Q

2.4.2.2. Secondary pharmacodynami ies

These studies were not performed fo evbri. This was considered acceptable by the CHMP.
2.4.2.3. Safety pharmacolo gramme

These studies were not per %d for PreHevbri. This was considered acceptable by the CHMP.

2.4.2.4. Pharmaco%mic drug interactions

These studies wc@@éerfcrmed for PreHevbri. This was considered acceptable by the CHMP.

0\
2.4.3. P@aeokinetics

Pharmac tic studies were not performed with PreHevbri. This was considered acceptable by the
CHMP

Assessment report
Page 24/83



2.4.4. Toxicology

2.4.4.1. Single dose toxicity

A single-dose toxicity study was performed in rats to evaluate acute toxic effect of the old vac
formulation. After IM injection with 5 pg HBsAg in the presence of AIPO,4, animals were obs or 72
hours. There were no vaccine-related effects on survival, clinical signs, body weight, clini mistry
parameters, organ weight, and gross pathology and histopathology of selected organs'.\é

2.4.4.2. Repeat dose toxicity O

Two repeat-dose toxicity studies were performed in rats to evaluate system% rse effects and local
tolerance, one (IBR 9100.008) using the current vaccine formulation and the,other (Weizmann Report
1991) using the old vaccine formulation.

IBR 9100.008 @

This study, denoted as the main study, was conducted in order t
formulation intended for marketing (AI(OH)3, without thiomers
study, this study was noted to be performed in accordance w

the animal unit and histology laboratory facilities, includin@s
procedures, as well as a review of study records and do@ tation and internal SOPs.

ate the current vaccine
hough considered a non-GLP

P principles, based on an audit of
rage, handling and labelling

In this study, three groups of Wistar rats were dose(M)n Days 0, 14 and 28 with 0.5mL of PreHevbri
(2 or 10 pug HBsAg per animal), or AI(OH)3 adjuva@lone, and were observed for signs of toxicity for 8
weeks. Animals were sacrificed 2 days after th ose (= 4-week time point) or at 8 weeks
following recovery. &

No mortality was observed in the study. were no related effects on clinical signs, body weights,
clinical chemistry or organ weights. C in haematologic parameters were limited to leukocytosis
in individual animals in each grou \%Was considered related to the adjuvant. There were no
vaccine-related adverse gross or Vhscopic pathologic findings observed at terminal necropsy other
than isolated incidence of slightgeh
vaccine treated rats, which r mn
analysis of the injection s@ ur weeks showed essentially a mononuclear cell infiltration with signs

te lymphoid hyperplasia in the spleens and lymph nodes of the
ted an expected immunostimulatory property of the vaccine. The
of myodegeneration and itions of AI(OH)3 in all groups. These observations are commonly made
after aluminum adjuv}\injection. At eight weeks, the injection sites demonstrated focal and discrete
mononuclear cell in%ion with small AI(OH)3; deposition.

Weizmann Reﬁ_@l
Lo

This study,w rformed early in the product's development. The study consisted of once daily IM
dosing N rats for 14 days with the previous vaccine formulation (AIPO,, with thiomersal), at
0.04, 0. ng of HBsAg, AIPO, adjuvant, or saline. There were no mortality and no related effects
on cli signs, haematology and clinical chemistry, gross pathology, organ weights, and

his thology. The only observation noted was the presence of peribiliar (and a few isolated findings
ofNipterstitial) mononuclear infiltrates in the liver. This observation, considered to be typical following
adjuvant injection, was detected in all groups except for the saline-treated group.

2.4.4.3. Genotoxicity

These studies were not performed for PreHevbri. This was considered acceptable by the CHMP.
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2.4.4.4. Carcinogenicity

These studies were not performed for PreHevbri. This was considered acceptable by the CHMP.

2.4.4.5. Reproductive and developmental toxicity

A GLP-compliant embryo-fetal and pre/post-natal reproductive toxicity study was conducte ith the
current vaccine formulation of PreHevbri in female Sprague-Dawley rats. The PreHevbri
10 pg HBsAg and 250 g of Al(OH)3s, delivered IM in a volume of 0.5 mL, split betwee’ ites. Six
groups of FO rats received PreHevbri, placebo or placebo/adjuvant on 30 and 15 da rior to mating,
and on gestation day (GD) 4 and GD 15 (Table 1). The study was divided into two s: Groups 1-3
comprised the embryofetal development arm (Caesarean sectioning groups), I roups 4-6
comprised the pre and post-natal development arm (natural delivery group%

Parameters for evaluation during the study included viability, clinical obse ns, body weights, food
consumption, mating, pregnancy status, and gross lesions. FO rats Wer% evaluated for pregnancy
rate, number of corpora lutea, live and dead foetuses, implantation sites, early and late resorptions
and total resorptions, pre- and post-implantation losses, and gravi erine weights; as well as for
gestation index, the live birth index and litter size, live or dead

All foetuses were sexed, weighed, and examined for extern al or skeletal anomalies. F1 pups
were evaluated for body weight, viability, survival and lactation indices, as well as for developmental
performance including sensory, behavioural and functio ssessments.

Blood samples for anti-HBs antibody analyses were colleéted from FO dams, foetuses and F1 pups.

2.4.4.6. Local Tolerance Q

Local tolerance of PreHevbri given as thre injections at two-week intervals was investigated in
Wistar rats as part of the repeat-dose Ir@icity study IBR 9100.008 (see section 2.4.4.2).

O

No other toxicity studies wer rmed for PreHevbri. This was considered acceptable by the CHMP.

2.4.4.7. Other toxicity studies

2.4.5. Ecotoxic%&ironmental risk assessment

PreHevbri does not @in any genetically modified organism. The ingredients are not expected to

pose a risk to thefefyironment. Therefore, in accordance with the guideline on the environmental risk
L 4

assessment of & inal products for human use "EMEA/CHMP/SWP/4447/00", no environmental risk

assessmerzt\\és}erformed.
2.4.@Q,Cussion on non-clinical aspects

rmacology studies clearly establish the immunogenicity of PreHevbri in immunized mice and
ratSy Regardless of the formulation evaluated, PreHevbri was found superior to yeast-derived
recombinant HBV vaccines, following 2 doses of vaccines given i.p. in mice. The stronger anti-HBs
antibody responses demonstrable for adjuvanted PreHevbri versus unadjuvanted PreHevbri justifies
the inclusion of aluminium hydroxide in PreHevbri formulation.
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The results of mice studies were generated for the i.p. route, which represents clear limitation of these
studies. However, the conclusion that PreHevbri is immunogenic can be established from the rat
toxicity studies, where the IM route was employed and a dose-response relationship was established.

The omission of secondary pharmacodynamic and safety pharmacology studies and of the
pharmacodynamic drug interaction studies are in line with the applicable regulatory guidelinesb

According to the Applicant, pharmacokinetic studies were not performed or required, as thi@cine is
not considered a new vaccine (containing antigens that have been previously described i

European Pharmacopoeia (Ph. Eur.)). Moreover, its adjuvant (Al (OH)3) is not novel a intended
clinical route of administration (IM) is commonly used for commercial hepatitis B v, &

accordance with relevant regulatory guidelines (CPMP/SWP/465/95, WHO 2005,
Overall, it is supported that no pharmacokinetic studies are warranted with Pr

INes. This is in
014, ICH S6).

The description of the analytical methods used in the non-clinical programu vided during

assessment was sufficient. Validated assays were employed for the mo unogenicity study and
%}se and repeat-dose

toxicity studies in rats, however, not under the GLP conditions. Accﬂ;ng to current guidelines, pivotal

toxicity studies should be conducted in compliance with GLP. The@

in the Scientific Advice feedback provided by EMA in January %

rat DART study. The general toxicity of PreHevbri was evaluated in sing

f GLP compliance was discussed
MA/CHMP/SAWP/25250/2019).

The Applicant provided a clear justification for the absence of or the pivotal 4-week repeat-dose

toxicity study in rats and potential consequences of non-ce
reliable without restrictions. In addition, the Applicant Q d“that further GLP compliant studies were
not considered scientifically justified in light of clinic erience with the vaccine (to date over
760,000 neonates, children and adults have received the vaccine assuming that all individuals received
the three-dose regimen) and are not warranted fical reasons (Guideline on the principles of
regulatory acceptance of 3Rs)”.

phance. The study was considered to be

The CHMP considered that the main repe%ose toxicity study did not include histology analysis of the
full list of organs and tissues or assessn-élt{) reversibility of the microscopic changes in selected vital
organs, and study groups were not a@a ely sized. Despite these limitations, the CHMP
acknowledged that this main studywa

histology laboratory facilities, as ” a review of study records and documentation and internal
SOPs. Together with availabili{ onsiderable human experience with PreHevbri, showing a safe and

ell documented, based on an audit of the animal unit and

well-tolerated profile in varyifig age groups including infants, consistent with these nonclinical toxicity
studies, the CHMP agree additional GLP-compliant repeat-dose toxicity study with PreHevbri is

not necessary. \

There were no stud%n genotoxicity and carcinogenicity, which is in line with applicable guidelines.

A formal GLP-e @nt developmental and reproductive toxicity study was performed in female rats.
The suitabilit{cj}ntg as a model was demonstrated by collected immunogenicity data. There were no
related mg ‘1\ toxicities, based on mortality check, clinical observation and evaluations of the body
onsumption and gross pathology at necropsy. There were no related adverse effects on

rformances, including, pregnancy rate, duration of parturition, pre and post implantation
gé€station index, live birth index and litter size. In the natural delivery arm of the FO generation,
estation index was 100% in each group, and there were no related adverse effects on live or dead
pups. In caesarean sectioning groups of the FO generation, the pregnancy rate was comparable across
groups and there were no total resorptions and no dams littered prior to caesarean section on GD 20.

With respect to foetal anomalies, the only findings were increased incidence of incomplete ossification
of sternebrae (5-6) in foetuses from the PreHevbri group, and increased number of litters with
incomplete ossification of the supra occipital bones in foetuses of the PreHevbri group, compared to the
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concurrent placebo control group. The Applicant considered them of no toxicological importance, since
these findings were not associated with maternal toxicities or accompanied by decreases in foetal body
weight. On request, the Applicant provided historical control data of the test facility for the test
species, showing markedly lower rates of incomplete ossification of sternebra and supraoccipital bones
than were observed in the placebo control group of the PreHevbri DART study. The Applicant aSeribed
this discrepancy to use of a more sensitive scoring technique in the PreHevbri DART study. S'b
incomplete ossification of the sternebrae and supraoccipital bones is common in rodents a

Caesarean section on GD 20, which can be caught up with time, and that PreHevbri trga t did not
adversely affect the prenatal increase of body mass and the F1 generation developmeht\the CHMP
agreed that the observed incomplete ossifications of sternebrae and supraoccipital in the
PreHevbri group are likely a transient finding. 6

Regarding the physical and functional development of F1 pups, no PreHevb% d adverse effects
were observed. However, there was slight but statistically significant decrﬁ t
hind limb in F1 pups of the PreHevbri group compared to controls, for whi

he grip strength of

e relevance is difficult to
interpret. The Applicant provided historical control data of the test facilit hich showed markedly
higher values for the grip strength of female hind limbs and also a @ variability.

A dedicated local tolerance study was not performed, which is a@ble, since local tolerance
assessment was part of a repeat-dose toxicity study.

Overall, the non-clinical programme adequately supported@h rketing authorization application for

PreHevbri. \O

2.4.7. Conclusion on the non-clinic pects

The CHMP considered the vaccine approvable Qa non-clinical perspective.

2.5. Clinical aspects §J§J

2.5.1. Introduction b

The Clinical trials were pe@wed in accordance with GCP as claimed by the applicant.

GCP aspects

The applicant has proyi a statement to the effect that clinical trials conducted outside the
éiﬁho

Community were cal ut in accordance with the ethical standards of Directive 2001/20/EC.

*

N

. RK overview of clinical studies

<
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Study Number
Country

Study Design (Phase,
Randomized, Control,
Blinding)

Study Objectives

DOSE-RANGING

Original formulation (AIPO, 0.5 mg/mL with thimerosal 50 pg/mL) Bio-Hep-B

Open-label
Primary prevention

(Sci-B-Vac)

HBV-003-89 Phase 2 Safety and immunogenicity @

Israel Randomized (1:2) Comparison of 5 pg vs. 10 ug d@ vel of
Dose-ranging Bio-Hep-B/Sci-B-Vac '\
Open-label {
Primary prevention N\

HB-88002 T Phase 2 Safety and immunog i

Thailand Dose-ranging Comparison of 5 py 10 pg dose levels of
Open-label Bio-Hep-B/Sci-B-V
Primary prevention

HB-88002 S Phase 1 and 2 Safety and im genicity

Singapore Dose-ranging Single-dose of 20ug dose level of Bio-

Hep-B/Sci-B-Vac (Phase 1)

Compari 5 pug and 10 pg dose levels
of Bio- /Sci-B-Vac (Phase 2)

COMPARATOR-CONTROLLED

Current formulation (AI(OH)3; 0.5 mg/mL Withou®ngrosal) Sci-B-Vac

Sci-B-Vac-001
(PROTECT)
Canada, Europe,

Phase 3
Comparative
Randomized (1:1)

N

g
unogenicity and safety
parison to Engerix-B

(CONSTANT)
Canada, Europe,

Comparative
Randomized (1:¥1:

United States Double-blind O
Primary prevention Q
Sci-B-Vac-002 Phase 3 Immunogenicity and safety

Comparison of Lots A, B or C of Sci-B-Vac
Comparison to Engerix-B

N

Primary prevention

United States Double-blind
Primary prevegqti
38-13-040 Phase 3 Safety and Immunogenicity
Russia Compar Comparison to Engerix-B
Rando (1:1)
Doubl&ﬁnd
Pri@ revention
SG-005-05 4 Pha&% Safety, tolerability, immunogenicity
Vietnam parative Sci-B-Vac (SciGen- manufactured) vs
ndomized (1:1:1) Sci-B-Vac (BTG-manufactured)
ingle-blind Secondary comparison to Engerix-B
.

h thimerosal 50 pg/mL) Bio-Hep-B (Sci-B-

Israel

&Q/

Previous f rr’rﬁlation (AI(OH)3 0.5 mg/mL wit
38—96—6 Phase 3

Comparative
Randomized (1:1)
Single-blind
Primary prevention

Safety, tolerability Immunogenicity
Comparison to Engerix-B

O}k_]inal formulati

on (AIPO4 0.5 mg/mL with t

himerosal 50 ng/mL) Bio-Hep-B (Sci-B-Vad

38-92-001
Israel

Phase 2
Comparative
Randomized (2:2:1)
Single-blind
Primary prevention

Safety, tolerability and immunogenicity
Comparison of batch A vs B of Bio-Hep-
B/Sci-B-Vac

Comparison to Engerix-B
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Study Number

Study Design (Phase,

Study Objectives

Country Randomized, Control,
Blinding)
HBA 9006-S Phase 2 Safety and immunogenicity
Singapore Comparative Comparison to two licensed
Randomized comparators (Engerix-B and Hepava@
(1:1:1)
Open-label @
Primary prevention . O’
UNCONTROLLED N7
Previous formulation (AI(OH)z 0.5 mg/mL with thimerosal 50 ug/mL i ep-B
(Sci-B-Vac)
38-92-001 Phase 2 To obtain additional ty, tolerability, and
(extension) Open-label immunogenicity dat
Israel Single-arm "extension" of
Study 38-92-001 (additional
treatment group) ,b
Primary prevention
OTHER ,-,&

Current formulation (AI(OH)3; 0.5 mg/mL without thiﬂual) Sci-B-Vac

Europe, Israel

Comparative

Randomized (2:1) O
Open-label Q

In non or low responders’to
prior HBV vaccin

SciB018 Phase 4 To u&i@a 10 pg lot of Sci-B-Vac as the
Israel Open-label ne&&e nce standard (SPR= 95%)
Single-arm
Primary prevention O
HBV-002* Phase 3 fety, tolerability Immunogenicity

Comparison to Engerix-B

2.5.2. Clinical pharmaco

gbu

2.5.2.1. Pharmacokinetics O

No pharmacokinetic eval

CHMP.

Anti-HBs ass(}

*
In the

measure

L@ was performed for PreHevbri. This was considered acceptable by the

2.5.2.2. Pharm@&amics
L 4

Ntal Phase 3 studies (Sci B Vac 001 and Sci B Vac 002), the anti-HBs levels were
g the validated CE-marked (CE-0459) VITROS anti-HBs quantitative assay at a central

lab r@in the US.

mmunoassay is based on measurement of chemiluminescence after antigen-antibody binding.

The immunoassay was fully validated according to ICH M10 on bioanalytical method validation,

including by use of calibrators referenced to the World Health Organization (WHO) 1st International

Reference Preparation of anti-hepatitis B immunoglobulin.
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In the supportive legacy adult studies, a number of commercially available anti-HBs platforms were
used for quantitative measurement of immune response, all of which have demonstrated good
sensitivity and specificity.

Dose response studies

In order to demonstrate dose response, three dose ranging studies in adults have been prov'dbn
total, 245 healthy subjects were enrolled. Test-substance was the original vaccine with aIu@
phosphate as an adjuvant and thimerosal as preservative. The studies were conducted i@el,
Thailand, and Singapore. They were open-label, comprising two dose regimens, 5 an Ng. One had
a preliminary phase 1 FIH part with a dosage up to 20 pg. The endpoint in each st %a
seroprotection, i.e. the defined antibody-titre of 10 mlU/ml or higher. The tes@

m

s to achieve
was
administered in a three consecutive dosage regimen.

In each of the studies, seroprotection as defined was achieved in the 10u@in each participant
within seven months, whereas in the 5ug group, the percentage was m y lower. In contrast, the
peak GMT-level that was reached at month seven was in all the three s s distinctly higher in the
10pg group. That superiority is evident in the 10pg group during eﬁof the conducted laboratory

measurement at the 1, 2, 6, 7 and 12-month interval. Concomitw, the 10ug dose regimen led

faster to seroprotection.
Overall, the study results indicated a clear dose response r, %\ip with an increased dosage of 10
versus 5ug. Furthermore, the 10ug was superior with reé to both GMT as well as seroprotection.

2.5.3. Discussion on clinical pharma@logy

A pharmacokinetic evaluation was not perforerv ich is in line with the respective CHMP guideline
CHMP/VWP/164653/2005. The pharmacodynamies evaluations were confined to three dose finding
studies. They elucidated a clear relations tween the administered dosage of 5 versus 10 pug and
the resulting antibody titre. The dosage @f ng has proven to be the most favourable under the
aspect of the targeted defined immugo ic correlate of protection to achieve seroprotection (see the
“Correlates of protection” outlined

2.5.4. Conclusions o@ical pharmacology
The CHMP considered{&spects dealing with clinical pharmacology have been well addressed by
2.5.5. CIir;ic\@fﬁcacy

Correlates*of

the Applicant.

e only easily measurable correlate of vaccine induced protection using serologic assays.
An an@s concentration of 10 mlU/mL or more measured 1 to 3 months after administration of the
of the primary vaccination series is considered a reliable marker of protection against
infection: in vaccine immunogenicity/efficacy studies, immunocompetent persons who developed anti-
HVs concentrations of 10 mlU/mL of higher after vaccination had virtually complete protection against
both acute disease and chronic infection, even if subsequently, over time, anti HBs concentrations
declined to less than 10 mIU/mL. Indeed, the protective efficacy of hepatitis B vaccination is related to
the induction of anti- HBs antibodies, but it also involves the induction of memory-B and T cells.
Therefore, vaccine-induced protection against HBV infection is defined as having an anti-HBs level of
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10 mlU/mL or higher, measured 1 to 3 months after receipt of a complete and adequately
administered vaccination course. In immunocompromised patients who have ongoing exposure to HVB,
annual anti—HBs testing is recommended, and booster doses are required to maintain anti-HBs

concentrations of 10 mlU/mL or higher .

