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	Title of Study:
An Open-Label, Randomized, Multi-Center Study Comparing the Safety and Immunogenicity of HEPLISAVTM to Engerix-B® and Fendrix® in Adults on Hemodialysis Who Have Previously Received Hepatitis B Vaccination and Are Not Seroprotected

	Investigator(s) and Study Center(s):
This report includes data from 20 investigators at 20 centers in Germany.

	Publication(s): None

	Study Period: 17 January 2011 through 23 April 2012
	Development Phase: 3

	Objectives:
Primary Objective:
· To compare the immune response of HEPLISAV with Engerix-B and Fendrix as measured by seroprotection rate (SPR) defined as the percentage of subjects with a serum antibody concentration to hepatitis B surface antigen (anti-HBsAg) greater than or equal to 10 mIU/mL at 4 weeks after the booster injection
Secondary Objectives:
· To evaluate the safety of HEPLISAV compared with Engerix-B and Fendrix in subjects with end-stage renal disease (ESRD) receiving hemodialysis
· To compare the immunogenicity of HEPLISAV with Engerix-B and Fendrix as measured by SPR at Week 12 following booster injection
· To compare the immunogenicity of HEPLISAV with Engerix-B and Fendrix as measured by percentage of subjects with anti-HBsAg greater than or equal to 100 mIU/mL at Week 4 following booster injection
· To compare the immunogenicity of HEPLISAV with Engerix-B and Fendrix as measured by anti-HBsAg geometric mean concentration (GMC) at Weeks 4 and 12 following booster injection

	Methodology:
This was a phase 3, multi-center, randomized, open-label study of 155 adult subjects 18 years of age or older with ESRD receiving hemodialysis and with anti-HBsAg levels less than 10 mIU/mL at study entry. Subjects were randomly assigned at a 1:1:1 ratio to receive HEPLISAV, Engerix-B, or Fendrix. Randomization was stratified by site and response to the previously received hepatitis B vaccine series. Subjects with prior seroprotection (hereafter referred to as “prior responders”) had an anti-HBsAg level greater than or equal to10 mIU/mL after at least 1 series of hepatitis B vaccine, with or without booster(s). Subjects without prior seroprotection (hereafter referred to as
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	"prior nonresponders") never had an anti-HBsAg level greater than or equal to 10 mIU/mL after at least 1 series of hepatitis B vaccine and 1 or more booster injections of hepatitis B vaccine. At entry into the study, eligible subjects were only those with anti-HBsAg levels less than 10 mIU/mL. After providing informed consent and meeting eligibility criteria, subjects received a booster vaccination administered at Day 1. Subjects returned at Weeks 4 and 12 to undergo clinical safety evaluations and to have blood drawn to assess anti-HBsAg levels.

	Number of Subjects Planned:
Approximately 150 subjects were planned and 155 subjects were enrolled.

	Number of Subjects Randomized and Analyzed:
Randomized population: N = 155 (HEPLISAV: n = 54, Engerix-B: n = 50, Fendrix: n = 51 Safety population: N = 155 (HEPLISAV: n = 54, Engerix-B: n = 50, Fendrix: n = 51)
Modified intent-to-treat (mITT) population: N = 152 (HEPLISAV: n = 53, Engerix-B: n = 48, Fendrix: n = 51)

	Diagnosis and Main Criteria for Eligibility:
Eligible subjects were adults 18 years of age or older who had loss of renal function, were receiving hemodialysis, and had an anti-HBsAg concentration less than 10 mIU/mL. Subjects could have either previously responded to hepatitis B vaccine with anti-HBsAg levels greater than or equal to 10 mIU/mL to 1 series of hepatitis B vaccine with or without booster(s), or failed to develop anti-HBsAg levels greater than or equal to 10 mIU/mL after receiving at least 1 series of hepatitis B vaccine and 1 or more booster(s). Subjects were excluded if they met any exclusion criterion, including: A history of high risk for recent exposure to HBV, hepatitis C virus, or human immunodeficiency virus through a mode other than hemodialysis; a known history of autoimmune and inflammatory diseases; had uncontrolled diabetes mellitus; had received a kidney transplant; received any blood product or immunoglobulin within 3 months prior to study entry; received intravenous iron 3 days prior to the study injection, received any inactivated virus or bacterial vaccine 21 days prior to the vaccination, or received any live virus or bacterial vaccine, or systemic corticosteroids 28 days prior to the vaccination; had an injection of DNA plasmids or oligonucleotides or an investigational hepatitis B vaccine at any time or an intradermal hepatitis B vaccine, if given as a primary vaccine series.