2.5.5.1. Dose response studies

Dose response studies and their results are presented under section 2.5.2.2 Pharmach@'

{\

2.5.5.2. Main studies

Ko

O

To support the authorisation of PreHevbri, two Phase 3 clinical studies (Sci

0
002) that compared PreHevbri to Engerix-B were conducted in Europe and :merica to evaluate

the immunogenicity, safety and manufacturing consistency of the adult 1

ICS.

1 and Sci B Vac

10 pg HBsAg, AI(OH);

0.5 mg/mL without thimerosal) 3 dose regimen of PreHevbri. The com%ﬁ chosen for these phase 3
\Y

trials, Engerix-B (20 ug HBsAg), is an approved standard-of-care

adults in Europe.

An overview of the 2 pivotal Phase 3 trials was summarized i

Table 1 Key study design features

X
76%1'

accine for the immunization of

%

Study Study Study Study g Population Sample |Year
Number Design Objectives @ r Mean Age Size

(Phase, group (Range)
Country Randomize (safety Gender Enl':lf)_:md

d, Control, P ation) Ethnicity

Blinding) Schedule Health

h

COMPARATOR CONTROLLED
Current formulation (AI(OH)3; 0.5 mg/ I&w’hout thimerosal) Sci B Vac
Sci-B-Vac- [Phase 3 Im ﬁlmty Sci-B-Vac 10 ug 56.6 years 1607/ 2017-
001 . (n=796) or (= 18 years) 1607 2019

Comparatlve Engerix-B: 20 pg
(PROTECT) Randomized arlson to (n=811) ’ Female: 61.5%
Canada, 16_1? omize ngerix-B 90% Caucasian
Europe, (1:1) 3 doses (1 mL) IM Health
United Double-bli on study days 0, ealthy
States . 28 and 168

Prima

prev n
Sci-B-Vac- aP@3 Immunogenicity|Sci-B-Vac 10 ug 33.5 years 2838/ 2017-
002 »\q . and safety Lot A (n=711), Lot|(18-45 years) (2838 2019

(C parative . B (n=709), or Lot

(CONS . Comparison of _ Female: 58%

Randomized B (n=706) or
) Lots A, Bor C . g 91.5%

(1:1:1:1) Engerix-B: 20 pg .
Canad . = Caucasian

.. |Comparison to [(n=712)

Euro Double-blind |- - B Health
U _ 9 3 doses (1 mL) IM y

Primary on study days 0,

prevention 28 and 168
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Phase 3, Double-Blind, Randomized, Controlled Trial to Compare the
Immunogenicity and Safety of a Three dose Regimen of PreHevbrito a
Three-dose Regimen of Engerix-B in Adults (PROTECT)

Methods
® Study Participants b

Male and female subjects, 18 years of age or older in stable health or with controlled chrghic*€onditions
who consented to participate were eligible for the study. The frailty index of subjects S ars old
was <3. Subjects who had received any hepatitis B virus (HBV) vaccine (licensed or &erimental)
previously were excluded. In addition, treatment by immunosuppressants within @ ys of enrolment,
autoimmune diseases or secondary immunodeficiency disorder or primary immynodeficiency disorders

were excluded. &
® Treatments 0

Vaccine administration

Study subjects were randomized in a 1:1 ratio to receive either 3 injections of PreHevbri or Engerix-
B. The first was administered at Study Day 0, the second at Stu y 28 (at 4 weeks), and the third
at Study Day 168 (at 24 weeks). Q

Blood sampling Q

e Anti-HBs Assessments

Immunogenicity was assessed by measur nt of anti-HBs levels at baseline, and at Study
Days 28, 56, 168, 196, and 336 @

e Cell-mediated immunity Q

A small subset of subjects partlcéé in the laboratory sub-study also participated in an
optional sub study on cell me mmunity. Subjects consenting to the cell-mediated
immunity sub-study Werez to provide an additional blood sample at V1 (Day 0) and at

each of the additional visi A2, A3).

Anti-HBs Assessments
Immunogenicity was asse gy measurement of anti-HBs levels at baseline, and at Study Days 28,
56, 168, 196 and 33\

L] Objective

Co-Primary: Q

- T d onstrate that the seroprotection rate (SPR), 4 weeks after completion of the 3-dose
en of PreHevbri, is non-inferior to the SPR 4 weeks after completion of the 3-dose
6g|men of Engerix-B in adults =218 years old i.e., the lower bound of the 2-sided 95%
confidence interval (Cl) of the difference between the SPR in the PreHevbri arm minus the
SPR in the Engerix-B arm, achieved 4 weeks after receiving the third vaccination, is > -5%

To demonstrate that the SPR, 4 weeks after completion of the 3-dose regimen of
PreHevbri, is superior to the SPR 4 weeks after completion of the 3-dose regimen of
Engerix-B in older adults =45 years old ie, the lower bound of the 2-sided 95% CI of the
difference between the SPR in the PreHevbri arm minus the SPR in the Engerix-B arm,
achieved 4 weeks after receiving the third vaccination, is >5%
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Secondary:

- To determine whether the SPR after receiving 2 vaccinations of PreHevbri, evaluated at 4
weeks and 20 weeks after receiving the second vaccination (just prior to receiving the third
vaccination), is non-inferior to the SPR 4 weeks after receiving the third vaccinatiog with

%@
| <

- To compare the geometric mean concentration (GMC) of hepatiti ace antibody (anti-
HBs), 4 weeks after receiving the first vaccination, the second v ion and the third
vaccination, 20 weeks after receiving the second vaccination (j or to receiving the

Engerix-B

- To compare the safety and reactogenicity of PreHevbri and Engerix-B

third vaccination), and 24 weeks after receiving the third v% on with PreHevbri or

Engerix-B
- To compare the SPR observed 4 weeks after receiving first vaccination and second
vaccination, 20 weeks after receiving the second va ion (just prior to receiving the

third vaccination), and 24 weeks after receiving t ird vaccination with PreHevbri or
Engerix-B at Study Days 28, 56, 168 and 33GQ

- To compare the proportion of subjects who ved anti-HBs levels 2100 mIU/mL, as a
measure of an especially robust immune se, 4 weeks after each vaccination with
either PreHevbri or Engerix-B, at Study,Days 28, 56, and 196, and ony Days 168 and 336

- To compare the rate of non-respo eeks after receiving the third vaccination with
PreHevbri or Engerix B

- To compare SPR, GMC, and non-response in subgroups of interest (eg, body mass
index (BMI) >30 kg/m2) after receiving the third vaccination with PreHevbri or
Engerix-B

vaccination with Pré bri or Engerix-B in a subset of subjects (at least 10% of the total
number of subjev{enrolled to the trial) recruited at select sites

- To compare clinical Ii Qory parameters relative to baseline, 1 week after each

- To assess the ody responses against pre-S1 and pre-S2 at baseline, 4 weeks after
each vaccination with PreHevbri or Engerix-B, and at Study Days 168 and 336.

- To co @che boost, relative to baseline, of cell-mediated immune responses against
H ﬁweek after each vaccination with either PreHevbri or Engerix-B (in a small subset
offSubyects recruited to an optional sub study at select sites [-n=50-75 subjects/treatment

*

OQéutcomes/endpoints

The primary endpoint of the study was:

- SPR at Study Day 196, 4 weeks after receiving third vaccination with either PreHevbri or
Engerix-B. Seroprotection was defined as anti-HBs levels of 210 mIU/mL in serum and SPR
was the percentage of subjects achieving seroprotection.
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Secondary Endpoints

The secondary endpoints of the study were:

- SPR at Study Days 56 and 168, 4 weeks and 20 weeks after receiving the second
PreHevbri vaccination (just prior to receiving the third vaccination), and the SPR aDStudy
Day 196, 4 weeks after receiving the third Engerix-B vaccination

- Number (%) of subject-reported, solicited (on the day of vaccination and durj next 6
days), unsolicited AE (on the day of vaccination and during the next 27 days), ahd number
of SAEs, medically significant event or NOCI through Day 336

- Number (%) of subjects with abnormal vital signs, and/or physica%a@ation findings

compared to baseline &
Exploratory Endpoints 0

The exploratory endpoints of the study were: @
- GMC of anti-HBs in serum, in both study arms, at base%oand at Study Days 28, 56, and
196, 4 weeks after each vaccination with either PreH@ r Engerix-B, and at Study Days
168 and 336
- SPR in both study arms at baseline and at Stu %28, 56 and 168 and at Study Day
336
- Proportion of subjects achieving anti—HBs\QZlOO mlU/mL in serum, in both study

arms, at Study Days 28, 56, and 196, 4 weeks after each vaccination with either PreHevbri
or Engerix-B, and at Study Days 168 336

- Rate of non-response (defined as the, proportion of subjects not attaining anti-HBs levels
=10 mlU/mL), at Study Day w weeks after receiving the third vaccination with either
PreHevbri or Engerix-B

- Number (%) of subje ithfabnormal clinical laboratory parameters from baseline
assessments at Study 7, 35 and 175, one week after each vaccination with either
PreHevbri or Enger@ inical laboratory sub-study, select sites)

- The GMC of pre—%nd pre-S2 antibodies in serum, in both study arms, at baseline and at
Study Days 2 , and 196, 4 weeks after each vaccination with PreHevbri or Engerix-B

and at St%Da 168 and 336

- Cell-medi immunity against HBsAg at baseline (Day 0) and at Study Days 7, 35 and
175 ?lther PreHevbri or Engerix-B (optional sub-study in a subset of subjects
.

pﬁ ting in the clinical laboratory sub-study)
® .
° & size

A total 2 4 participants were planned to be randomised.

Th population is planned to be composed of 80% of subjects =45 years old and 20% of
cts 18-44 years old. The sample size calculation bases on the superiority analysis on subjects =

45 years of age (H2).

Assuming a SPR of 0.81 for Engerix-B and 0.96 for PreHevbri, a minimum of 540 subjects (270 per
treatment group) is needed for a 90% power to demonstrate superiority of SPR with a 5% superiority
margin and a significance level of 5% (two-sided). Based on the given sample size of 540 for subjects
= 45 years, an additional 180 (20%) of 18-44 years old study subjects were planned to be required.
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With an overall sample size of 680 the power is stated to be 290% to demonstrate non-inferiority if
the PreHevbri SPR is 0.88, the Engerix-B SPR is 0.81, setting a two-sided alpha to be 0.05 and a non-
inferiority margin to be -5%.

In order to have robust immunogenicity estimates, a total of 1564 subjects were planned to b
enrolled. The total number of randomized subjects were 1607. b

® Randomisation and Blinding (masking) @

Patients were planned to be randomized in a 1:1 allocation to receive either 3 injectioﬁS%reHevbri
or 3 injections of Engerix-B. Randomisation was stratified by study center and age (18-44"years, 45-64
years, and = 65 years). Randomization and treatment assignment were managed @n Interactive

Web-based Response System (IWRS). Q

The study was planned as a double-blind study. 0

® Statistical methods @

Populations: E

The All Enrolled Set was defined as all screened subjects who prm informed consent and provided

demographic and/or baseline screening assessments, regardlef e subject’s randomization and

treatment status in the study.

The ITT population is a subgroup of the All Enrolled Set, were randomised. Subjects in the ITT
population were analysed “as randomised”.

The Full Analysis Set (FAS) was defined as all subjgcts of the All Enrolled Set who received at least one
vaccination and provided at least one evaluable s@\ immunogenicity sample both at baseline and
after baseline. Patients were analysed “as ran ed”.

The PP set was defined as all subjects in FAS who (i) received all 3 vaccinations, (ii) had an
evaluable serum immunogenicity sampld at baseline and at the time point of interest, (iii) were sero-
negative at baseline, and (iv) had now)r protocol deviations leading to exclusion, which was
planned to be identified prior to unblindihg. Patients who received the wrong treatment were excluded
from the PPS.

The Safety Set was defined @subgroup of the All Enrolled Set, who received at least one dose of
study vaccination. Subjec
analysed as “treated”. Q
The Clinical Laborat Xb—Study Analysis Set (SSA 1) was defined as all subjects in the All Enrolled
Set who actually %at least on dose of study vaccination and participated in the clinical laboratory
sub-study. 0\6

analysed as vaccinated. In case of vaccination error, subjects were

Analysis of P Endpoints:

The pri nalysis was performed on seroprotection rate (SPR) four weeks after completion of the
three egimen. Seroprotection was defined as anti-HBs levels of 210 mIU/mL in serum and SPR
wal ercentage of subjects achieving seroprotection.

The,two co-primary hypotheses that were tested in hierarchical order were defined as follows:

(1) Hi: Non-inferiority of PreHevbri compared to Engerix-B four weeks after the last vaccination on
the PPS for the entire study population (>= 18 Years) with non-inferiority margin of -5%.

(2) Hy: Superiority of PreHevbri compared to Engerix-B four weeks after the last vaccination on the
PPS for the entire study population (>= 45 Years) with superiority margin of 5%.
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For testing hypothesis H;, non-inferiority was assessed using the PPS. Two-sided 95% confidence
intervals for the difference in proportions [SPR(PreHevbri)-SPR(Engerix-B)] were conducted by
Miettinen-Nurminen method. Non-inferiority was declared if the lower bound of the Cl was greater than
the non-inferiority margin of -5%. Sensitivity analyses were conducted on the FAS population, on
patients with and without seropositive immunogenicity at baseline, and on the ITT set. Additio
sensitivity analysis was performed using a Logistic Regression model by adjusting for age gr:
@nervals

For testing hypothesis H,, superiority was assessed using the FAS. Two-sided 95% confi
for the difference in proportions were conducted by Miettinen-Nurminen method. Supéw was
declared if the lower bound of the Cl was greater than 5%.

Statistical testing was performed in hierarchical order. O

For immunogenicity data, missing values were considered to be missing con@@yat random (MCAR),
i.e., not informative. Therefore, each of the co-primary immunogenicity ana were comprised a
complete case analysis only, without introducing any bias. No imputatio ods were planned.

Analysis of Secondary Endpoints:

If the hypotheses of the primary analysis may be rejected the fo@g hypotheses were planned to be

tested in hierarchical order:
Hs: Non-inferiority of PreHevbri 20 weeks after the %vaccination compared to Engerix-B
four weeks after the third vaccination on the PP he entire study population = 18 years).

H,: Non-inferiority of PreHevbri 4 weeks afteN econd vaccination compared to Engerix-B
four weeks after the third vaccination on @PS for the entire study population = 18 years).

as for the primary hypotheses. Sensitivity

analyses was performed as for the primary hy

Non-inferiority was assessed with the same ap
eses.

Analysis of Exploratory Endpoints: C&/

Exploratory immunogenicity endpoin%re planned to be performed on the PPS. No adjustment for

multiple testing was performed. Q

Adjusted estimates of geometrQ n serum concentrations (GMCs) and their associated 95% Cls at
Day 28, Day 56, Day 168, D

analysis of covariance (AN ) model with factors for treatment, age group, and a covariate for the
log transformed pre-vaccin n (baseline) titer. The difference in GMCs between the two

and Day 336 were each planned to be determined using an

treatment groups, a,&l ociated two-sided 95% Cls were presented. All statistical analyses were
planned on the logari ically (basel0) transformed values. The analyses were planned to be
conducted forsu@s age = 18 years and for subjects age = 45 years old.

N\,

Endpoints:

The anal the safety variables based on the Safety Set. Data of laboratory safety variables were
calcul the clinical laboratory sub-study analysis set (SSA 1). Numbers of adverse events and
cli oratory tests were summarized using descriptive statistics.

R Its

® Participant flow

A total of 1 607 subjects were randomized to PreHevbri (n=796) or Engerix-B (n=811).

® Recruitment
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A total of 2.472 subjects were screened for the study, of whom 865 failed screening. Thus, 1607
subjects were randomized, including 796 subjects to the PreHevbri treatment arm and 811 subjects to
the Engerix-B treatment arm. All randomized subjects received their assigned treatment.

Most subjects in both treatment arms completed study treatment as planned, including 758 (95.2%) in

the PreHevbri arm and 785 (96.8%) subjects in the Engerix-B arm. Early discontinuation fro

treatment was reported for 38 (4.8%) in the PreHevbri arm and 26 (3.2%) subjects in the -B

arm. The most common reason for treatment discontinuation, contributing to the “other”’seategory in

was lost to follow-up (1.1% PreHevbri and 1.2% Engerix-B) followed by withdrawal of\@ﬂ by the
erl

subject (1.0% PreHevbri and 0.6% Engerix-B). Treatment discontinuation due to no us AEs or
SAE was uncommon, reported in 5 (0.6%) subjects in each treatment arm. O

Overall, 756 (95.0%) in the PreHevbri arm and 769 (94.8%) subjects in the rix-B arm completed
the study.

® Conduct of the study 0

One amendment was issued very early in the conduct of the trial be re,inrst subjects was enrolled.
Mainly exploratory endpoints clarification and exclusion criteria we etter defined in the amended

protocol. @
® Baseline data OQ
Baseline data are presented in Table 2. below. \
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Table 2 Demographics and other baseline characteristics

Engerix-B PreHevbri Total
Demographic Variable (N=811) (N=796) (N=1607)
Gender, n (%)
Male 303 (37.4) 315 (39.6) 618 (ﬁ
Female 508 (62.6) 481 (60.4) 9896 I
Age Category (years), n (%) { }/
18 - 39 88 (10.9) 84 (10.6) ’%{(10.7)
40 - 49 159 (19.6) 175 (22.0) ’&34 (20.8)
50 - 59 181 (22.3) 170 21.4) A~ 351 (21.8)
60 - 69 255 (31.4) 238 (2$ 493 (30.7)
>70 128 (15.8) 129 (6. 257 (16.0)
BMI category (kg/m2), n (%) ,h
>30 292 (36.0) 97\(57.3) 589 (36.7)
<30 519 (64.0) ég (62.7) 1018 (63.3)
Smoking status/Tobacco use, n (%) (N
Current smoker/tobacco user 113 (13.9 \b 104 (13.1) 217 (13.5)
Former smoker/tobacco user 224 (ZM 203 (25.5) 427 (26.6)
Non-smoker/non-tobacco user 474N§{ 489 (61.4) 963 (59.9)
Diabetes status, n (%0) N\
Diabetic @’(8.0) 60 (7.5) 125 (7.8)
Non-diabetic 46 (92.0) 736 (92.5) 1482 (92.2)
xo
® Numbers analysed (J
The analysis populations are pres&bQ.Table 3 below.
Table 3 Analysis population
6 Engerix-B PreHevbri Total (N=2472)
Analysis Population K (N=811) n (N=796) n n (20)
Q) (%) (%)
All Enrolled Set N ~ 2472
Intent-to-Treat (IT, N 811 796 1607
Full Analysis S 803 (99.0) 782 (98.2) 1585 (98.6)
Per Protocol SEN(PPS) 729 (89.9) 718 (90.2) 1447 (90.0)
Safety g\v 811 (100.0) 796 (100.0) 1607 (100.0)
CIinicaI?atory Sub-study Analysis Set 97 (12.0) 96 (12.1) 193 (12.0)
(SSAEY |
S ‘%'J_/dy A_\nalysis Set_ for Cell-mediated 80 (9.9) 79 (9.9) 159 (9.9)
unity directed against HBs (SSA2)

The subject disposition for the All Enrolled Set is summarized by treatment arm in Table 4. below.
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Table 4 Subject Disposition (All Enrolled Set)