	Test Product, Dose and Mode of Administration, Batch Number:
The test product (HEPLISAV) comprised 20 mcg recombinant HBsAg subtype adw with 3000 mcg 1018 ISS (immunostimulatory sequence) Adjuvant (0.5 mL) manufactured by Rentschler Biotechnologie GmbH (Germany).
Subjects in the HEPLISAV group received a single intramuscular (IM) injection of HEPLISAV (0.5 mL) into the right or left deltoid muscle at Day 1 (Week 0).
Lot number: TDG010

	Duration of Treatment:
Subjects remained in the study for up to 16 weeks. The study had a screening period of up to 4 weeks prior to administration of study treatment and a follow-up period of 12 weeks after administration of study treatment.

	Reference Therapy, Dose and Mode of Administration, Batch Number:
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	Engerix-B
Each 1-mL adult Engerix-B dose contains 20 mcg of HBsAg adsorbed on 500 mcg aluminum as aluminum hydroxide. Engerix-B is manufactured by GlaxoSmithKline Biologicals.
Subjects in the Engerix-B group received 2 IM injections of 1 mL each (a total injection volume of 2 mL) into the right or left deltoid muscle at Day 1 (Week 0).
Lot number: AHBVB747AA, AHBVB988AB, AHBVB825BE
Fendrix
Each 0.5-mL adult Fendrix dose contains 20 mcg of HBsAg adsorbed on 500 mcg aluminum as aluminum phosphate and combined with 50 mcg monophosphoryl lipid A. Fendrix is manufactured by GlaxoSmithKline Biologicals.
Subjects in the Fendrix group received a single IM injection (0.5 mL) into the right or left deltoid muscle at Day 1 (Week 0).
Lot numbers: AFENA009AA, AFENA012AA

	Criteria for Evaluation:
Immunogenicity:
Anti-HBsAg serum concentrations were measured using the Ortho Vitros® enhanced chemiluminescence immunoassay (Ortho Vitros® Package Insert) to determine the following:
· SPR at Week 4 (primary endpoint) and Week 12 (secondary endpoint)
SPR was defined as anti-HBsAg serum concentration greater than or equal to 10 mIU/mL
· Percentage of subjects with anti-HBsAg serum concentration greater than or equal to 100 mIU/mL at Week 4
· Anti-HBsAg serum GMC at Week 4 and at Week 12 (secondary endpoints)
Safety:
Safety was evaluated on the basis of the incidence, severity, and relationship to study treatment of local and systemic post-injection reactions, adverse events (AEs), serious adverse events (SAEs), adverse events of special interest (AESIs) including autoimmune events, and deaths.

	Statistical Methods:
The data analysis was based on the mITT and safety populations prespecified in the statistical analysis plan as follows:
· The mITT population for the immunogenicity analysis comprised all randomized subjects who received the study injection and had at least 1 post-injection immunogenicity evaluation.
· The safety population comprised all subjects who received the study injection, excluding subjects who had no on-study safety data.
Regardless of response to a primary hepatitis B vaccine series, patients with ESRD require additional doses of hepatitis B vaccine if their anti-HBsAg level is less than 10 mIU/mL. ESRD patients who have responded to a primary vaccine series are more likely to have established a memory response to HBsAg than those who have not
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	responded to prior vaccination. Thus, because of the likely differences in immunologic response, the most appropriate analysis of immunogenicity was to stratify analyses by response to a previously received hepatitis B vaccine series. Prior responders had anti-HBsAg levels greater than or equal to 10 mIU/mL at 1 or more time points after their previous vaccination series, but had anti-HBsAg levels less than 10 mIU/mL at study entry; prior nonresponders had anti-HBsAg levels less than 10 mIU/mL after their previous vaccination series and at study entry.
SPR at Week 4 and Week 12, the percentage of subjects with anti-HBsAg serum concentration greater than or equal to 100 mIU/mL at Week 4, and anti-HBsAg GMC at Week 4 and Week 12 were analyzed by treatment group and presented by response to previously received hepatitis B vaccine series (ie, prior responders and prior nonresponders).
Local and systemic post-injection reactions, AEs, SAEs, AESIs, and deaths were analyzed by treatment group.
All statistical tests were performed at the two-sided 0.05 level of significance. Post hoc statistical tests of safety event rates were performed using the 2-tailed Fisher’s Exact Test.