Engerix-B PreHevbri Total
Parameter n (%0) n (%) n (%)
Screened, n 2472
Screen failure, n (%) 865@5.0)
Randomized 811 796 ﬁ
Dosed 811 (100.0) | 796 (100.0) | 607
'\ 100.0)
Completed treatment 785 (96.8) 758 (95.2k 1543
n (96.0)
. . ot
Discontinued from treatment 26 (3.2) @ 64 (4.0)
Primary reason for discontinuation from treatment &
Non-serious AE 3(0.9) (0.9) 6 (0.4)
Pregnancy 0 [ 3(0.4) 3(0.2)
SAE 2 (o.z)( 2 (0.3) 4 (0.2)
Other 21 (€8)) | 3038 51 (3.2)
Completed Study 76 .8) 756 (95.0) 1525
(94.9)
Withdrew prior to completing the study Q(5.2) 40 (5.0) 82 (5.1)
Primary reason for early withdrawal from study \
Lost to follow-up P 20 (2.5) 15 (1.9) 35 (2.2)
Consent withdrawal, not due to an AE V 9 (1.1) 11 (1.4) 20 (1.2)
Other Q 3 (0.4) 6 (0.8) 9 (0.6)
Moved from the study area ,\/ 3(0.4) 2 (0.3) 5 (0.3)
Non-serious AE V 3(0.4) 0 3(0.2)
Pregnancy § 1(0.1) 2 (0.3) 3(0.2)
Investigator decision o~ 1 (0.1) 1 (0.1) 2 (0.1)
Any clinically significant ¢ u in subject's 1(0.1) 0 1(0.1)
medical condition I\Q
Major protocol violatio 0 1(0.1) 1 (0.1)
\ ) 4
Request of regul \agency, or Sponsor or Pl 0 1(0.1) 1(0.1)
7 2}
SAE ’\ 0] 1 (0.1) 1 (0.1)
Non—compﬁ(ﬂbgwith protocol 1(0.1) 0 1 (0.1)

N
.
. &mes and estimation

Co-Pr Immunogenicity Endpoints Sci-B-Vac-001

Inferiority of PreHevbri versus Engerix-B in Subjects =18 Years of Age at Study Day 196

Non-inferiority of PreHevbri compared with Engerix-B was assessed in all subjects =218 years of age by

comparing the SPR induced by PreHevbri and Engerix-B at Study Day 196, 4 weeks after receiving the

third vaccination. Results for the PPS analysis are presented in Table 5 below. Non-inferiority of

PreHevbri as compared with Engerix-B at Study Day 196 in subjects =18 years of age was

demonstrated and the co-primary endpoint was met.
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Table 5 Analysis of SPR at Study Day 196 for PreHevbri Compared to Engerix-B for Subjects

=18 Years of Age (Per-Protocol Set) in study Sci-B-Vac 001

parameter Engerix-B PreHevbri
(N=729) (N=718)
Number of subjects evaluated 723 718
Number of subjects who achieved seroprotection 553 656 b
Seroprotection Rate (SPR) 76.49% 91.3%
95% CI 73.22%, 79.53% 89.07%, 86,32%
Estimated difference in SPRP 14.88% ‘a
95% Cl 11.18%, 18.63%{ ¥
&

Analysis of SPR in Key Subgroups of Subjects =18 Years of Age in study Sci-l@Ol

Analyses were conducted to compare the SPR induced by PreHevbri and En &B within subgroups of
age, sex, BMI, diabetic, smoking, alcohol consumption, concomitant recgi any non-study licensed
vaccines during the study, race, ethnicity, and country/region and to s@hether SPR induced by

PreHevbri or Engerix B differs by these demographic and baseline ameters or with the concomitant

administration of another non-HBV licensed vaccine. Differences'@ rates at Study Day 196 are

presented in Figure 1. :
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Figure 1 . Subgroup Analysis of the Difference in SPR (PreHevbri — Engerix-B) at Study Day
196 for Subjects =18 Years of Age (Per-Protocol Set)

SPR (Sci-B-Vac) - SPR (Engerix)

Subgroup (95% CI)

Age

18-44 years e 8.1% (3.4% to 14.2%)

45-64 years e 14.7% (9.8% to 19.8%) @

>65 years 18.9% (11.6% to 26.1%)

18-39 years 6.9% (1.6% to 15.3%,

40-49 years I 9.2% (4.4% to 16,5%)

50-59 years e 14.8% (7.2% 122%)

60-69 years —— 17.1% (9.9%. t 3%)

>70 years ——i 21.7% % 33.2%)
——

Gender &Q

Men 1 (10.6% to 24.2%)

Women .7% (9.5% to 18.0%)
—o—i

Race @

White - 15.3% (11.5% to 19.2%)

Black or African American —_ — { 9.5% (-5.4% to 24.8%)

Other . , @ 18.0% (-16.9% to 50.2%)

Ethnicity

Hispanic or Latino
Non-Hispanic or Latino

Region
us

Canada
Europe

Diabetes
Yes
No

BMI
> 30 kg/m’
BMI <30 kg/m?

Daily Alcohol Consumption
2-3 Drinks

0-1 Drinks

Smoking Status
Current Smoker

Past Smoker @
Non-smoker
. \Q
Con ita@ination with Non-study
ine
tion
n

@ -30%-20%-10% 0% 10% 20% 30% 40% 50% 60%

Difference in SPR (Sci-B-Vac - Engerix)

20.3% (6.8% 10 33.9%)
14.4% (10.6% to 18.3%)

18.4% (11.8% to 25.0%)
15.0% (8.0% to 23.1%)
11.1% (6.2% to 16.3%)

25.0% (8.4% 10 40.4%)
13.9% (10.2% to 17.7%)

21.1% (14.3% to 28.0%)
11.6% (7.4% to0 16.0%)

29.8% (19.5% t0 42.7%)
13.9% (10.1% to 17.8%)

15.3% (3.5% to 27.0%)
12.0% (4.7% 10 19.5%)
16.0% (11.4% to 20.6%)

15.2% (11.1% to 19.4%)
13.5% (5.3% t0 22.0%)

Superiority of the PreHevbri versus Engerix-B in Subjects =45 Years of Age at Study Day 196

Superiority of PreHevbri compared with Engerix-B was assessed in subjects =45 years of age by
comparing the SPR induced by PreHevbri and Engerix-B at Study Day 196, 4 weeks after receiving the
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third vaccination; results for the FAS analysis are presented in Table 6. Both the statistical and clinical
superiority of PreHevbri as compared with Engerix-B at Study Day 196 were demonstrated and the co-
primary endpoint was met.

Table 6 Analysis of SPR at Study Day 196 for PreHevbri Compared to Engerix-B for Subjects
=45 Years of Age Excluding Those Who were Seropositive at Baseline (Full Analysis

Engerix-B PreH i

Parameter (N=646) (N g)
Number of subjects evaluated 627 R
Number of subjects who achieved seroprotection 458 v\'<£9
Seroprotection Rate (SPR) 73.05% K g9.44%

959% ClI 69.39%, 76.48% .76%, 91.74%
Estimated difference in SPR 3

95% Cl 12.9496,20.65%

-

Among subjects =45 years old, the SPR was higher in the PreHevbri ar@l-npared to the Engerix-B
arm across the subgroups of age, gender, race, ethnicity, region, dj@betic status, BMI, daily alcohol
consumption, and smoking status. With the exception of subgro Black or African-American
subjects, subjects in the ‘other’ race category, and those who L@ast smokers, all lower bounds of
the 95% CI of the difference in SPR were above the 5% marg@ clinical superiority. No asymmetry
was evident from examination of the funnel plots for the d@n e in the SPR by region between

S

Engerix-B and PreHevbri arm in subjects =45 years of @ tudy Day 196.

The secondary immunogenicity endpoint to demonstmon—lnferiority of PreHevbri at Study Day 168
(20 weeks following the second vaccination, just to the third vaccination) versus Engerix-B at
Study Day 196 (4 weeks following the third vagei
Two doses of PreHevbri were not non-inferior toythree doses of Engerix B, suggesting that the full three
dose regimen of PreHevbri is required in redominantly older population to achieve adequate levels

9
b\\"

Seroprotection Rates at Stu Q 28, 56, 168, 196, and 336 in Subjects >18 Years of Age

n) in Subjects =18 Years of Age was not met.

of seroprotection.

® Exploratory analyses

In addition to comparing QTR at Study Day 196 in the primary analysis, the SPR in both study
arms was also compagd:;t dy Days 28, 56, 168, and 336 in subjects =18 years of age; results for
the PPS at all of the ime-points are displayed graphically in Figure 2. below.

-
N
Y
<@

*

Assessment report
Page 43/83



Figure 2 . Kinetics of Seroprotection in Subjects =18 Years of Age (Per-Protocol Set)
100

91.36
—
90 A
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B R DA &
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50 1

---l-- Engerix
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20 A 16.04 . O
10 -/?'.7',69

0 28 56 84 112 140 168 196 224 252 280 308 6
LI | t

Study Day @

Note: Solid line: PreHevbri. Dotted line: Engerix-B {

Seroprotection Rate (%)

Geometric Mean of Anti-HBs Titers

Table 7. presents the antibody response, as measured by GR tudy Days 28 (4 weeks after the
first vaccination and just prior to the second vaccination 6, 168 (prior to the third vaccination), 196
(4 weeks after the third vaccination), and 336 as W usted estimates of GMCs for subjects =18

years of age in the PPS.

Table 7 Analysis of HBs Antibody GMC (mlu@) at Study Days 28, 56, 168, 196, and 336 in
-Protocol Set)

Subjects =18 Years of Age
Engerix-B PreHevbri
(N=729) & (N=718)
Day 28 56 | 168 196 Y 336 28 56 168 196 336
n 728 | 728 | 729 &-J 715 717 | 717 717 718 709
3.24 | 5.85 | 5.82 4.57
65 | 69.24 17.25 | 27.61 | 114831 | 445.07
Mean (SD) (4';565 (71')25 (5')378 (32.085) | (16.087) (6'?43 (9.082) | (7.480) | (15.373) | (14.128)
Median 2.122 | 2.122 | 2,422 ) 279.00 | 68.50 | 2.122 | 11.27 | 24.00 | 2600.00 | 696.00
o1, 03 2.12, | 2.12, &3 12.70, 2.12, | 212, | 2.12, 4.60, 224.0, 76.5,
: 2.12 7.98"‘\2. 0 | 2580.00 | 597.00 | 2.12 | 87.10 | 123.0 | 12700.0 | 3810.0
X'gjinste d (f'gg 4 6'7057 , 'cs;?o 235.43 | 83.49 (f'g&; 19.70 | 30.84 | 1424.52 | 546.79
SMC (SE) y ; (1.113) | (1.106) )| @osoy | ory | @114 | @.107)
95% CI 3.07 1, | 5.72, | 190.77, | 68.54, | 4.24, | 16.93, | 26.96, | 1152.09, | 447.95,
° 3.(\7.83 7.46 | 290.54 | 101.70 | 5.42 | 22.91 | 35.29 | 1761.36 | 667.45
L 2
Ratio \
gpreHeVba 138 | 2.92 4.72 6.05 6.55
Engerix- \
o)
fr?e/" % 1.17, | 2.38, 3.94, |40 a07| 500
i 1.63 | 3.58 5.66 2% 6 8.57
lue <0.001| <0.001 <0.001 <0.001 <0.001

A
The difference in the adjusted GMC between the PreHevbri and Engerix-B arms was statistically
significant at each analysis timepoint (p<<0.001, Day x PreHevbri vs Day x Engerix-B).

Proportion of Subjects with Anti-HBs levels =100 mlU/mL

A long live protection against hepatitis-B infection was predicted after 3 vaccination of hepatits-B
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vaccine and an achieved anti-HBs Levels =100 mlU/mL measured shortly after the vaccinations. At all
timepoints the rate of subjects, who achieved the expected anti-HBs level was higher in the PreHevbri
group compared to the Engerix-B group.

Rate of Non-Response at Study Day 196

The overall rate of non-responders is higher after vaccination in a 3-dose-schedule with Eng rb
compared to a 3-dose-schedule with PreHevbri. A favourable rate of non-responders (16.4 as
shown for the age-stratum 65 years and above compared to Engerix-B (35.3%). *

Revaccination data of non-responders who did not respond to a primary 3-dose vacchg§ries with
anti-HBs concentration of = 10 mlU/mL indicate that 25 % to 50 % responded to ditional vaccine
dose, and 44 % to 100 % responded to a 3-dose re-vaccination series. Better@nse re-vaccination
occurs in persons who have measurable but low [< 10 mIU/mL] levels after% itial series.

Preliminary results of the ongoing long-term persistence study 0

An investigator-initiated follow-up study is being conducted in Finland b e of the principal
investigators of the Sci-B-Vac-001 Phase 3 study to evaluate the Iogterm persistence of hepatitis B
surface antibodies (anti-HBs) in Sci-B-Vac-001 study subjects w

HBs = 10 mlU/mL) after a 3-dose regimen of PreHevbri comp I@

ieved seroprotection (i.e. anti-
Engerix-B.

The preliminary results indicate that while the levels of antij both the PreHevbri and Engerix-B
groups demonstrated a decline in anti-HBs titers from D 6, the mean anti-HBs titers in the
PreHevbri group were 5 times higher compared to t I@r

After approximately 2.5 years, 11.9% of subjects thha;x:eived PreHevbri have anti-HBs titers <10
mIlU/mL compared to 27.6% of subjects vaccinat@ith Engerix-B. A much higher proportion of

ix-B group after approximately 2.5 years.

subjects in the PreHevbri group have retained
Analyses are ongoing to identify factors associated

100 mlU/mL compared to the Engerix-B group.
with loss of anti-HBs titers in follow-up.

e Summary of main efficac@ults

The following tables summarise th ' acy results from the main studies supporting the present
application. These summaries s

uld"be read in conjunction with the discussion on clinical efficacy as
(see later sections).

Table 8 Summary of ef@y for trial Sci-B-Vac-001

well as the benefit risk asses

A
Title: A Phase 3 DNITe—BIind Randomized Controlled Trial to Compare the Immunogenicity
and Safetx@ hree-dose Regimen of PreHevbri to a Three-dose Regimen of
Engerix By dults (PROTECT)

-
Study identifiéAl\ Sci-B-Vac-001
Design o U Randomized, double-blind, controlled, comparative study
\ Duration of main phase: First subject enrolled: 13 December 2017
Last subject completed: 08 April 2019
@ Duration of Run-in phase: not applicable
Duration of Extension not applicable
phase:
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Title:

A Phase 3 Double-Blind Randomized Controlled Trial to Compare the Immunogenicity
and Safety of a Three-dose Regimen of PreHevbri to a Three-dose Regimen of
Engerix-B in Adults (PROTECT)

Study identifier

Sci-B-Vac-001

Hypothesis

Non-inferiority and Superiority

Treatments groups

PreHevbri 3 intramuscular (IM) injections of Pre iyat
Study Day 0, Study Day 28 and Study,day 168.
Engerix-B 3 intramuscular (IM) injections aof iX-B®

at Study Day O, Study Day 28 a@ dy day
168.

Seroprotection rate in subjec@

Endpoints and Co-primary |SPR at 18 years
definitions endpoint Day 196 of 4 weeks after last vacci@\(Day 196),
subjects ie. percentage of subj% 18 years with
> 18 years anti-HBs levels
=10 mIu/mL 0
Co-primary |SPR at Seroprotection ra subjects = 45 years
endpoint Day 196 of 4 weeks after last cination (Day 196),
subjects ie percentageﬁsubjects = 45 years with anti-
= 45 years HBs levels
=10 mlLk-@
Secondary |SPR at Seropro rate in subjects = 18 years
endpoint Day 168 on 20 wgeks, after second vaccination (Day 168) of
Subjects PreHgvbri compared to SPR at Day 196 of
= 18 years 4{ Q@ X-B
Secondary |SPR at Day 56 S})protection rate in subjects = 18 years
endpoint on Subjects 4 weeks after second vaccination (Day 56) of
> 18 year reHevbri compared to SPR at Day 196 of
6 Engerix-B
-
Database lock 17 May 2019

Results and Analysis

&

]

Analysis description

Primary Angl i

%PR on Day 196,

Analysis Per proto or non-inferiority comparison, ITT for superiority comparison
population and <time pai

time point 6

description (

Descriptive TWnt group PreHevbri Engerix-B
statistics and -

estimate \Q“E‘egaﬁg S‘;gjsec" 718 729

variability Y ’

n, %

656, 91.36 % 553, 76.49 %

95% CI

(89.07%, 93.32%) (73.22%, 79.53%)

Number of subject
= 45 years, ITT

651 657

SPR on Day 196,
n, %

629, 89.51% 635, 72.76%

95% CI

(86.84%, 91.79%) (69.11%, 76.18%)

Eff?ct estimate
per comparison

SPR on Day 196,
subjects = 18 years

Comparison groups

PreHevbri— Engerix-B

Difference in SPR 14.88%
95% CI (11.18%, 18.63%)
Non-inferiority margin - 5%
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Title:

A Phase 3 Double-Blind Randomized Controlled Trial to Compare the Immunogenicity
and Safety of a Three-dose Regimen of PreHevbri to a Three-dose Regimen of
Engerix-B in Adults (PROTECT)

Study identifier Sci-B-Vac-001
SPR on Day 196, Comparison groups PreHevbri— Engerix—k
subjects - - o
> 45 years Difference in SPR 16.75% AU
95% ClI (12.55%, 20.9896./
P ; *
Superiority margin 5% '\‘\O
Notes The primary endpoint could be met for both co-primary compagisons.

Analysis description

Secondary analysis

Descriptive statistics
and estimate
variability

Treatment group

PreHevbri

\‘\Engerix—B

Number of
= 18 years, PPS

718

4

>

729

SPR at Day 168 on
Subjects = 18 years,
n, %

95% CI

(62.37%, 69.

)

473, 65.97% @ 5563, 76.49%

(73.22%, 79.53%)

SPR at Day 56 on
Subjects = 18 years,
n, %

369,

553, 76.46%

95% CI

(4(.,‘55.18%)

(73.22%, 79.53%)

Effect estimate per
comparison

SPR at Day 168 on
Subjects = 18 years

Compa‘rbon groups

PreHevbri— Engerix-B

-10.52%

R@nce in SPR

95% CI

(-15.15%, -5.86%)

on-inferiority margin

-5%

Comparison groups

PreHevbri— Engerix-B

Difference in SPR

-25.02%

SPR at Day 56 K/
Subjects = 186

95% CI

(47.74%, 55.18%)

Non-inferiority margin

QO

-5%

Notes

A Double-Blind Ran
NHevbri in Adults

Qticipants

Consistency of

Methods
L 4

o

e Stu

3
Eligible

study. S

were @ded.

®% Treatments

The i&nlary endpoints are not significant.

(CONSTANT)

ized Controlled Trial to Assess the Lot-to-lot

%gts were healthy men and women, 18 to 45 years who consented to participate in the
s who had previously received any hepatitis B virus vaccine (licensed or experimental)

Subjects were to receive 3 intramuscular (IM) injections according to their assigned treatment. The
first dose was to be administered at Study Day 0, the second at 4 weeks (at Study Day 28), and the
third at 24 weeks (at Study Day 168).
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Duration of treatment was 24 weeks (vaccinations at 0, 4 and 24 weeks) with at least 24 weeks of
follow up for safety assessments after the third vaccination. The total study duration for each subject
was up to 48 weeks.

Anti-HBs Assessments
Immunogenicity was assessed by measurement of anti-HBs titers at Study Day O, on Study 68

just before the third vaccination, and 4 weeks and 24 weeks after the third vaccination on Day
196 and on Study Day 336, respectively. . %
® Objectives {\

Primary Objective O
The primary objective of the study was to demonstrate the manufacturing ivalence, in terms of
immunogenicity, of 3 independent consecutive lots of PreHevbri 4 weeks a e third vaccination.
Secondary Objectives @
The secondary objectives of the study were:

- To demonstrate that the SPR 4 weeks after completi@ the 3-dose regimen of PreHevbri

was non-inferior to a 3-dose regimen of Engerix-

- To assess the safety and reactogenicity of Pre@i ompared to Engerix-B
Exploratory Objectives \O
The exploratory objectives of the study were:

- To assess the geometric mean con ion (GMC) of hepatitis B surface antibody (anti-

HBs) in serum after 2 vaccinations,Yust before receiving the third vaccination, and 24
weeks after the third vaccina%vith PreHevbri or Engerix-B, on Study Days 168 and 336,

respectively ‘ )

- To assess the SPR aft @tinations, just before receiving the third vaccination, and 24
weeks after the third %nation with PreHevbri or Engerix-B, on Study Days 168 and 336,

respectively O

- To assess the pr rtion of subjects achieving anti-HBs titers 2100 mlIU/mL in serum, as a
measure of ar@ecially robust immune response, on Study Days 168 and 196, just before
and 4 wewﬁe the third vaccination with PreHevbri or Engerix-B, and on Study Day 336

- To asse rate of non-response on Study Day 196, 4 weeks after the third vaccination

a
With@vbri or Engerix-B
.
a3

- Tg ss SPR, GMC, and rate of non-response in subgroups of interest (eg, subjects with
‘\ y mass index (BMI) > 30 kg/m2), 4 weeks after receiving the third vaccination with
GeHevbri or Engerix-B

utcomes/endpoints

rimary endpoint of the study to determine lot to lot consistency for immune response was
assessed by measuring GMC of anti HBs across the 3 lots of PreHevbri at Day 196, 4 weeks after the
third vaccination, and was based on the 95% CI of the GMC ratios of all three pairwise comparisons

between lots.

The secondary immunogenicity endpoint of the study was SPR at Study Day 196, 4 weeks after
receiving third vaccination, with either Hepthrio or Engerix B. Seroprotection was defined as anti HBs
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titers 210 mIU/mL in serum. Seroprotection rate was the percentage of subjects achieving
seroprotection.

The exploratory immunogenicity endpoints of the study included:

- GMC of anti HBs in serum after 2 vaccinations, just before receiving the third vaccipation,
and 24 weeks after the third vaccination with PreHevbri or Engerix B, on Study D 8
and 336, respectively. @

- SPR after 2 vaccinations, just before receiving the third vaccination and 21@3 after the
third vaccination with PreHevbri or Engerix B, on Study Days 168 and 336§, respectively.

- Proportion of subjects achieving anti HBs titers =100 mlU/mL in ser r2
vaccinations, just before receiving the third vaccination, and 4 an eeks after the third

vaccination with PreHevbri or Engerix B on Study Days 168, 19:: 336, respectively.
ir

ccination with PreHevbri

or Engerix B. Rate of non-response was defined as the prop

- Rate of non-response on Study Day 196, 4 weeks after the
n of subjects not attaining

anti HBs titers =210 mlU/mL in serum.

An additional exploratory analysis was performed to determine v@er the SPR after two doses of

PreHevbri, evaluated 20 weeks after the second vaccination (j rior to receiving the third
vaccination), was non inferior to the SPR 4 weeks after recgivj e third dose of Engerix B. This
additional exploratory analysis was summarized for bot and PPS2 (defined below) with data

from all 3 PreHevbri lots (pooled) compared to Engenix-

Secondary and exploratory immunogenicity analy were conducted on PPS2 for the following key
subgroups of interest: gender (male vs female), < 30 kg/m2 vs > 30 kg/m2), Smoking Status
(current vs past or non-smoker), Daily alcohokconsumption (=4 drinks/day vs 2-3 drinks/day vs 0-1

drink/day), Non-study licensed vaccine (noyvaccination vs vaccination), Race (White vs Black or African
American vs Other), Ethnicity (Hispanic (J 0 vs Non-Hispanic or Latino), Country/region (United

States vs Canada vs Europe). 0

® Sample size
3200 subjects (800 per arm) w nned to be recruited. Overall, 2838 subjects were enrolled: 712
Engerix-B, 711 PreHevbri LOQ 9 PreHevbri Lot B, 706 PreHevbri Lot C.

® Randomisatio Blinding (masking)

Patients were planneNe randomized in a 1:1:1:1 allocation to receive 3 injections of one of the
PreHevbri lots or 3 ihjegtions of Engerix-B. Randomisation was stratified by study centre.
Randomization a@atment assignment were managed by an Interactive Web-based Response

®
System (IWRa

. o .
This stu \ﬁ anned as a double-blind study.

o bistical methods

S:

Il Enrolled Set was defined as all screened subjects who provided informed consent and provided
demographic and/or baseline screening assessments, regardless of the subject’s randomization and
treatment status in the study.

The Full Analysis Set (FAS) was defined as all subjects of the All Enrolled Set who received at least one
vaccination and provided at least one evaluable serum immunogenicity sample both before baseline
and after baseline. Patients were analysed “as randomised”.
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The PP set 1 was defined as all subjects in the FAS who (i) received all 3 vaccinations, (ii) had an
evaluable serum immunogenicity sample at baseline and at the time point of interest, (iii) were
seronegative at baseline, and (iv) had no major protocol deviations leading to exclusion, which was
planned to be identified prior to unblinding. Patients with protocol violations that may have a
significant impact on the immunogenicity result were excluded from the PPS (i.e., subjects enrglled
who did not meet study entry criteria, subjects who did not receive the correct treatment, s

who developed withdrawal criteria but were not withdrawn, subjects who received a prohibited
concomitant medication). Subjects were analysed “as randomised”.

The PPS2 was defined as all subjects in PPS1, but excluding those who attended stud@ts outside
the following window: V3/Day 168 (+/- 28 days), V4/Day 196 (-7/+14 days). O

The Safety Set was defined as is a subgroup of the All Enrolled Set, who recei at least one dose of
study vaccination.

The Sub-Study analysis set (SSA) was defined as all subjects in the All Qi Set who actually
receive at least one dose of study vaccination and participated in the cli

Primary Analysis: {

The primary analysis was performed on the geometric mean cg@aﬁon (GMC) of anti-HBs 4 weeks

laboratory sub-study.

after the third injection (primary endpoint). The PPS1 and PP re used for the primary analysis.
One primary hypothesis, consisting of three pairwise COQ isons, was planned to be tested:

(1) Hi: GMC of anti-HBs 4 weeks after the third i
lot B vs C, lot A vs C) are outside a margi@f[O.G?, 1.5] (i.e., equivalence margin).
i

n for all pairwise comparisons (lot A vs B,

For testing hypothesis H;, two-sided 95% confi intervals of the GMC ratios were conducted using
ANCOVA with a factor for vaccine lot group, ar@

(baseline) titer. Equivalence was demonstyated if the 95% CI lie within the equivalence margin of
[0.67, 1.5]. Manufacturing equivalence Qo—lot consistency) was shown if all three pairwise
comparisons were shown to be equiv%. Il statistical analyses were planned to be performed on the
logarithmically (base 10) transform es. Individual titers below the detection limit were set to half
the limit. Data from centers were ed to be pooled. Missing values were not planned to be imputed

(complete case analysis).

covariate for the log transformed pre-vaccination

Sensitivity analysis was co d by performing the primary analysis on the FAS, with and without
seropositive patients at ba

s test was successful, the secondary hypothesis may be tested:

Ha: h@eriority of SPR 4 weeks after completion of the three-dose regimen of PreHevbri
to Engerix-B. Seroprotection was defined as anti-HBs levels = 10mIU/mL in serum.
%roteetion rate (SPR) is the percentage (%) of subjects achieving seroprotection.

The n@i-inferiority margin was defined as -5%. A two-sided 95% confidence interval of the difference

t the SPR in the PreHevbri arm minus the SPR in the Engerix-B arm was calculated using the
Miéttinen and Nurminen method. Missing values were not planned to be imputed. The secondary
analysis was planned to be performed on the PPS2.

Sensitivity analysis were planned to be performed on the FAS, with and without patients who were
seropositive at baseline.

Analysis of Exploratory Endpoints:
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Exploratory immunogenicity endpoints were planned to be performed on the PPS2. No adjustment for
multiple testing was planned.

Each of the exploratory endpoints defined in the protocol were summarized for each PreHevbri lot
separately, as well as for the difference between each PreHevbri lot. Analysis of GMC endpointg were

used the same methods as described for the primary endpoint. For binary data, proportions al 0-
sided 95% Cls were planned to be reported. The difference in proportions and two-sided 9 ,
were calculated using the Miettinen and Nurminen method. c

*

Additionally, each of the exploratory endpoints will be summarized with data from allk of
PreHevbripooled together. Summaries were presented for PreHevbri, Engerix-B anm1

difference. Adjusted estimates of geometric mean serum concentrations (GMCs)
&Ah‘n

he treatment
eir associated

95% Cls were planned to be determined using an analysis of covariance (ANC odel with factors

for treatment group, and a covariate for the log transformed pre-vaccinatio eline) titer. The ratio
in GMCs between treatment groups (GMC of anti-HBs in PreHevbri / GMC @f apti-HBs in Engerix-B),
and their associated two-sided 95% Cls were planned to be presented. inary data, proportions
and two-sided 95% Cls were reported. The difference in proportions,an o-sided 95% Cls, were

calculated using the Miettinen and Nurminen method.

Analysis of Safety Endpoints:

The analysis of laboratory variables was based on SSA. Th %s of the rest safety variables will be
based on the Safety Set. Data from each PreHevbri lot resented both individually as well as
pooled together, while data from Engerix-B were pre\:é

Results
. O

Participant flow Q
4,452 subjects were screened. At total of 2,838 Subjects were randomized to Engerix (n= 712) or to
Lot A (n=711), Lot B (n=709) or Lot C ( ) of PreHevbri. At baseline, a higher proportion (57.8%)
of subjects were females and most suhj (91.5%) were white. The median age ranged from 34 to
36 years across the vaccine groups. n BMI of subjects in the safety set was 25.4 kg/m2 and over
;w

separately.

80% of subjects in each treatmen p had BMI <30 kg/m2. Demographic and baseline
characteristics were well balanc@ een the treatment groups.

® Conduct of the Stl&

3 Amendments were approQ for the conduct of the study.

e Baseline (%

Baseline data ar@ented in Table 9. below.
.

/,

Table 9 B aphics and other baseline characteristics
PreHevbri
Engerix-B Pooled Lot A Lot B Lot C Total
Ve& (N=712) | (N=2124) | (N=711) | (N=708) | (N=705) | (N=2836)
g
der, n (%)

Male 291 (40.9) | 907 (42.7) | 303 (42.6) | 313 (44.2) | 291 (41.3) | 1198 (42.2)
Female 421 (59.1) (1217 (57.3)| 408 (57.4) | 395 (55.8) | 414 (58.7) |1638 (57.8)
Race, n (%)
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PreHevbri

user

Demographic Engerix-B Pooled Lot A Lot B Lot C Total
Variable (N=712) | (N=2124) | (N=711) | (N=708) | (N=705) | (N=2836)
White 654 (91.9) (1941 (91.4)| 650 (91.4) | 641 (90.5) | 650 (92.2) 259&(91.5)
Asian 9 (1.3) 37 (1.7) 9 (1.3) 15 (2.1) 13 (1.8) Aue)
Black or African 38 (5.3) 123 (5.8) 46 (6.5) 43 (6.1) 34 (4.8) Cu (5.7)
American t\\o
American Indian or 2 (0.3) 6 (0.3) 2 (0.3) 1(0.1) 3 (Ofk 8 (0.3)
Alaska Native
Other 9(1.3) | 17(0.8) | 4(.6) 8 (1.1) \@0.7) 26 (0.9)
N
Ethnicity, n (26) §l
Hispanic or Latino 74 (10.4) 195 (9.2) 64 (9.0) 70 (Eﬁ 61 (8.7) 269 (9.5)
Non-Hispanic or Latino | 636 (89.3) |1924 (90.6) | 643 (90.4) 63{9 - 643 (91.2) | 2560 (90.3)
Not collected per local 2 (0.3) 5(0.2) 4 (0.6) 1 (0.1) 7 (0.2)
guidelines @
Age at informed CS
consent (years) (\
N
Mean (SD) 33.4 (8.10) | 33.5 (7.97) 3&.@96) 32.9 (8.00) | 33.9 (7.91) | 33.5 (8.00)
Median 35.0 35.0 %6.0 34.0 36.0 35.0
Min, Max 18, 45 18, 45 18, 45 18, 45 18, 45 18, 45
Weight (kg)
Mean (SD) 75.00 76.12 76.23 76.14 75.87
(14.389) 4.942) (15.102) (14.765) (14.978) (14.812)
Median 73.95 Q&S.OO 75.00 75.00 75.20 74.90
Min, Max 42 .4, 112.2, 135.0|42.0, 135.0|45.6, 125.0(32.2, 126.1 | 32.2, 135.0
BMI (kg/m?) Q
Mean (SD) gg 25.88 25.92 25.75 25.97 25.83
03) (4.118) (4.215) (3.968) (4.170) (4.114)
Median \\ 24.97 25.55 25.68 25.37 25.73 25.43
v
Min, Max Q 16.3,34.9 | 13.9,34.9 | 16.1, 34.9 | 16.3,34.9 | 13.9, 34.9 | 13.9, 34.9
+ —
BMI Category’\ )
<30 kg/ ’\\J 595 (83.6) [1737 (81.8)| 576 (81.0) | 591 (83.5) | 570 (80.9) [2332 (82.2)
117 (16.4) | 387 (18.2) | 135 (19.0) | 117 (16.5) | 135 (19.1) | 504 (17.8)
S
%Tobacco use, n
Current 136 (19.1) | 406 (19.1) | 139 (19.5) | 142 (20.1) | 125 (17.7) | 542 (19.1)
smoker/tobacco user
Former smoker/tobacco| 141 (19.8) | 404 (19.0) | 137 (19.3) | 131 (18.5) | 136 (19.3) | 545 (19.2)
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PreHevbri

Demographic Engerix-B Pooled Lot A Lot B Lot C Total
Variable (N=712) | (N=2124) | (N=711) | (N=708) | (N=705) | (N=2836)
Non-smoker/non 435 (61.1) |1313 (61.8)| 435 (61.2) | 435 (61.4) | 443 (62.8) |1748 (61.6)
tobacco user 2 )
Average Daily Alcohol @
Consumption, n (%) N I
0-1 drink/day 653 (91.7) |1992 (93.8)| 673 (94.7) | 660 (93.2) | 659 (9%\{645 (93.3)
2-3 drinks/day 54 (7.6) 120 (5.6) 32 (4.5) 45 (6.4) 43(6%) 174 (6.1)
= 4 drinks/day 5 (0.7) 12 (0.6) 6 (0.8) 3 (0.4) @0.4) 17 (0.6)
Country/Region, n (%) §l‘
United States 188 (26.4) | 562 (26.5) | 191 (26.9) | 186 (2 * 185 (26.2) | 750 (26.4)
Canada 31 (4.4) 90 (4.2) 31 (4.4) 2 (A:. 30 (4.3) 121 (4.3)
Europe 493 (69.2) 1472 (69.3)| 489 (68.8) A 9.6) | 490 (69.5) |1965 (69.3)
N4

® Numbers analysed

S

The FAS included 2640 subjects who received at least cmation and had at least baseline and 1
\e .

post baseline immunogenicity assessment: 673 in th

group, 661 in the Lot B PreHevbri group and 656 j

The PPS1, which included all subjects in the F
and 1 post-baseline immunogenicity assessmen

baseline, and had no major protocol devi
including 642 subjects in the Engerix-B gro
in the Lot B PreHevbri group and 627 in

The PPS2, which included all subj
outside of the defined windows

,2381 subjects, including 60@
group, 591 subjects in th

Primary Immunogeni

The primary
GMC of an‘ti—
(Lots A,
10. belo

th as met.

eSt;EII

e Outcomes &

ation

e Lot C PreHevbri group.

erix-B group, 650 in the Lot A PreHevbri

0 received all 3 vaccinations, had at least baseline

at the timepoint of interest), were seronegative at
ns leading to exclusion comprised 2,511 subjects,

, 620 subjects in the Lot A PreHevbri group, 622 subjects
e Lot C PreHevbri group.

the PPS1 except those who attended study visits 3 and 4

Endpoint: Lot-to-Lot Consistency of PreHevbri

Day 168 [+/- 28 days], V4/Day 196 [-7/+14 days]), comprised
ects in the Engerix-B group, 590 subjects in the Lot A PreHevbri
PreHevbri group, and 597 in the Lot C PreHevbri group.

int of the study was lot-to-lot consistency for immune response, as measured by

ross the 3 independent, consecutively-manufactured lots of PreHevbri at Day 196

), i.e. 4 weeks after the third vaccination. The results for PPS1 are presented in Table

-to-Lot consistency was demonstrated as the 2-sided 95% Cls for the GMC ratios

betwe@ s were within the pre-specified margin of [0.67, 1.5] and therefore, the primary endpoint of
Wi
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Table 10 Geometric Mean Concentration of Anti-HBs at Day 196 for Lot-to-Lot Consistency
(Per Protocol Set 1)

PreHevbri Lot A PreHevbr iLot B PreHevbri Lot C

Statistic (N=620) (N=622) (N=627)
Number of subjects evaluated 611 610 619,
Mean (SD) 5883.93 (5.423) 4824.06 (6.293) 5505.98 (@
Median 12200.00 10700.00 12 90
Min, Max 2.1, 20000.0 2.1, 20000.0 2@000.0
Mean adjusted GMC (SE) 5882.25 (1.074) 4821.65 (1.074) 9 (1.074)
95% ClI 5112.43, 6767.99 4190.10, 5548.39 mi 63, 6403.73
Adjusted GMC Ratio (95% CI) N

Lot A vs Lot B 0.82 (0.67, 1.0( \

Lot Avs Lot C 0.95 (0.78, {Nv

Lot B vs Lot C 1.16 (O.‘a@)ﬁ

Analysis of lot-to-lot consistency based on PPS2 shown in Table @gi

Table 11 Geometric mean concentration (GMC) of anti- G antibody and GMC ratio at

Day 196 for lot-to-lot consistency (Per Protocol Setb

GMC (mIU/mL) Sci-B-Vac Lot -B—Vac Lot B Sci-B-Vac Lot ©
(N=590) (N=591) (N=5%7)
EMC
n 58%2 582 589
Mean 5979.52 4855.28 5553.23
3D 404 5.983 5.9%28
oo 10450.00 12100.00

Median
Minimum, Maximum 2. oo.0 2.1, 20000.0 2.1, 20000.0

Ql, o3 3 N, 20000.00 21%0.00, 20000.00 2690.00, 2Q0000.00
Rdjusted GMC 5977.80 4852.86 5557.54

Rdjusted Standard Error of GMC 1.075 1.073 1.075
2djustsd 95% CI of GMC 183.73, 6B93.52 4208.17, 5596.31 4823.20, 6403.68

Vaccine Comparison vs. Lot A

Unadjusted GMC Ratic Q 0.81 0.93
Unadjusted 95% CI of GMC Ratio — 0.66, 0.99 0.7€, 1.14
Rdjusted GMC Ratio t -—- 0.81 0.92

2djustsed 95% CI of GMC Ratio - 0.66, 0.99 0.76, 1.14

Vaccine Comparison ws. Lot B

Unadjusted GMC Ratio -—= - 1.14
Unadjusted 95% CI of GMC Ratic -— - 0.24, 1.40
Rdjustsd GMC Ratio -—- - 1.15
Adjusted 95% CI of GMC Ratic (G — - 0.94, 1.40

Note: Sci-B-Vac = PreHNY

Although, the 2—sid% Cls of the anti-HBs GMC ratio between Lot A and C and between Lots B and
C were within th pre-specified margin of [0.67, 1.5]; the 95% Cls for the pairwise comparison of Lots
A and B [0.6 :M were not within this pre-defined interval.