	Summary of Results:
Disposition of Subjects: A total of 155 subjects were enrolled at 20 sites in Germany and randomized as follows: HEPLISAV: n = 54; Engerix-B: n = 50; Fendrix: n = 51. The safety population comprised all 155 subjects (117 prior nonresponders [HEPLISAV: n = 38; Engerix-B: n = 38; Fendrix n = 41] and 38 prior responders [HEPLISAV: n = 16; Engerix-B: n = 12; Fendrix: n = 10]) and the mITT population comprised 152 subjects (116
prior nonresponders [HEPLISAV: n = 38; Engerix-B: n = 37; Fendrix: n = 41] and 36 prior responders [HEPLISAV: n = 15; Engerix-B: n = 11; Fendrix: n =10]). Of the 155 subjects, 149 subjects (96.1%) completed the study. Of the 149 subjects who completed the study, 114 subjects (76.5%) were prior nonresponders (HEPLISAV: n = 37; Engerix-B: n = 36; Fendrix: n = 41), and 35 subjects (23.5%) were prior responders, (HEPLISAV: n = 15;
Engerix-B: n = 10; Fendrix: n = 10). No subjects withdrew early; however, there were 6 discontinuations due to death.
Demographics of Subjects (Safety Population): The prior nonresponder group (n = 117) comprised 61.5% men, was 100% white, and 80.3% who had not smoked in the past year. The mean age was 70.2 years with a range of 36 to 91 years. The mean age in the HEPLISAV, Engerix-B, and Fendrix groups was 68.6, 72.3, and 69.7 years, respectively. Mean body mass index (BMI) was 28.0 kg/m2 (range: 17.3, 51.7 kg/m2).
The prior responder group (n = 38) was 68.4% men, 100% white, and 81.6% who had not smoked in the past year. The mean age was 65.1 years with a range of 23 to 85 years. The mean age in the HEPLISAV, Engerix-B, and Fendrix groups was 62.8, 67.5, and 65.8 years, respectively. Mean BMI was 26.4 kg/m2 (range: 19.4, 37.9 kg/m2).
Immunogenicity Results at Week 4 (mITT population):
· Primary Objective (SPR at Week 4):
· At Week 4 in prior nonresponders, the SPR in the HEPLISAV group (16 of 38 subjects; 42.1%) was higher than the SPR in the Engerix-B group (7 of 37 subjects; 18.9%) and the Fendrix group (12 of 41 subjects; 29.3%).
· At Week 4 in prior responders, the SPR in the HEPLISAV group was 80.0% (12 of 15 subjects), in the Engerix-B group was 90.9% (10 of 11 subjects), and in the Fendrix group was 100% (10 of
10 subjects).
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	· Secondary Objective (anti-HBsAg levels greater than or equal to 100 mIU/mL at Week 4):
· In prior nonresponder subjects, the percentage of subjects with anti-HBsAg greater than or equal to 100 mIU/mL was 10.5% in the HEPLISAV group (95% CI, 2.9%, 24.8%), 8.1% in the Engerix-B group (95% CI, 1.7%, 21.9%), and 14.6% in the Fendrix group (95% CI, 5.6%, 29.2%).
· In prior responder subjects, the percentage of subjects with anti-HBsAg greater than or equal to 100 mIU/mL was 66.7% in the HEPLISAV group (95% CI, 38.4%, 88.2%), 36.4% in the
Engerix-B group (95% CI, 10.9%, 69.2%), and 70% in the Fendrix group (95% CI, 34.8%, 93.3%).
· Secondary Objective (SPR measured at Week 12):
· At Week 12 in prior nonresponders, the SPR was 24.3% in the HEPLISAV group (9 of
37 subjects), 13.9% in the Engerix-B group (5 of 36 subjects), and 26.8% in the Fendrix group (11 of 41 subjects).
· At Week 12 in prior responders, the SPR was 86.7% in the HEPLISAV group (13 of 15 subjects), 50.0% in the Engerix-B group (5 of 10 subjects), and 100% in the Fendrix group (10 of 10 subjects).
· Secondary Objective (Geometric Mean Concentration [GMC] at Week 4 and Week 12):
· At Week 4 in prior nonresponder subjects, the adjusted GMC was 3.8 mIU/mL (95% CI: 1.6,
9.2 mIU/mL) in the HEPLISAV group, 1.2 mIU/mL (95% CI: 0.5, 2.9 mIU/mL) in the Engerix-B group, and 1.9 mIU/mL (95% CI: 0.8, 4.3 mIU/mL) in the Fendrix group.
o At Week 4 in prior responder subjects, the adjusted GMC was 99.6 mIU/mL (95% CI:
27.5, 360.1 mIU/mL) in the HEPLISAV group, 79.5 mIU/mL (95% CI: 17.7, 357.0 mIU/mL) in
the Engerix-B group, and 278.1 mIU/mL (95% CI: 57.6, 1343.0 mIU/mL) in the Fendrix group.
o At Week 12 in prior nonresponder subjects, the adjusted GMC was 2.7 mIU/mL (95% CI: 1.3,
5.8 mIU/mL) in the HEPLISAV group, 0.7 mIU/mL (95% CI: 0.3, 1.4 mIU/mL) in the Engerix-B group, and 1.4 mIU/mL (95% CI: 0.7, 3.0 mIU/mL) in the Fendrix group.
o At Week 12 in prior responder subjects, the adjusted GMC was 73.2 mIU/mL (95% CI: 24.4,