Results fi % AS analysis (including and excluding subjects who were seropositive at baseline) were
con&sterb&h the PPS1 analysis

Immunogenicity Endpoint: Non-Inferiority of PreHevbri versus Engerix-B at Day 196

“inferiority of PreHevbri compared with Engerix-B was assessed by comparing the SPR induced by
PreHevbri and Engerix-B at Study Day 196, 4 weeks after receiving the third vaccination. Data from
the 3 lots of PreHevbri were pooled for this analysis. Results based on PPS2 are provided in Table 12.
below. The lower bound of the 95% CI of the difference in SPR was 2.9%, which was greater than the
preset margin of 5%. As such, non-inferiority of PreHevbri as compared with Engerix-B at Day 196 was
demonstrated and the secondary endpoint was met.
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Table 12 . Analysis of Seroprotection Rate, 4 Weeks after the Third Vaccination — Day 196
for PreHevbri Compared to Day 196 for Engerix-B (Per Protocol Set 2) in study Sci-B-Vac

002
Pooled
Engerix-B PreHevbri
Parameter (N=603) (N=1/78)
Number of subjects evaluated 592 1
Number of subjects that achieved seroprotection 561
Seroprotection Rate (SPR) 94.76% { .26%
\d -
95% ClI 92.65%, 96.41% '&7&: 99.60%
v
Estimated difference in SPR ‘m
95% ClI

Results for the FAS analysis (including and excluding subjects who were serop
consistent with the PPS2 analysis. Excluding subjects who were seropositive

baseline, the SPR in

FAS was 99.1% in pooled PreHevbri group and 94.5% in the Engerix-B gr@t Day 196. The
difference in SPR (PreHevbri minus Engerix-B) was 4.6% (95% CI: 3.0% .67%). Results for the ITT
analysis were also similar.

Seroprotection rates at Study Day 196 from the subgroup analy
and differences in the SPR between pooled PreHevbri and Engegi

Table 13 . Seroprotection Rate of PreHevbri

Subgroup (Per-Protocol Set 2)

Si

Gk

&tabulated in Table 13. below
roups are displayed in Figure 3.

erix-B at Study Day 196 by

Compar?\
oY

Engerix-B Pooled PreHevbri
Subjects who \\J Subjects who
Achieved Achieved
Seroprotection Seroprotection
Subgroup (n/N) SPR % ClI (n/N) SPR 959% CI
Gender
Men 225/241 93.36% 89.44%, 732/737 99.32% 98.42%,
R 96.16% 99.78%
Women 336/351 95@ 93.05%, 1008/1016 99.21% 98.45%,
0 97.59% 99.66%
Race ‘
White 520/550 4.55% 92.30%, 1618/1631 99.20% 98.64%,
\ 96.29% 99.57%
Black or African 27/27 Q" 100.00% 87.23%, 82/82 100.00% | 95.60%,
American 100.00% 100.00%
Other 14/Q 93.33% 68.05%, 40/40 100.00% 91.19%,
\ 99.83% 100.00%
Ethnicity @
Hispanic or /54 90.74% 79.70%, 139/139 100.00% 97.38%,
Latino . 96.92% 100.00%
Non-Hispanic N 510/536 95.15% 92.97%, 1596/1609 99.19% 98.62%,
Latino * 96.81% 99.57%
Countryx
United States 125/138 90.58% 84.43%, 4007405 98.77% 97.14%,
2 94.89% 99.60%
Ca 21/22 95.45% 77.16%, 76/77 98.70% 92.98%,
99.88% 99.97%
Euh:)e 415/432 96.06% 93.77%, 1264/1271 99.45% 98.87%,
97.69% 99.78%
BMI (kg/m?)
>30 80/91 87.91% 79.40%, 314/315 99.68% 98.24%,
93.81% 99.99%

Assessment report

Page 55/83



Given that only young (18-45 years) healthy su
universally high rates of seroprotection acros
vaccination, the advantage of PreHevbri over
be associated with reduced immunogenic

as evident in Sci-B-Vac-002.

9
b\}

@

Engerix-B Pooled PreHevbri
Subjects who Subjects who
Achieved Achieved
Seroprotection Seroprotection

Subgroup (n/N) SPR 9596 CI (n/N) SPR 9596 CI

<30 481/501 96.01% 93.90%, 1426/1438 99.17%
97.54%

Daily Alcohol Consumption

>4 Drinks 4/4 100.00% 39.76%, 8/8 100 000/6
100.00% *&7 |/ 100.00%

2-3 Drinks 38/42 90.48% 77.38%, 103/103 100.@%‘ 96.48%,
97.34% r\ 100.00%

0-1 Drink 519/546 95.05% 92.89%, 1629/1642 M% 98.65%,
96.72% 99.58%

- §

Smoking Status x’

Current Smoker 88/100 88.00% 79.98%, 312/316 98.73% 96.79%,
93.64% 99.65%

Past Smoker 113/119 94.96% 89.35%, 342/3'@‘ 98.84% 97.07%,
98.13% 99.68%

Non-smoker 360/373 96.51% 94.11%, &090 99.54% 98.93%,
98.13% ) 99.85%

Concomitant Vaccination with Non-study Vaccines

No Vaccination 459/486 94.44% 92.02%, 7 ¥45/1458 99.11% | 98.48%,
96.31‘VA0 99.52%

Vaccination 102/106 96.23% 9Q.62 @ 295/295 100.00% 98.76%,
98.96% 100.00%

h

were enrolled to Sci-B-Vac-002 and the
reHevbri and Engerix-B after the third

rix-B in subgroup-based intrinsic factors known to
K.}uch as such as male gender, age and diabetes) was not
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Figure 3. Subgroup Analysis of the Difference in SPR (PreHevbri — Engerix-B) at Study Day

196 (Per-Protocol Set 2)
SPR (Sci-B-Vac) - SPR (Engerix)

Subgroup (95% CI)
Gender

Men 6.0% (3.3% t0 9.99
Women e 3.5% (1.7% 10 6.2
Race ot

White 4.7% @ 19%)
Black or African American P

Other - 6.7% (-29¢% to 30.1%)

Ethnicity

Hispanic or Latino I Q} (4.0% to 19.9%)
Non-Hispanic or Latino e & .0% (2.4% to 6.2%)
Region 0

us —— /b 8.20 (4.1% to 14.3%)
Canada . 3.3% (-3.4% to 20.7%)

Europe 3.4% (1.8% to 5.7%)

BMI

> 30 kg/n’ e 11.8% (6.5% to 20.1%)
<30 kg/m? i Q 3.2% (1.7% to 5.3%)
Daily Alcohol Consumption \O

>

>4 Drinks 0

2-3 Drinks —0-6— 9.5% (3.8% to 22.1%)
0-1 Drinks H_Q 4.2% (2.6% to 6.3%)
Smoking Status

Current Smoker s a— 10.7% (5.5% to 18.6%)
Past Smoker 3.9% (.7% to 9.5%)
Non-smoker 3.0% (1.5% to 5.4%)

o—

with Non-study Vaccines

e—i
No Vaccination O 4.7% (2.9% to 7.1%)
——
Vaccination 3.8% (1.5% to 9.3%)

Concomitant Vaccination bo

é 0% 0% 10%  20%  30%  40%

\2 Difference in SPR (Sci-B-Vac - Engerix)

No asymmetry wds eyident from examination of the funnel plots for the difference in the SPR between
d Engerix B groups by region at Study Day 196, as shown in Figure 4. below.

3
pooled PreHev

N\
Q}}
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Figure 4 . Funnel plot of seroprotection rate 4 weeks after the third injection — D196 by
centre (PPS2)
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® Exploratory analyses \O

Non-Inferiority of PreHevbri at Study Day 168 ver@Enqerix-B at Study Day 196

Non-inferiority of PreHevbri compared with En@—B was assessed by comparing the SPR induced by
PreHevbri at Study Day 168 (20 weeks following“he second vaccination, just prior to the third
vaccination) and Engerix-B at Study Day weeks following the third vaccination); results for the
PPS2 analysis are presented in Table 14}

Table 14 Analysis of Seroprot @ate at Day 168 for PreHevbri Compared to Day 196 for
Engerix-B (Per Protocol Set 2)6

Engerix-B PreHevbri
Parameter 'O (N=603) (N=1778)
Number of subjects evaluatek\ 592 1775
Number of subjects that achw seroprotection 561 1605
SPR \ 94.76% 90.42%
95% CI .,b 92.65%, 96.41% 88.96%, 91.75%
Estimated diffe;e:@SPR -4.34%
95% ClI {\_‘ -6.48%, -1.90%

L 4
The lowe IW the 95% CI exceeded -10%, the commonly-used statistical margin of non-inferiority
for vacci @ Donken, de Melker et al. 2015). The statistical criterion for non-inferiority of SPR after 2
doses@'eHevbri compared with 3 doses of Engerix-B was met in the age group of adults 18-45

ye
Se rotection rates at Study Days 168, 196 and 336

Consistent with the SPR results at Day 196 reported above, higher SPR was noted in the pooled
PreHevbri group as compared with the Engerix-B group at Day 168 and Day 336. Comparison of SPR in
the pooled PreHevbri group to Engerix-B group in the PPS2 is presented in Table 15
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Table 15 . Summary of Seroprotection Rate at Day 168, Day 196, and Day 336 by Treatment
Group (Per Protocol Set 2)

Engerix-B Pooled PreHevbri Estimated
Difference in

Visit n/N SPR n/N SPR SPR2 95906 Cl2
Day 168 311/603 51.58% 1605/1775 90.42% 38.85% 34.84%,
44,0596

Day 196 561/592 94.76% 1740/1753 99.26% 4.49% @0%,

.63%

Day 336 536/580 92.41% 1695/1718 98.66% 6.25% \\/4.26%,
8.74%

The SPR was similar in PreHevbri Lots A, B and C at Day 168 (89.8% Lot A, 90.2 B, 91.3% Lot
C), Day 196 (99.5% Lot A, 99.3% Lot B, and 99.0% Lot C) and Day 336 (99.0@( A, 98.8% Lot B,
98.3% Lot C). A0

The higher SPR in the pooled PreHevbri group compared with Engerix-B 0 noted across

subgroups at Day 168 and Day 336 with always the highest estimated Wence at day 168 compared
to Days 196 and 336.

Geometric Mean of Anti-HBs Titers at Study Days 168, 196, and é

Table 16. presents the anti-Hbs response, as measured by G?@ Day 168 (20 weeks following the
second vaccination and prior to the third vaccination), Da (& weeks after the third vaccination),
and Day 336 as well as adjusted estimates of GMCs by thent group and visit in PPS2. Similar
patterns were seen in the analysed subgroups.

Table 16 . Geometric Mean Concentration of i-HBs and GMC Ratio at Day 168, Day 196,
and Day 336 by Treatment Group (Per Protogol Set 2
Engerix—BQ Pooled PreHevbri
(N=603) (N=1778)
Day 168 19@, 336 168 196 336
n 603 ;31 580 1775 1753 1718
Mean (SD) 14.99 6 473.02 118.95 5443.07 2093.80
(7.149) 768) (11.826) (6.622) (5.776) (6.842)
Median 11.53' 900.00 581.50 128.00 11700.00 3135.00
Q1, Q3 2. \ 333.00, 95.65, 33.20, 2640.00, 632.00,
5 12250.00 3640.00 451.00 20000.00 10100.00
Mean Adjusted ﬁo 1567.22 473.11 118.76 5442.39 2093.67
M E \ 1.084 1. 1.04 1.04
GMC (SE) 'z 80) (1.084) (1.090) (1.046) (1.048) (1.051)
959% CI . Q» 12.95, 1338.69, 399.57, 108.77, 4967.23, 1897.92,
'\ 17.51 1834.75 560.19 129.67 5963.00 2309.60
Ratio ¢ kj 7.89 3.47 4.43
(PreHe \
/Engﬁg )
9 %I/of the 6.62, 2.89, 4.17 3.64, 5.38
i nce 9.39
N

Proportion of Subjects Achieving Anti-HBs Titers =100 mlU/mL

At each timepoint, the proportion of subjects who achieved anti-HBs titers 2100 mlU/mL was higher in
the pooled PreHevbri group as compared with the Engerix-B group (55.3% vs 16.6% at Day 168,
95.8% vs 86.3% at Day 196, and 92.7% vs 74.0% at Day 336).
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The same pattern was seen in the sub-group analysis.

Rate of Non-response at Day 196

Rate of non-response, defined as the proportion of subjects not attaining anti-HBs titers 210 mlU/mL,
was compared at Day 196 in the Engerix-B and pooled PreHevbri groups. The rate of non-resporRse
was lower in the pooled PreHevbri group as compared with the Engerix-B group (0.74% vs 5,249%0).

® Summary of main efficacy results

.
The following table summarises the efficacy results from the main studies supporting '{ sent
application. These summaries should be read in conjunction with the discussion on 6 | efficacy as

well as the benefit risk assessment (see later sections).

Table 17 Summary of efficacy for trial Sci-B-Vac 002 &
b

Table 22. | Summary of efficacy Title: A Double-blind Randomized Con Ml'rial to Assess the Lot
to-lot Consistency of PreHevbri in Adults (CONSTANT)

Study identifier Sci-B-Vac-002
Design Randomized, double-blind, multicenter, éstudy
Duration of main phase: First j enrolled: 14 December 2017
Las t completed: 08 October 2019
Duration of Run-in phase: No plicable

Duration of Extension phaseg, | Applicable

Hypothesis Equivalence and Non-inferiority

Treatments groups PreHevbri Lot A O 3 intramuscular (IM) injections of PreHevbri
from lot A (B1291V1) at Study Day O, Study

0 Day 28 and Study day 168.
PreHevbri Lot B & 3 intramuscular (IM) injections of PreHevbri
from lot B (B1331V1) at Study Day 0O, Study

- Day 28 and Study day 168.
PreHevbri c@ 3 intramuscular (IM) injections of PreHevbri

from lot C (B1301V1) at Study Day O, Study
Day 28 and Study day 168.

Poole, @B—Vae Pooled data of PreHevbri Lot A, B and C
E -B 3 intramuscular (IM) injections of Engerix-B at
Study Day 0, Study Day 28 and Study day
. 168.
Endpoints and imary GMC of anti-HBs | Geometric mean concentration (GMC) of anti
definitions @kndpoint at Day 196 HBsAg antibody ratios 4 weeks after the third

y third injection (day 196)
endpoint

*

Q injection (day 196)
.
:\ Secondar |SPR at Day 196 Seroprotection rate (SPR) 4 weeks after the

Databa 13 Dec 2019

Rﬁ:@ And Analysis

&&is Primary Analysis
d ription

Analysis population Per protocol set 1 (PPS1) and Per protocol set 2 (PPS2)
and time point
description

Descriptive statistics | Treatment group | PreHevbri Lot A PreHevbri Lot B | PreHevbri Lot C
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and estimate Number of

variability subjects (PPS1) 611 610 619

Mean adjusted 5882.25 (1.074) | 4821.65 (1.074) | 5569.89 (1.074)

GMC (SE)
(5112.43, (4190.10, (4844%3,
[0)
95% Cl 6767.99) 5548.39) 6403
4
Number of @
subjects (PPS2) 582 591 V

Mean adjusted ¢

GMC (SE) 5977.80 4852.86 627.54

95% ClI (5183.73, (4208.17, (4823.20,

6893.52) 5596.31) 6403.68)
Effect estimate per Comparison |PreHevbri Lot A |PreHev 'N‘ PreHevbri B —
comparison groups —PreHevbri Lot |PreHev C |[PreHevbri Lot B
5 \v

GMC of Adjusted 0.82 o.% 1.14

anti-HBs | GMC ratio

at Day 95% CI (0.67, 1.00) 0.77, 1.14) (0.94, 1.39)

196, PPS1 —

Equivalence |[0.67, 1.5] )0.67, 1.5] [0.67, 1.5]

anti-HBs |GMC ratio

margin
GMC of Adjusted 0.81 0 0.93 1.14

at Day o v
95% CI (0,66, 099) (0.76, 1.14) (0.94, 1.4)
196, PPS2 ‘
Equivalence [0.%1.5] [0.67, 1.5] [0.67, 1.5]
margin
Notes The primary endpoint dt on the PPS1 population, but not on the PPS2
population. The mean@E were based on the log10-transformed data,
then performed back to anti-HB titer. The adjusted GMC ratios were analysed

using ANCOVA Wlkaédjusted for log transformed pre-vaccination (baseline)

titer. N

Analysis Secondary a Is
description

Descriptive statistics |Treatmen @ p Pooled PreHevbri Engerix-B
and ebs.f.'mate Numbef ofjsubjects 1778 592
variability eval PPS2
S Y)ay 168, n, % 1740, 99.26% 561, 94.76%
95%¢lI (98.74%, 99.60%0) (92.65%, 96.41%)
Effect estimate per% Comparison groups Pooled PreHevbri — Engerix-B
comparison SPR at Day 168 Difference in SPR 4.49%
O\Q 95% CI (2.90%, 6.63%)
Non-inferiority -5%
. .
N margin
Notes - The secondary endpoint is significant, non-inferiority of Pooled-PreHevbri vs

Engerix-B regarding SPR at Day 168 was demonstrated. Seroprotection was

@ defined as anti-HB titers 10= mIU/mL in serum. The estimated difference in
proportions [SPR(pooled PreHevbri) -SPR(Engerix-B)] and 2-sided 95% Cls
were calculated using the Miettinen and Nurminen method.

2.5.5.3. Clinical studies in special populations

Since PreHevbri was licenced in several countries since year 2000, a humber of investigator-initiated
studies have been conducted to evaluate the immunogenicity in populations that are known to respond
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sub-optimally to HBV vaccination. These investigator-initiated studies included e.g. subjects with HIV
(Alon 2017), ESRD (Weinstein 2004), chronic kidney disease (CKD) (Elhanan 2018) and dialysis
patients (Hung 2020). The immunogenicity in these investigator-initiated studies, including studies at
different doses and using different administration routes than proposed in the current MAA, support
the use of Prehevbri in subjects with HIV, end-stage renal disease and patients on dialysis. b

L 4

2.5.6. Discussion on clinical efficacy c@

Design and conduct of clinical studies {

The study design of the first pivotal study Sci-B Vac 001 was planned and conduct compare the
immunogenicity of a three-dose regimen of PreHevbri to a three-dose regimeMof Eggerix-B as a
comparator to generate immunogenicity data in older adults. Engerix-B is cofisidetred the standard of
care for the prevention of hepatitis-B in Europe. The study enrolled adult su ts 18 years and older,
who were randomized in a 1:1 ratio to either receive PreHevbri or Enge,

Study Sci-B-Vac-002 was a double-blind, 4-arm, randomized study o demonstrate the manufacturing
equivalence of 3 lots of the PreHevbri and to compare the immu Q
regimen of PreHevbri to a 3-dose regimen of Engerix-B. Eligiblf m

icity and safety of a 3-dose
cts were healthy men and women
who were 18 to 45 years of age. Subjects were randomized i :1:1 ratio to one of three lots of

PreHevbri (Lot A, Lot B, or Lot C) or to Engerix-B.

Objectives and endpoints were planned similar in bo es and are considered appropriate by the
CHMP. Enrolled subjects suffered from the same spe&n of comorbidities. The age-range in the
second pivotal study (Sci-B-Vac 002) was limited 5 years. The CHMP considered that the
proportion of adult non-responders is higher in J Q
documented age-dependent decline in respon@e to the currently licensed HBV vaccines. Therefore,
the pivotal trial Sci-B-Vac 001 was the m important study to demonstrate a higher immune-
response in older adults. 80 % of subje m

uals aged 30 years and above: there is a well-

enrolled were aged 40 years and above. The studies
included a larger subgroup of subjectsayith*obesity (BMI > 30 kg/m2), but a rather small subgroup of
subjects with e.g. diabetes, i.e. o mon factors known to be associated with impaired immune
response. 6

The Applicant has provided o ited data from groups with reduced response to hepatitis vaccines
other than older adults, sb people with kidney or liver disease, or HIV infection.

o

Efficacy data.an@ditional analyses

Study Sci—p— ac-001 had two co-primary endpoints that were tested hierarchically. The primary
immuno ity endpoint of the study was the SPR at Study Day 196, 4 weeks after receiving the third
injection%ther PreHevbri or Engerix B. Seroprotection was defined as anti HBs levels of 210
ip serum and SPR was the percentage of subjects achieving seroprotection. The two co

analyses were (1) non inferiority of PreHevbri compared to Engerix B in subjects =18 years old
udy Day 196 and (2) superiority of PreHevbri compared to Engerix B in subjects =45 years old at
Study Day 196. Both co-primary endpoints were met in Study Sci-B-Vac 001. These results of non-
inferiority and superiority were consistent across key subgroups, which were enrolled in this study. Key
subgroups were defined by age, gender, diabetes status, BMI, daily alcohol consumption, and smoking
habits. Women achieved higher seroprotection rates compared to male subjects in both treatment
groups. The SPR values decreased in both vaccine-arms with increasing age, smoking, BMI above 30
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and more than 1 drink per day. The CHMP considered that this phenomenon of decreased immune
response is known from former hepatitis-B vaccines and that the Applicant addressed the issue by
adding the key subgroups in the study design and the corresponding immunogenicity analysis.

the SPR for PreHevbri at Study Day 168, compared to the SPR for Engerix- B at Study Day 19
be assessed. If that endpoint was met, then non-inferiority of PreHevbri at Study Day 56,
Engerix- B at Study Day 196 was to be assessed. The first secondary objective was not t: (o]

A hierarchical testing method was used for the secondary endpoints analyses. First, non-inferigrity of
@ to
ed to
doses of PreHevbri were not non inferior to three doses of Engerix B, suggesting that i three
dose regimen of PreHevbri is required in a predominantly older population to achieve{l:ig
of seroprotection. Only the youngest age stratum (18-44 years) developed a com le SPR after two
doses PreHevbri compared to three doses Engerix 87.2% vs 91.1%. The first ary objective was
not met and therefore, the results for the non-inferiority analysis of PreHev% tudy Day 56,
compared to Engerix B at Study Day 196 are not discussed due to hierarc@

uate levels

sting method.

Exploratory analysis showed that SPR in the PreHevbri arm was more wice as high as the SPR in
the Engerix-B arm at all timepoints in the first 6 months: 16.0% vs. 7.7% at Study Day 28, 51.5% vs.
23.9% at Study Day 56, and 66.0% vs. 27.4% at Study Day 168. thermore, significantly higher

GMCs of anti-HBs were noted for PreHevbri compared with Engerix¢-B at all timepoints. Markedly higher
anti-HBs titers were noted after the second dose of PreHevbri dy Day 56) with GMC of 17.25
mlU/mL as compared with 5.85 mlU/mL in the Engerix B -HBs titers peaked at Study Day

196 in both treatment arms with higher GMCs noted in eHevbri arm as compared with the
Engerix-B arm (1148.31 mlU/mL vs 192.65 mIU/mL\

higher in the PreHevbri group compared to the E -B group. The rate of non-responders was

higher in the Engerix-B arm compared to the @vbri arm. Overall, subjects generally responded well

to PreHevbri and better than to Engerix- egardless of demographic and baseline factors. While
B&Jesponse to HBV vaccination in both vaccines, the impact

At all timepoints, the rate of subjects who achieveijhe expected anti-HBs level 2100 mIU/mL was

increasing age is a factor associated wit

of this factor is consistently lower across ge groups in the PreHevbri group compared to the
Engerix-B group. These results indic romising treatment option in cases of insufficient immune
response.

Of note, investigations to add @'Ie exploratory endpoints related to antibody responses against pre-
S1 and pre-S2, as well as ce&ediated immune response against HBsAg were provided by the
Applicant. Regarding anti @ S1 and anti Pre-S2 antibody responses, high avidity antibody responses
were induced againstére-S1%and/or pre-S2 in approximately 23% of subjects vaccinated with
PreHevbri. It is possi at the response rate is higher than seen, but the lack of sensitivity of the
assay may preclude i etection. Although there appears to be some degree of correlation of positive
response to p —@wd pre-S2 with anti-HBs titers, the sample size was very limited and may limit the
interpretationfof the data. Despite assay variability and false positives associated with the cultured
ELISpot ‘&

s
magnitug

detect cell-mediated immunity results, the frequency of detectable responders and
@' response was greater with PreHevbri (N=80). Statistically significant between group
differ ere observed on Day 35 (7 days after the second vaccination with both vaccines). At this
ti %background activity was high in both groups. However, the difference in adjusted mean

ency of IFN-y-secreting SFU/million PBMCs was statistically significant (p < 0.05) and greater in
PreHevbri subjects. These responses to pre-S1 and pre-S2 at Day 35 in the PreHevbri group were
correlated with anti-HBs titer at Day 196. A similar, statistically significant correlation between ELISpot
responses against the pre-S1, pre-S2 and S antigens at Day 175 and anti-HBs titers at Day 196 was
also observed in PreHevbri subjects after 3 doses of vaccines. Notwithstanding the limited sample size
(N=50), correlation of mean stimulation index of pre-S2 on Day 175 with anti-HBs Geometric Mean
Titers on Day 196 was also statistically significant in the PreHevbri subjects. Further correlation
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analyses demonstrated strong and statistically significant correlations between ELISpot responses to
pre-S2 at Day 35 after vaccination with PreHevbri and anti-HB titers in subjects at Days 56 and 168.
No such correlations to pre-S1 and pre-S2 were seen in the Engerix-B group indicating that the
ELISpot response observed in this group were likely background "noise" of the assay. Despite
containing half the antigen content of Engerix-B, PreHevbri is considered to induce a compara
magnitude of response to HBsAg in a similar number of subjects after the second and third b
relative to Engerix-B. @

Data from investigator-led studies indicated an adequate immune response to PreHevb'\@lo Mg and
20 pg doses) in subjects with HIV, end-stage renal disease (ESRD) and patients on sis who were
vaccine-naive or non-responders to previous vaccinations. O

The primary immunogenicity endpoint in study Sci-B-Vac 002 of lot-to-lot congsistericy between the 3
batches was met for the PPS1 and FAS population, but not for the PPS2 po ion subjects who
attended study visits 3 and 4 outside of the defined windows (V3/Day 168y +/* 28 days], V4/Day 196
[-7/+14 days]). Even though the lot-to-lot consistency could not be pr@for the PPS2 population for
the comparison of Lot A vs Lot B, the difference in PPS1 and PPS2 tlt re negligible.

The secondary immunogenicity endpoint, i.e. the demonstration -inferiority of PreHevbri
compared with Engerix-B, was assessed by comparing the SP @ercentage of subjects with anti-
HBs titers 210 mlU/mL) induced by PreHevbri and Engerix-B dy Day 196, 4 weeks after
receiving the third vaccination. Data from the 3 lots of Prelevbri were pooled for this analysis. The
pooled SPR at study day 196 in subjects in the PPS2 an@ who received PreHevbri was 99.3 %
compared to 94.8% for subjects who received EngerM -e. a difference of 4.50% (95% ClI: 2.9,
6.6). Non-inferiority of PreHevbri compared to Engerix B was based on the difference in SPR and the
lower bound of the 2-sided 95% CI, using a -5% in of non-inferiority. 2.9 as the lower bound
proved the non-inferiority of PreHevbri compa@ Engerix-B. The SPR in the PreHevbri group was
consistent across all subgroups evaluated, and a‘higher SPR as compared with the Engerix-B group
was noted in all subgroups, with the exc &of the subgroup of Black or African American subjects
and the subgroup of subjects who con CJ =4 alcoholic drinks at baseline. These subgroups of
subjects achieved a 100% SPR wi B%Engerix—B and PreHevbri, although the sample sizes were
small. &

The first exploratory objective monstrate non-inferiority of PreHevbri compared with Engerix-B
was assessed by comparing &SPR induced by PreHevbri at Study Day 168 (20 weeks following the
@ o the third vaccination) and Engerix-B at Study Day 196 (4 weeks

. The statistical criterion for non-inferiority of SPR after 2 doses of

second vaccination, just p
following the third vagginatio
PreHevbri comparem doses of Engerix-B was met in the age group of adults 18-45 years.

Higher mean G nti-HBs were noted after vaccination with PreHevbri (pooled) compared to
Engerix B afte’ e%second vaccination at Study Day 168 (118.95 mIU/mL vs 14.99 mlU/mL) and after
the third \ac@on at Study Day 196 (5443.07 mlU/mL vs 1526.26 mlU/mL). The rate of non-
respondb lower in subjects who received PreHevbri compared to Engerix-B.

Overa@ substantially higher mean GMC in the PreHevbri group compared to the Engerix-B group at
all ed time points is considered clinically relevant. In addition, a plot showing the distribution of

s titers (reverse cumulative distribution plot) for the PreHevbri group and the Engerix-B group
was provided for each time point from both the Sci-B-Vac 001 and the Sci-B-Vac 002 study. At each
timepoint, higher titers were achieved by a greater percentage of subjects in the PreHevbri group
compared to the Engerix-B group in both studies. Peak titers were achieved at Day 196, 4 weeks after
the third vaccination in both studies.
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It was observed that GMC of anti-HBs titers in the PreHevbri group continued to be higher compared to
the Engerix-B group up to day 336 (6 months after the third vaccination). The higher peak titers at
Day 196 in the PreHevbri group in both studies were shown to translate into higher rates of
seroprotection at one year (Day 336) at both the 10 mlU/mL and the 100 mlU/mL thresholds.

An investigator-initiated follow-up study is being conducted in Finland by one of the principal ¢
investigators of the Sci-B-Vac-001 Phase 3 study to evaluate the long-term persistence of iIs B
surface antibodies (anti-HBs) in Sci-B-Vac-001 study subjects who achieved seroprotecti ¥€. anti-
HBs = 10 mlU/mL) after a 3-dose regimen of PreHevbri compared to Engerix-B. with thi mission,
the Applicant provided persistence data up to 2.5 years after vaccination either with Epgerix-B or
PreHevbri. These data indicated a robust and lasting immune response, which Waldered
convincing by the CHMP. It was demonstrated that the level of GMTs and ser ion rates for the
PreHevbri vaccine group are higher than for the Engerix-B-group. Moreover Sthe faroportion of subjects
in the PreHevbri group that have retained titers > 100 mlU/mL is approxi@ two-fold compared to
the Engerix-B group.

The CHMP recommended that results from this investigator-initiated folloW-up study be submitted once
published.

2.5.7. Conclusions on the clinical efficacy Q

Overall, the data from the two pivotal and several supp Qstudies indicated immunogenicity of
PreHevbri across the age (above 18 years) as well a% key subgroups. The proposed 3-dose
schedule was supported by SPRs and GMCs documented®in the pivotal trials.

The efficacy profile of PreHevbri is consideredté ort a positive B/R balance.

Within the two pivotal studies -Vac-001 and Sci-B-Vac 002) a total of 2,920 subjects were
exposed to PreHevbri, of Whﬂ ¥725 (93.3%) received the full 3-dose schedule. This number is
regarded as adequate, in ance with the WHO guideline (2017 “Annex 9, Guidelines on clinical
evaluation of vaccines: reﬁory expectations”), taking into consideration that also data from the
post marketing settin e available for this vaccine and no safety concerns arouse to date. The most
frequent reasons fo@completing the study were “lost to follow up” (N=166), “withdrawal of consent
not due to AE’;( ). “pregnancy” (N=13) and “moved from the study area” (N=9). Withdrawal for
non-serious Al \Q documented for 6 subjects, and due to SAEs for 3 subjects.

2.5.8. Clinical safety

2.5.8.1. Patient exposure

The studi ¥ led only adult patients (=18 years). This was considered acceptable, as the paediatric
indicatio ot sought by the Applicant. Elderly subjects =65 years (N=296, 37.2% in study Sci-B-
Vac-0 re included. Demographics between PreHevbri and the comparator Engerix-B in the pooled
da ere well matched, except for age. The imbalance was due to study Sci-B-Vac-002, which

enrolled subjects 18-45 years of age, randomized 1:3 to either Engerix-B or PreHevbri. Thus, in
the polled data set, the percentage of older subjects was lower for PreHevbri (10.1% =65 years of
age) compared to Engerix-B (19.4%).

An additional 1,881 subjects were exposed to PreHevbri or a former formulation of the vaccine
(containing thiomersal, until 1998; containing AIPO,4, until 1994) within other clinical studies, of which
743 subjects were vaccinated with the current formulation of PreHevbri.
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In the post-marketing setting, an estimated 305,302 subjects have been vaccinated with the 10 pg
dose in a 3 dose schedule since 2000.

2.5.8.2. Adverse events

In the two pivotal studies, adverse events were classified as solicited local, solicited systemi b
treatment emergent adverse events, the latter including all unsolicited adverse events OCCL@ within
28 days after each vaccination and all solicited events continuing beyond Day 7. S

Solicited AEs were assessed Day 1-7 following vaccination. Unsolicited AEs were ass€Ssed through day
28 post vaccination, and serious adverse events (SAE), medically attended advers@nt (MAAE) and
new onset of a chronic illness (NOCI) were assessed through day 336.

Any solicited local adverse events were reported in 81.4% and 55.7% of su vaccinated with
PreHevbri and Engerix-B, respectively. The differences between the vacci re mainly driven by the
AE of local pain (72.2% and 44.5%, respectively) and tenderness (71.@—@ 44.2%, respectively).
Local reactions to PreHevbri were more frequent after the first vaccipation (69.8%), compared to the
2nd (61.3%) and 3rd (61.4%) vaccination. {

reported more frequently in the PreHevbri group (2.4%) com

The majority of solicited local reactions were mild to moderat @e solicited local AEs were
with the Engerix-B group (0.9%).

Both frequency and severity of solicited local reactions %her in study Sci-B-Vac-002 compared
to study Sci-B-Vac-001 for both vaccines. A higher réac nicity of PreHevbri compared to
comparator vaccines has also been observed in form%als

lesser extent systemic reactogenicity for PreHevb this trial, the difference might be lower than the
data indicate; of note, Sci-B-Vac-002 enrolled er subjects (18-45 years of age), randomized 1:3

. Concerning the higher local and to a

to either Engerix-B or PreHevbri. Thus, in the pogled data set, percentage of older subjects with less
reactogenicity was lower for PreHevbri (1081% =65 years of age) compared to Engerix-B (19.4%0).
Severe local reactions were reported in @.6% (Sci-B-Vac-001) and 1.1% (Sci-B-Vac-001) subjects for
the Engerix-B group, and for 1.3% a@ % for the PreHevbri group. Due to the imbalance in patient
numbers in study Sci-B-Vac-002, data slightly increase the differences in reactogenicity
observed between the two vacci

Grade 4 local reactions were Jieported for 0.7% (N=10) subjects in the Engerix-B group and 0.5%
(N=14) subjects in the Pr i group. The AE or either redness or swelling/ oedema were not
medically confirmed, as t&ere not medically attended. The maximum diameter was up to 50 mm
(defined as grade 1) and, did not (re-)occur after previous/following vaccinations. Redness and/or

swelling/ oedema ported by less than 3% of subjects vaccinated with either Engerix-B or

PreHevbri. Q
.

Solicited systémicvadverse events included nausea/vomiting, diarrhoea, headache, fatigue and
myalgia. 3 mperature was measured and recorded daily by the subjects for 7 days after each
vaccinati olicited systemic AEs were reported after any vaccination in 54.1% and 64.7% of
subje<gi{n he Engerix-B and PreHevbri group, respectively. Similar to the local reactions but to a
les ent, the frequency and severity of solicited systemic AEs was higher in study Sci-B-Vac-002

ared to study Sci-B-Vac-001.

The difference in the overall systemic reactogenicity was mainly due to myalgia, reported for 28.1% of
subjects in the Engerix-B vaccine group and 41.7% in the PreHevbri vaccine group, respectively. For
myalgia, differences between the vaccines were evident in both studies (24.3% and 34.7%,
respectively in study Sci-B-Vac-001 and 32.4% and 44.4% respectively in study Sci-B-Vac-002).
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Again, the pooled data further increased the difference due to the aspects discussed above for local
reactogenicity.

The majority of solicited systemic AEs were mild to moderate. In the pooled data, severe solicited
systemic AEs were reported in 2.8% subjects in the PreHevbri and 2.6% in Engerix-B group. Respite
higher frequencies for severe systemic reactions in the Engerix-B group in Study Sci-B-Vac-0 3%
versus 1.6%), and 2.9% versus 3.2% in study Sci-B-Vac-002, the higher percentage for Pr@ riin
wGrade 4

the pooled data again was due to the imbalances in subjects enrolled in study Sci-B—Vac—%s
e e of

solicited systemic reactions were reported for 3 subjects in the PreHevbri group, with
nausea/vomiting, headache and fatigue each. {

Fever, defined as body temperature =38°C, was reported in 0.7% to 1.3% of su 'Qvaecinated
within Sci-B-Vac-001 or with one of the three lots (A, B or C) in study Sci-B-Vag¢:002. Severe fever (39
°C to 40°C) was recorded in 0.1% of subjects in study Sci-B-Vac-001 and i o (N=2) of
participants vaccinated with Lot B, and for none vaccinated with Lot A or Isgb Fever >40°C was
documented for one subject (0.1%) vaccinated with Lot C. @

Treatment emergent AEs were reported at similar frequencies WithQach study and in the pooled data
for both treatment arms. The most frequent TEAEs that were re within 28 days of any
vaccination in the PreHevbri and Engerix-B group were heada F@.O% and 10.0%), upper
respiratory tract infection (8.4% and 7.6%), nasopharyngitis % and 4.8%) and fatigue (3.9% and

3.7%), respectively. Also the table presenting all TEAEs, i«€. ifeluding events that occurred with a
frequency below 1%, did not reveal any meaningful im e with regards to the nature or frequency
of TEAS.

The overall frequency of reported TEAEs decreas both vaccine groups after successive
groups reported TEAEs at 29.6% and 30.0%

ination 2, and 21.2% and 19.4% after vaccination 3,

vaccinations; subjects in the PreHevbri and En
after vaccination 1, 21.3% and 21.9% after va

respectively. &

Unsolicited adverse events that occurr: oCM‘uin 28 days of vaccination and lasted longer than 28 days
were uncommon and similar with EE%B in both Sci-B-Vac-001 and Sci-B-Vac-002 pivotal studies.

Most of the TEAEs within 28 day.
TEAEs within 28 days of any v tion were low and reported at similar incidences in the PreHevbri
and Engerix-B groups (6.4% and 6.3%, respectively).

y vaccination were mild or moderate in severity. Grade 3 and 4

Excluding the solicited AEs sisting beyond day 7 after any vaccination, TEAEs in 305 subjects
(10.4%) in the PreHeNgroup and 130 subjects (8.5%) in the Engerix-B group were deemed
vaccine-related. Of , the most frequent TEAEs for PreHevbri vs. Engerix-B were upper respiratory
tract infection (J.%vs. 0.7%), dizziness (1.0% vs. 0.5%), injection site bruising (0.8% vs. 0.6%),
oropharyngeal’ iMd(0.7% vs. 0.5%), nasopharyngitis (0.6% vs. 0.4%) and headache (0.5% vs.
0.7%). The o@rade 3 or 4 related TEAEs reported were two cases of gastroenteritis in the
PreHevbr Mp (0.1%).