219.5 mIU/mL) in the HEPLISAV group, 24.9 mIU/mL (95% CI: 6.5, 95.4 mIU/mL) in the Engerix-B group, and 105.5 mIU/mL (95% CI: 27.5, 404.9 mIU/mL) in the Fendrix group.
Safety Results (Safety Population):
· Post-injection reactions were reported more frequently by subjects who received Fendrix (39.2%; 20 of 51 subjects) than subjects who received HEPLISAV (24.1%; 13 of 54 subjects) or subjects who received
Engerix-B (16.3%; 8 of 49 subjects). Local reactions occurred in a significantly higher percentage of subjects in the Fendrix group (31.4%) compared with the HEPLISAV group (9.3%; P = 0.007) and the Engerix-B group (8.2%; P = 0.005). In particular, injection site pain occurred significantly more frequently in the Fendrix group (29.4%) than in the HEPLISAV group (9.3%; P = 0.012) or in the Engerix-B group (8.2%; P = 0.01). Injection site pain was reported as mild by all subjects except for 4 subjects in the Fendrix group who reported moderate pain. No severe local reactions were reported in any treatment group. Systemic post-injection reactions were reported by 18.5% of subjects who received HEPLISAV, 12.2% of subjects who received Engerix-B, and 19.6% of subjects who received Fendrix. Myalgia was the most frequent systemic reaction to occur in all treatment groups; 7.4% in the HEPLISAV group, 4.1% in the Engerix-B group, and 13.7% in the Fendrix group.
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	Most post-injection reactions peaked in frequency between 1 and 3 days after injection and were infrequent by 7 days after injection.
· The percentages of subjects with at least 1 AE were similar in frequency among the HEPLISAV (44.4%; 24 of 54 subjects), Engerix-B (44.0%; 22 of 50 subjects), and Fendrix (43.1%; 22 of 51 subjects) groups. Most AEs were mild to moderate in severity. AEs considered by the investigator to be related to study treatment (malaise, anemia, arthralgia, myalgia, injection site erythema, pain in extremity, and injection site hematoma) were also uncommon. SAEs occurred in 18.5% of subjects who received HEPLISAV (10 of 54 subjects), in 18.0% of subjects who received Engerix-B (9 of 50 subjects) and in 13.7% of subjects who received Fendrix (7 of
51 subjects) and reflected the typical comorbidities and underlying medical conditions of this dialysis-dependent study population. None of the SAEs were considered by the investigator to be related to study treatment. There were 6 deaths during the trial: 2 subjects in the HEPLISAV group (3.7%) and 4 subjects in the Engerix-B group (8.0%). All deaths were considered by the investigator as not related to study vaccine. No new-onset autoimmune AEs were reported.
Conclusions:
· In subjects with ESRD on hemodialysis who had failed to respond to a previous hepatitis B vaccine series, at the primary endpoint (Week 4) a single dose of HEPLISAV induced an SPR that was higher than the SPR induced by a double dose of Engerix-B and a single dose of Fendrix. In a post-hoc analysis using criteria established in prior Dynavax trials, the SPR in the HEPLISAV group at Week 4 was superior to the SPR in the Engerix-B group and noninferior to the SPR in the Fendrix group. Only 8% to 15% of prior nonresponder subjects had antibody levels greater than or equal to 100 mIU/mL at Week 4. GMCs in prior nonresponders were low in all treatment groups and not significantly different in any comparison across the treatment groups.
· The percentage of subjects with antibody levels greater than or equal to100 mIU/mL was similar between the HEPLISAV and Fendrix groups. GMCs in prior responders were not significantly different in any comparison across the treatment groups.
· The tolerability profile of HEPLISAV was better than that of Fendrix and comparable to that of Engerix-B. The rate of AEs, SAEs, new-onset AESIs, and deaths were similar among vaccine groups.
The results of this trial demonstrated that a single booster dose of HEPLISAV induced seroprotection at 4 weeks in 42% of subjects receiving hemodialysis who had never responded to a previous series of hepatitis B vaccine compared with 19% for Engerix-B and 29% for Fendrix. In addition, a single booster dose of HEPLISAV may also provide seroprotection to most previously seroprotected patients with ESRD receiving hemodialysis who have lost seroprotection.
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