&erious adverse event/deaths/other significant events

incidence of SAEs was slightly higher in the PreHevbri, compared with the Engerix-B vaccine
group. SAEs were reported in 74 subjects (2.5%) and 24 subjects (1.6%0), respectively. One SAE was
assessed as related by the investigator, but not by the sponsor: viral gastroenteritis in the PreHevbri
group. The sponsors” assessment which concluded against causality was accepted and therefore the
AE of viral gastroenteritis is not listed in the SmPC. None of the SAEs in the Engerix B group were
considered vaccine-related.
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The frequency of Medically attended solicited and unsolicited adverse events (MAAEs) was similar for
PreHevbri and Engerix-B vaccinated (0.6% vs. 0.5% solicited, and 22.7% vs. 23.4% unsolicited). The
most frequently reported MAAEs during the study in the PreHevbri group (with corresponding incidence
in the Engerix-B group) were upper respiratory tract infection (1.5% vs. 1.3%), sinusitis (1.3% vs.
1.2%), urinary tract infection (1.2% vs. 1.6%), back pain (0.9% vs. 0.5%), and depression (0326
both groups). %

PreHevbri and Engerix-B vaccinated (2% vs. 2.5%). Hypertension was the most often” ed event

The frequency of Investigator determined New Onset of Chronic lliness Events (NOCI) WE gfﬂar for
for both groups (0.3% vs. 0.5%) and the SmPC includes information regarding hypeftension with the

frequency rare.

Contrary to local and systemic reactogenicity, frequency of SAEs was higher i@/ Sci-B-Vac-001
compared to Sci-B-Vac-002, experienced by 2.6% and 4.0% of subjects in gerix-B and Hebhtiro
group, respectively in study Sci-B-Vac-001 compared to 0.4% and 2.0% also fespectively, for study
Sci-B-Vac-002. The differences in frequency were mainly due to SAEs if& SOCs of cardiac and
gastrointestinal disorders, infections and neoplasms, which were repgrte ore frequently in study Sci-
B-Vac-001, i.e. the study with the older study population. (

It was reported that one patient died of cardiac arrest on day Q/first vaccination with PreHevbri.
The cause of death was not related to the vaccine.

Overall, there was no specific pattern of SAEs or deaths re suspected to be related to vaccination
with PreHevbri. \
2.5.8.4. Laboratory findings O

A laboratory substudy was performed in 393 SQV&C subjects and 193 Engerix-B subjects. The
majority of subjects had no shifts from th&:)}aseline biochemistry values or shifted to Grade 1 or 2

abnormalities. ‘ )
2.5.8.5. Safety in special popx@ns

Safety was assessed in differ -populations based on age, gender, ethnicity, race, region (US,
Canada, Europe), BMI, smqgking status, alcohol intake and diabetes (yes/no).

Of all subjects enrolled, 2968ubjects =65 years were vaccinated with PreHevbri, of whom 53 were
=75 years of age. AseNhe pooled date, local and systemic solicited AEs were more frequently
reported for PreHe mpared to Engerix-B. Local reactogenicity was lower in the elderly compared
to the pooled ga . The most frequent local reactions pain and tenderness were reported in 55.1% and
54.7% of sub@ espectively, aged 65-74 years and 45.1% for both reactions in the 75-84 years

t

old, compare 72.2% and 71.1%, respectively, in the pooled date-set.

N

Solicited mic events were reported at similar frequencies for the 65-74 and 75-84 years age
group .2% and 43.1%). This was below the overall frequency in the pooled data set of 64.7% for
an mic solicited AE.

Th ost frequent solicited systemic adverse event, myalgia, was reported in 27.6% in the 65-74 and
27.5 % in the 75-84 year old subgroups, compared to a frequency of 41.7% in the pooled data-set.
Lower frequencies were also reported for fatigue, occurring in 24.7% and 23.5% of the 65-74 and 74 -
84 years old, respectively, compared to 37.5% in the pooled data. Similarly, headache was less
frequent with 18.5% and 13.7%o, also respectively for the two elderly age groups, compared to 36.3%
in the pooled data.
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With regards to gender, solicited AEs were more frequent in female subjects, with local AEs in the
PreHevbri versus Engerix-B group at 86.5% vs. 60.5% for females and 74.4% vs. 48.1% for males,
respectively. The overall rate of solicited systemic AEs was 70.7% vs. 58.8% for females and 56.5%
vs. 46.8% for males, respectively. Severity grade 3 was more frequent for woman than for men.

Concerning race, solicited AEs were more frequent in White subjects. The overall rate of solici cal
AEs in the PreHevbri and Engerix-B groups was 83.3% vs. 56.8% for White subjects and 5 S.
35.0% for Black or African American subjects, respectively. However, pruritus was more (@ntly
reported in Black or African American subjects receiving PreHevbri, with 16.4% comp3& %11,7% in
Whites. The overall rate of solicited systemic AEs in the PreHevbri and Engerix-B gro &as 66.2% vs.
55.3% for White subjects and 41.8% vs. 35.9% for Black or African American sub@, respectively.
White subjects reported a slightly higher incidence of SAEs than Black or Afrio@erican subjects
who received PreHevbri (2.6% vs. 1.6%, respectively). A similar picture wasgﬂ for Hispanics/Latinos
Vvs. non-Hispanics, with higher frequencies of solicited AEs in the Non-Hispahi bjects. Similarly to
the above, pruritus was the exception with higher frequencies reported!bﬁ&emics after vaccination

with PreHevbri, with 13.1% versus 12.1% in non-Latinos/non-Hispanic

With regards to age, Sci-B-Vac-001 is considered a more relevant §Qrce of adverse event data in the
older adults, as this study enrolled a wider population of adults %s a broad age range and included
adults with well-controlled chronic conditions. All 296 study p ipants of 65+ years that received
PreHevbri were enrolled in Sci- B-Vac-001. Upon request, cant submitted an integrated
analysis of Sci-B-Vac-001 and Sci-B-Vac-002. A small in e in the frequency of general age-related
adverse events among older PreHevbri subjects in t E@—Vac—OOl study was noted. These events,
which include cardiac disorders, vascular disorders, hospitalization and cataracts, are not unexpected
and only occurred in 2 people each in the 75-84 old age group. Injection site pain, as an adverse
event, appeared to be more common in the 75 ar-olds than in younger subjects, but occurred at
a low absolute frequency (n=4), and again is n0t,unexpected in older subjects due to changes in body
composition. Given the low frequency of se events among older subjects, no updates to the Product

Information were considered necessary.@ requency of SAEs across age groups was comparable in

the Sci-B- Vac-001 study. 0
; 5

Non-diabetic subjects reported a overall rate of solicited AEs. Solicited local AEs in the PreHevbri
and Engerix-B groups was 81.7, 6.7% for non-diabetic subjects and 65.6% vs. 32.3% for
diabetic subjects, respectively. in, the exception is pruritus with slightly higher rates in diabetics
(13.1%) versus non-diabe &2.2%) after PreHevbri vaccination. The overall rate of solicited
systemic AEs in the PreHe and Engerix-B groups was 65.0% vs. 55.1% for non-diabetic subjects
and 52.5% vs. 30.80/Ndiabetic subjects, respectively.

tenderness co to subjects with BMI=>30, while the other local AEs were slightly lower. There

were no diffeb
.

Analysin &ubgroups by extrinsic factors, the overall frequency of solicited local and systemic

Subjects with a B reported a higher frequency of the two local solicited AEs of pain and
e
n W

ith respect to systemic solicited AEs.

events imilar between smokers and non-smokers and alcohol consumption.

Se oups of patients and special populations were not included in the pivotal trials. Additional

tion was requested for pregnant and lactating women, patients with autoimmune diseases,
immunosuppressed patients, subjects with kidney or liver disease, HIV infection or diabetes. The
Applicant provided high level clinical safety data for patients with intestinal bowel disease, HIV infected
individuals, patients with kidney disease/renal failure and hepatic disease/liver transplant patients. In
summary, the available clinical data in the mentioned special population subgroups did not raise
concerns but are still considered limited.
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While pregnant and lactating women were excluded per exclusion criteria, fourteen subjects who
received at least one dose of PreHevbri reported pregnancies in the course of the study, of whom four
had an AE associated with pregnancy. Three were regarded SAEs, including one spontaneous abortion,
one intrauterine death of a child diagnosed with Trisomy 21 and one case of ankyloglossia congenital,
with the relationship to vaccination considered unlikely. Whether PreHevbri has been administeped to
pregnant or lactating women during marketed use is not known.

The SmPC includes information that there are no data for use of the vaccine in pregnant ozﬁ, and
ggmludes

that it is unknown whether the vaccine is excreted in human milk. The safety specifica?t'\
the use in pregnancy or breastfeeding as missing information. «

2.5.8.6. Immunological events Q

No allergic or anaphylactic reactions were reported. 0

2.5.8.7. Safety related to drug-drug interactions and other interaetions

Specific drug-drug interactions were not assessed in the 2 pivot ials. Specifically, administration of
PreHevbri and other vaccines has not been studied, which is ely reflected in the SmPC. The
prophylactic use of antiphlogistics has not been studied, eit

An analysis of concomitantly administered medication w, vided in the dossier. The submitted data
did not reveal any meaningful imbalance in the 2 vaei
concomitant medication, either in the individual studies
administration of concomitant medication in both @ine groups was slightly higher in trial Sci-B-Vac-
001 than in Sci-B-Vac-002, which could be ex by the different age range in these two trials.
Individuals older than 45 years of age with orﬁut well-controlled chronic disease were only

included in Sci-B-Vac-001. &

9

2.5.8.8. Discontinuation due t @se events

oups with regards to the use of
r in the pooled analysis. The frequency of

In the pooled data set, 0.4% a "59%0 of subject of the Engerix-B and PreHevbri group, respectively
were withdrawn from vaccinati e to TEAE.

PreHevbri group were, due

No obvious pattern in the re of TEAE could be detected. The discontinuation of 8 subjects in the
totdiagnosis of Arnold-Chiari malformation, sudden cardiac death, viral

gastroenteritis, osteoarthyitis, rheumatoid arthritis, dizziness, oropharyngeal pain, and migraine.

2.5.8.9. Post\r@ting experience

No new saﬁ%\Qﬂﬂcerns arose from the post-marketing experience.

2.5. Iscussion on clinical safety

afety data base, including data from 2,920 subjects having been exposed to PreHevbri within the
two pivotal studies, in conjunction with the data from post-marketing surveillance, with approx.
305,302 subjects having been vaccinated in a 3-dose schedule with the current formulation of the
vaccine and additional data from supportive studies is considered sufficient by the CHMP.

Across both studies (pooled data) and all subgroups analysed, local reactogenicity and solicited
systemic adverse events occurred more frequently in the PreHevbri group compared to Engerix-B. It
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has to be taken into account, that more subjects were randomized to PreHevbri in the lot-to-lot
consistency study that enrolled younger subjects, i.e. study Sci-B-Vac-002. This study reported higher
frequencies for both local and system solicited reactions for both vaccines. Thus in the pooled data,
younger subjects are overrepresented in the PreHevbri group.

Local AEs were reported in 55.7% and 81.4% of subjects in the Engerix-B and PreHevbri grouQ
respectively. For the systemic solicited AEs, the differences were less pronounced, with fre s of
54.1 % and 64.7 % also respectively. The differences in frequencies were mainly driven mer
frequency of pain and tenderness at the injection site and the solicited systemic AE of" a. Most of
the solicited AEs (local and systemic) were mild to moderate in intensity. Frequencie$iof solicited local

and systemic AEs were highest after the first vaccination for both vaccines.

TEAEs were reported at similar frequencies within each study and for the poolgd,data for both
treatment arms, reported in 48.4% of subjects vaccinated with Engerix-B a .3% vaccinated with
PreHevbri. No substantial differences were detected between the treatment groups neither with respect
to the nature of the TEAE nor to its severity. Few subjects experienced@AE, with only one being
assessed as vaccine-related by the investigator (viral gastroenteritis), ass€ssed as unrelated by the
sponsor. SAEs were reported slightly more often in the PreHevbri &p, driven by events in the SOC
of Infections and infestations, and Injury, poisoning and procedn.@zmplications. Only few subjects

were withdrawn from further dosing or from the study due to

Regarding the different subgroups analysed, higher frequ@ of adverse event were generally
reported in female versus male, Whites versus Black or ican Americans, non-Latinos/non-Hispanics
vs Latinos, non-diabetics versus diabetics, participant Europe vs North America, except for the

AE of pruritus. Of note, no allergic or anaphylactic ggactions were recorded.

Regarding the lot-to-lot consistency study (Sci
reported for the three lots for local and system
emergent adverse events, TEAE leading tofstudy withdrawal and SAEs. There was also no difference in
the assessments of relatedness. (J

-002), similar frequencies and severity were
olicited adverse events, unsolicited, treatment

impairment, kidney impairment, c

Some patient groups have been exclded*from the studies, for instance patients with hepatic
éc impairment, autoimmune disease, immunocompromised
e

patients, pregnant and lactatin n. Clinical data are therefore limited. Due to scarce data in
humans, PreHevbri should pnqe ly only be used during pregnancy when there is a clear risk of
hepatitis B infection and w nefit outweighs the risk. This has been adequately addressed in the

SmPC.

Due to the fact, tha Xnumber of subjects in the clinical database exposed to PreHevbri was slightly
below three—thm@ he lowest category of frequency for any event, even occurring in a single
re

subjects only,aK
applicable.

.
The vacci \d been licensed in several countries and post-marketing surveillance did not detect any
safety si

orted as “rare”. The category “very rare”, with frequencies < 1/10,000 was not

Despi e fact that PreHevbri showed a higher reactogenicity profile compared to Engerix-B with

ct to local reactions and, to a lesser extent, with respect to systemic solicited AEs, the safety
profile is acceptable as the intensity of the solicited AEs was mostly mild to moderate and did not
warrant any safety concerns. No differences between the three lots tested in study Sci-B-Vac-002
regarding safety and reactogenicity profile of the vaccine could be detected. No major differences were
seen for unsolicited treatment emergent AEs or related AEs between the two vaccines.

From the safety database all the adverse reactions reported in clinical trials and post-marketing have
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been included in the Summary of Product Characteristics.

2.5.10. Conclusions on the clinical safety

Overall, the submitted clinical safety data indicate an acceptable reactogenicity and safety pro
PreHevbri. No major safety concerns were identified. The safety profile of PreHevbri is consi

support a positive B/R balance.

2.6. Risk Management Plan

2.6.1. Safety concerns

or
to

&
O
&

N

Summary of safety concerns

Important identified risks

None

Important potential risks

None

ib\?
L

Missing information

Use in patients simultaneously@ﬁ administered other vaccines

Use in immunocompromise ts including patients with HIV
infection
Use in patients with autﬁ@u disease

Use in pregnancy or brex: vfeeding
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2.6.2. Pharmacovigilance plan

Safety
Study Su_mm_ary of concerns Milestone Due dates
Status objectives

addressed

&
Category 1 - Imposed mandatory additional pharmacovigilance activities which are conditior@the
marketing authorisation

None | | | |

y -
Category 2 — Imposed mandatory additional pharmacovigilance activities which are @
Obligations in the context of a conditional marketing authorisation or a marketing authotisation under

exceptional circumstances 7~

None | | | tLu
Category 3 - Required additional pharmacovigilance activities “
PreHevbri Pregnancy | To monitor and Use in Final pro &U’OlFebZOZZ
Outcomes Registry |evaluate all submitted |pregnancy submission

An observational, reports of PreHevbri us)

Non-interventional vaccine exposure Studyz Z rt 01Mar2022

(Treatment Registry) |during pregnancy, as

surveillance program |well as maternal, te
Planned obstetrical, and tydy 31Dec2032
neonatal outcomes. mpletion
ate

Q fFinal report |01Dec2029
FaN available

\\J

2.6.3. Risk minimisation measures

(@
"4 .
Safety concern Risk minimisation r@‘lres Pharmacovigilance
activities
Use in patients Routine risk mini&aétion measures: Routine pharmacovigilance
simultaneously being |SmPC section 4§ wHRe€re advice is given that |activities beyond adverse
administered other the concomit of PreHevbri with other |reactions reporting and signal
vaccines vaccines i %ommended. detection:
SmPC sec “2 where advice is given that |None
due to th ence of compatibility studies, Additional pharmacovigilance
PreHe hould not be mixed with other activities:
medi€i roducts. None
P OI&on 2 where advice is given to inform
t ctor, pharmacist or nurse if you have
recéRtly received or might receive any other

accine.
egal status: Prescription only medicine.

Additional risk minimisation measures:
.\Q No additional risk minimisation measures are

proposed.

Assessment report
Page 73/83



Safety concern

Risk minimisation measures

Pharmacovigilance
activities

Use in
immunocompromised
patients including
patients with HIV
infection

Routine risk minimisation measures:

SmPC section 4.4 where warning is given that
immunocompromised persons may have a
diminished immune response to PreHevbri.
Attention should be given to ensure that a
protective antibody level is maintained as
defined by national recommendations and
guidelines.

SmPC section 4.4 where advice is given to
not to preclude patients with HIV infection
from vaccination against hepatitis B and
physician should consider PreHevbri
vaccination on a case by case basis, as
hepatitis B infection can be serious in these
patients.

PL section 2 where warning is given that if
patient have a weakened immune system,{
doctor may need to do a blood test to c

if the vaccination has worked well eno

protect you against hepatitis B.

Legal status: Prescription only medic
Additional risk minimisation m@es:

No additional risk minimisatio
proposed. N\

easures are

Routine pharmacovigilance
activities beyond adverse

reactions reporting ane,signal

detection: b

e Cumulative regaldr yeview
of post-authafi n data
and subm&% f safety
data in PQ? BRER.

Additional macovigilance

activi%

No

0

Use in patients with
autoimmune disease

Routine risk minimisa easures:

PL section 2 where,advi
the doctor, phar ist or nurse if you are
taking, have regently taken, or might take

any other m% .
Legal statQs; scription only medicine.

minimisation measures:

is given to inform

al risk minimisation measures are

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection:

e Cumulative regular review
of post-authorisation data
and submission of safety
data in PSUR/PBRER.

Additional pharmacovigilance
activities:

None
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Safety concern

Risk minimisation measures

Pharmacovigilance
activities

Use in pregnancy or
breastfeeding

Routine risk minimisation measures:

SmPC section 4.6 where advice is given that
vaccination during pregnancy should only be
performed if the risk-benefit ratio at
individual level outweighs possible risks for
the foetus.

SmPC section 4.6 where advice is given that
a decision must be made whether to
discontinue breast-feeding or to abstain from
PreHevbri vaccination while taking into

Routine pharmacovigilance
activities beyond adverse
reactions reporting ane,signal
detection:

e Follow-up pregr@ orm.
Additional pha.rrr@(lgilance
activities: \

e PreHevb &egnancy

Outco w@ Registry

account the benefit of breast-feeding for the
child and the benefit of vaccination for the
woman, as the risk to the breastfed
newborn/infant cannot be excluded.

PL section 2 where advice is given to inform
the doctor, pharmacist or nurse, if patienti(

N
&
o

pregnant or think she may be pregnant,
before being given PreHevbri.

PL section 2 where advice is given to ES
with the doctor or nurse whether t

and benefits of breast-feeding patien ild
outweigh the benefit of vaccinati d
whether patient should stopabr feeding
as risk to the suckling child cangot be
excluded.

Legal status: Prescripti medicine.
Additional risk minim&n measures:

No additional risE@misation measures are

proposed.

&

S

anagement plan version 1.0 is acceptable.

2.6.4. Conclusion

The CHMP considers that the g

2.7. Pharmacovigi'Qe

2.7.1. Phan@@igilance system
AN

ed that the pharmacovigilance system summary submitted by the applicant fulfils the

The CHMP Coe/
requiren‘zﬁ\ Article 8(3) of Directive 2001/83/EC.

equirements for submission of periodic safety update reports for this medicinal product are set
out in the list of European Union reference dates (EURD list) provided for under Article 107c(7) of

2. .@’eriodic Safety Update Reports submission requirements
I

Directive 2001/83/EC and any subsequent updates published on the European medicines web-portal.
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2.8. Product information

2.8.1. User consultation

The results of the user consultation with target patient groups on the package leaflet submitt the
applicant show that the package leaflet meets the criteria for readability as set out in the G@ e on

the readability of the label and package leaflet of medicinal products for human use.
o\Q ,

2.8.2. Additional monitoring {

Pursuant to Article 23(1) of Regulation No (EU) 726/2004, PreHevbri (hepatit face antigen) is
included in the additional monitoring list as it is a biological product authoriséd after 1 January 2011.

Therefore the summary of product characteristics and the package leaflet des a statement that
this medicinal product is subject to additional monitoring and that this Wi low quick identification of
new safety information. The statement is preceded by an inverted skuilateral black triangle.
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3. Benefit-Risk Balance

3.1. Therapeutic Context

O

3.1.1. Disease or condition @

HBYV infection causes a broad spectrum of disease severity from subclinical self-limitin '@ions to
fulminant hepatitis or chronic infection. Up to 50% of adults develop symptomatic icteric Aepatitis,

which is characterized by fatigue, fever, anorexia and jaundice. Acute HBV infecti n develop into a
chronic disease. The likelihood that HBV infection becomes chronic is age-de - While infants
infected with HBV in the first year of life almost universally develop chronic igfection,
immunocompetent adults develop chronic hepatitis at a rate of 5-10%. Im uppressed individuals,
including those with diabetes and older adults are at an increased risk o oping chronic HBV. In
adults, while acute HBV symptoms are typically transient and self-limit mong those who become

chronically infected with HBV, 20-30% will develop cirrhosis or Iive@ncer.

3.1.2. Available therapies and unmet medic @j

Recombinant DNA-derived vaccines against HBV have beefjavailable for more than two decades. The
primary hepatitis B immunization series conventiona% ists of three doses of vaccine. Vaccination
of infants and, in particular, delivery of hepatitis B vacGipe within 24 hours of birth is 90—95% effective
in preventing infection with HBV as well as decreasing HBV transmission if followed by at least two
other doses. WHO recommends universal hepati maccination for all infants, and that the first dose
should be given as soon as possible after birtHi{ln the EU, the recommendations for adult HBV

vaccination reflect regional differences in @epatitis B vaccination programme, which depend on the
epidemiology of HBV in the region and I<€sj

group vaccination strategies. 9
Adults who were not immunized aﬁ en remain at risk of becoming infected with HBV. Up to 10%

ive levels of antibodies against HBV (i.e. anti-HBs =10 mIlU/mL)

considerations and are largely based on targeted risk-

of all adults fail to achieve sero
with a three-dose schedule of, ntional HBV vaccines, and are considered “non-responders” to
hepatitis B vaccination.

In addition to age an geneQ factors, other factors are known to be associated with reduced
immunogenicity of H ccines in adults, including obesity, diabetes, smoking and concomitant
diseases.

L 4
3.1.3. I\‘/I@inical studies

To suppc@authorisaﬁon of PreHevbri in Europe and North America, two Phase 3 clinical trials (Sci-

B-Vac nd Sci-B-Vac-002) that compared PreHevbri to Engerix-B were conducted in Europe and

N &rica to further evaluate the immunogenicity, safety and manufacturing consistency of the
rmulation to be marketed. The chosen comparator for these phase 3 trials, Engerix-B (20 ug

HBsAQ), is an approved standard-of-care HBV vaccine for the immunization of adults.

The phase 3 clinical development programme of PreHevbri in North America and Europe was developed
with the knowledge that many people who remain at risk of HBV infection are over the age of 30 and
may suffer from comorbid condition that may prevent them from mounting an effective immune
response following vaccination with HBV vaccines. With this in mind, the phase 3 trial (Sci-B-Vac-001)
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enrolled adults =218 years old, including those with well-controlled chronic diseases. Moreover, a high
proportion of adults =245 years of age, with targeted enrolment of 40% in the 45-64 year old age
group and 40% in the =65 year old age group, has been enrolled.

primary objective to establish the non-inferiority of PreHevbri compared to Engerix-B, based
SPR 4 weeks after the third vaccination in adults (=18 years) and the superiority of PreHev%g
compared to Engerix-B in subjects =45 years old (co-primary objectives). Eligible subjec@

Sci-B-Vac-001 was a multicentre, double-blind, randomized, comparative, controlled study Wi% the

men
and women, 18 years of age or older, in stable health or with controlled chronic conditi regnant
and breastfeeding females, individuals with autoimmune disease and immunodeficie Xorders were
not enrolled in the trial. Subjects were randomized in a 1:1 ratio using a web-bas ndomization
system to receive either 3 intramuscular injections of PreHevbri or 3 injectio gerix-B delivered
at 0, 1 and 6 months and followed for 24 weeks after the third vaccination tﬁw{ re an adequate
safety assessment. 1607 subjects were randomized, including 796 subjects e PreHevbri treatment
arm and 811 subjects to the Engerix-B treatment arm. All randomized ?8 s received their assigned

treatment.

Sci-B-Vac-002 was a double-blind, 4-arm, randomized study with t&primary objective to demonstrate
the manufacturing equivalence of three consecutive lots of PreH ri, in terms of immunogenicity four
weeks after the third vaccination (Study Day 196). Eligible su s were healthy men and women, 18
to 45 years of age. Pregnant and breastfeeding females, i i with autoimmune disease and
immunodeficiency disorders were not enrolled in the tri ﬁall, 2838 subjects were randomized in
the study, including 712 subjects in the Engerix-B g bl subjects in the Lot A PreHevbri group,
709 subjects in the Lot B PreHevbri group and 706 in the Lot C PreHevbri group.

The pooled safety data from the 2 pivotal phase :@Is included a total of 2,920 individuals who

received at least one dose of PreHevbri.

The two co-primary analyses wer@ inferiority of PreHevbri compared to Engerix B in subjects =

3.2. Favourable effects

18 years old at Study Day 196 an superiority of PreHevbri compared to Engerix B in subjects =245
years old at Study Day 196. B -primary endpoints were met in Study Sci-B-Vac-001. These
results of non-inferiority and@ riority were consistent across key subgroups, which were enrolled in
this study. Key subgroup e 'defined by age, gender, diabetes status, BMI, daily alcohol
consumption and smagking its. Women achieved higher seroprotection rates compared to male
subjects in the Enger&and PreHevbri group. The SPR had lower values in both vaccine-arms by
increasing age, smo@ BMI above 30 and more than 1 drink per day.
Exploratory arf: is showed that SPR in the PreHevbri arm was more than twice as high as the SPR in
the Engeriz<— arq)’ at all timepoints in the first 6 months: 16.0% vs. 7.7% at Study Day 28, 51.5% vs.
23.9% a Day 56, and 66.0% vs. 27.4% at Study Day 168. Furthermore, significantly higher
GMCs oféHBs were noted for PreHevbri compared with Engerix-B at all timepoints. Markedly higher
anti- iters were noted after the second dose of PreHevbri (Study Day 56) with GMC of 17.25
ml as compared with 5.85 mlU/mL in the Engerix B arm. Anti-HBs titers peaked at Study Day

in both treatment arms with higher GMCs noted in the PreHevbri arm as compared with the
Engerix-B arm (1148.31 mIU/mL vs 192.65 mlU/mL).

At all timepoints, the rate of subjects who achieved the expected anti-HBs level 2100 mIU/mL was
higher in the PreHevbri group compared to the Engerix-B group. The rate of subjects of non-
responders was higher in the Engerix-B arm compared to the PreHevbri arm.
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The primary immunogenicity endpoint in study Sci-B-Vac-002 of lot-to-lot consistency between the 3
batches was met for the PPS1 and FAS population. The exploratory objective to demonstrate non-
inferiority of PreHevbri compared with Engerix-B was assessed by comparing the SPR induced by
PreHevbri at Study Day 168 (20 weeks following the second vaccination, just prior to the third
vaccination) and Engerix-B at Study Day 196 (4 weeks following the third vaccination). The stagistical
criterion for non-inferiority of SPR after 2 doses of PreHevbri compared with 3 doses of Enge imas
met in the age group of adults 18-45 years. Higher mean GMC of anti-HBs were noted afte

vaccination with PreHevbri (pooled) compared to Engerix B after the second vaccinatigr&udy Day
168 (118.95 mIU/mL vs 14.99 mIU/mL) and after the third vaccination at Study Day 443.07
mlU/mL vs 1526.26 mlU/mL). Similar observations regarding the rate of non—resp& and subjects,
who achieved the anti-HBs level 2100 mlU/mL, were also seen in this study. Th of non-
responder was lower in subjects who received PreHevbri compared to Engerix-

X

3.3. Uncertainties and limitations about favourable f&s

While the younger population in study Sci-B-Vac 002 aged 18 to 45 years who received PreHevbri

achieved a SPR = 90% after two doses, PreHevbri recipients (= rs, with approximately 80% =
45 years) in study Sci-B-Vac 001 required the third dose of Pr I to achieve these levels of
seroprotection. Lower mean geometric titers at each timepoi e observed in study Sci-B-Vac 001

compared to Sci-B-Vac 002.

Immunosuppressed /immune-deficient individuals were uded from the study. These patients may
not be able to elicit a strong immune response to suffi tly protect them from infection. Data are also
lacking from pregnant and breast-feeding women well as from individuals with unstable health
conditions and comorbidities.

Interaction with other vaccines has not been e\ngated during the clinical development programme of

PreHevbri. &:
3.4. Unfavourable effecttI 0

Across both studies and all SUan
systemic adverse events occurr

analysed, local reactogenicity and to a lesser extent solicited
ore frequently in the PreHevbri group compared to Engerix-B
(PreHevbri 81.4% vs. Eng -B 55.7%). The higher local reactogenicity was mainly driven by a higher
incidence of injection site (72.2% and 44.5%, respectively) and tenderness (71.2% and 44.2%,
respectively), which vkhgthe most commonly reported solicited local adverse reactions. Severe
solicited local AEs ported more frequently in the PreHevbri group with 2.4% of participants
compared to Engér with 0.9%, again driven by pain 0.7% vs 0.3% and tenderness 1.8% vs 0.5%
for PreHevbri ’h* gerix-B, respectively. The incidence of local AEs in subjects who received
PreHevbriwaélyhest following the first vaccination (69.8%). It decreased after the second
vaccinati NB%) and remained similar after the third vaccination (61.4%). Only the incidence of
pruritus ighest after the third vaccination. The difference in systemic reactogenicity was less
no b@the two vaccine groups and mainly observed for myalgia (41.7% and 28.1%, respectively).

t commonly reported solicited systemic reactions beside myalgia were fatigue (37.5% versus

35% %), and headache (36.3% versus 33.2%). Severe (Grade 3) solicited systemic reactions were
reported in 2.8% and 2.6% of subjects vaccinated with PreHevbri and Engerix-B, respectively. The
most common Grade 3 reaction was fatigue (PreHevbri: 1.4%, Engerix-B: 1.6%0).
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3.5. Uncertainties and limitations about unfavourable effects

A higher reactogenicity of PreHevbri compared to comparator vaccines has already been observed in
former trials. However, concerning the higher local and systemic reactogenicity for PreHevbri in trial
Sci-B-Vac 002, it has to be taken into account that the difference might be lower than the dat
indicate. More subjects were randomized to PreHevbri in the lot-to-lot consistency study that @ed
younger subjects who in general showed a higher reactogenicity. Thus in the pooled data, )@ger
subjects are overrepresented in the PreHevbri group. %

A total of 25 Grade 4 solicited local AEs occurred in 24 subjects (14 in PreHevbri [O.@d 10 in
Engerix-B [0.7%] groups), comprising 20 AEs of redness and 5 AEs of swelling at g
AEs were not medically-attended, and, as the subjects did not seek medical att

the presence of skin necrosis or exfoliative dermatitis could not be medicall@ed.

3.6. Effects Table 0

Effects Table PreHevbri, active immunisation against infection caq{j by all known subtypes of the

n site. These
or the events,

hepatitis B virus in adults. ()

Effect Short Unit Treatment Control Uncertainties/ References

Description Strength of

evidence
\_/

Favourable Effects \
High Higher SPR 91.4 PreHevbrO Engerix-B CSR Sci-B-
immune compared to % 76,5 % Vac 001
response Engerix-B Q

Non-responder 8,64 PreHevb Engerix-B CSR Sci-B-

rate lower % 23,51 % Vac 001
High Higher GMC 1148, evbri Engerix-B CSR Sci-B-
immune At Day 196 31 0 192,65 Vac 001
response Ration of

6.05
O
\J

Unfavourable Effects &
Local Q PreHevbri Engerix-B  The difference might Safety
(and to a \ be smaller than analysis set,
less suggested by the pooled
extent) @ data, due to the safety data
systemic difference in subjects from pivotal
reactogen ¢ enrolled in the 2 trials Sci-B-
icity was (} pivotal trials with Vac-00land
higher in® younger adults (18- Sci-B-Vac-
the \ 45 years) enrolled in 002
PreHev study Sci-B-Vac-002.

In trial Sci-B-Vac-
d 002, 3 times more

subjects were
erix B randomized to
vaccine PreHevbri than to
group Engerix-B.

Solicited local %
adverse events
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Effect Short Treatment Control Uncertainties/ References

Description Strength of

evidence
Any local 81.4 55.7
Redness/erythe 2.7 1.8 b
i QO
Pain 72.2 44.5 . %

Swelling/edema 2.5 1.2 é

Tenderness 71.2 44.2 &
Pruritus/itching 12.2 10.1 0

Solicited
systemic

adverse events é
Any systemic 64.7 54.1 Q

Myalgia 41.7 284
Fatigue 37.5 \;
Headache 36.3 33.2

3.7. Benefit-risk assessment And’discussion

3.7.1. Importance of fav@able and unfavourable effects

Though the safety data indic Qigher reactogenicity profile for PreHevbri compared to Engerix-B
with respect to local reacti ﬁwd to a lesser extent with respect to systemic solicited AEs, the safety
profile is deemed accepta he intensity of solicited AEs was mostly mild to moderate. Moreover,
concerning the reactchity or PreHevbri, the CHMP considered that the difference might be lower
than the data indica@pecifically, more subjects were randomized to PreHevbri in the lot-to-lot
consistency stud

subjects, who' eral showed a higher reactogenicity in the pooled safety data. The evaluation of
unsoliciteQA@u SAEs did not reveal any safety concerns. The somewhat higher reactogenicity must

be Weig}&amst the higher immune response of PreHevbri, reflected in the immunogenicity data. At

nrolled younger subjects leading to an over representation of younger

all time- , higher SPRs and GMCs were measured in the PreHevbri group compared to the

En er@qroup, even in adults aged above 45 years, were a superior immune response has been

sh he rate of non-responders was lower in the PreHevbri group compared to the Engerix-B
greup. Younger adults 18-45 years of age years who received PreHevbri achieved a SPR > 90% after
two doses compared to recipients of 3 doses Engerix-B, which means that level of seroprotection was
reached at an earlier time point. Elderly subjects required the third dose of PreHevbri to achieve these
levels of seroprotection.
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3.7.2. Balance of benefits and risks

The safety database comprised of pooled data from the 2 pivotal trials Study Sci-B-Vac-001 and Sci-B-
Vac-002 is considered adequate. The submitted safety data did not reveal any safety concern and
indicated an acceptable safety profile. Across both studies and all subgroups analysed, local

reactogenicity and to a lesser extent solicited systemic adverse events occurred more frequen the
PreHevbri group compared to Engerix-B. This unfavourable reactogenicity is outweighed by@gher
immune response, i.e. higher efficacy of PreHevbri as compared with Engerix-B. . %

Given the favourable effects concerning the immune response, a favourable B/R bala@ the
proposed indication is concluded. This conclusion is particularly relevant for individ@ risk of
reduced immune response after hepatitis B vaccination, e.g. elderly above 65 age, obese
individuals, and patients with diabetes mellitus etc. The superiority of PreH rNpD subjects with
comorbidities was observed in the pivotal trial Sci-B-Vac 001 for the age-gr years and older.
The advantage of PreHevbri over Engerix-B in subgroups based on intrinséors known to be

associated with reduced immunogenicity was not evident in the age gr 8-45 years (Sci-B-Vac-

002). {

3.7.3. Additional considerations on the benefj %( balance

It was observed that GMC of anti-HBs titers in the PreHero continued to be higher compared to
the Engerix-B group up to day 336 (6 months after the@i accination). The higher peak titers at
Day 196 in the PreHevbri group in both studies were to translate into higher rates of
seroprotection at one year (Day 336) at both the mlU/mL and the 100 mlU/mL thresholds.
Additionally, participants of study Sci-B-Vac-001 @ recruited to take part in a study evaluating long-
term persistence of anti-HBs antibodies after wacCwmation with 3-antigen PreHevbri vaccine, as
compared to Engerix-B vaccine. 500 subjects are’being invited with a ratio 1:1 to provide additional
blood samples 2.5-3.0 years after havin ed their third study vaccination. The preliminary results

indicated a robust and lasting im onse for PreHevbri. It was observed that the level of GMTs
and seroprotection rates for the :évbri vaccine group were higher than for the Engerix-B-group.
n the PreHevbri group that have retained titers > 100 mlU/mL

of this long-term persistence study wege ided by the Applicant. The 2.5 years persistence data
'\‘f?p

Moreover, the proportion of su
was approximately two-fold ed to the Engerix-B group.

3.8. Conclusion\ 2

The overall benefit/@alance of PreHevbri is positive, subject to the conditions stated in section
‘Recommenda;i .

A
*
4. R &g'(mendations
Outct@

n the CHMP review of data on quality, safety and efficacy, the CHMP considers by consensus
th he benefit-risk balance of PreHevbri is favourable in the following indication(s):

PreHevbri is indicated for active immunisation against infection caused by all known subtypes
of the hepatitis B virus in adults.

It can be expected that hepatitis D will also be prevented by immunisation with PreHevbri as
hepatitis D (caused by the delta agent) does not occur in the absence of hepatitis B infection.

Assessment report
Page 82/83



The use of PreHevbri should be in accordance with official recommendations.

The CHMP therefore recommends the granting of the marketing authorisation subject to the following
conditions:

Conditions or restrictions regarding supply and use b
Medicinal product subject to medical prescription. @
Official batch release .

In accordance with Article 114 Directive 2001/83/EC, the official batch release will b@rtaken by a
state laboratory or a laboratory designated for that purpose.

Other conditions and requirements of the marketing authorisation &

® Periodic Safety Update Reports 0

The requirements for submission of periodic safety update reports for t@edicinal product are set
Arti€le 107c(7) of Directive
2001/83/EC and any subsequent updates published on the Europe edicines web-portal.

out in the list of Union reference dates (EURD list) provided for unde

Conditions or restrictions with regard to the safe and efﬁ@ use of the medicinal product

® Risk Management Plan (RMP) Q
The marketing authorisation holder (MAH) shall perfor equired pharmacovigilance activities and

interventions detailed in the agreed RMP presented in le 1.8.2 of the marketing authorisation and
any agreed subsequent updates of the RMP. O
An updated RMP should be submitted: ?

e At the request of the European ines Agency;

%
e Whenever the risk management system is modified, especially as the result of new
information being received thgnay lead to a significant change to the benefit/risk profile or

as the result of an impor
reached.

Conditions or restrictions Qegard to the safe and effective use of the medicinal product
to be implemented by t mber States

Not applicable. \

These conditions ful%lect the advice received from the PRAC.
‘\Q

X

<

armacovigilance or risk minimisation) milestone being
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