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	Title of Study:
An Observational Study Evaluating the Long-Term Safety and Immunogenicity of HEPLISAV™ Compared with Engerix-B® in Adults With Chronic Kidney Disease Who Have Previously Received At Least One Hepatitis B Vaccine Series

	Investigator(s) and Study Center(s):
This report includes data from investigators at 18 centers in the United States (US), 2 centers in Canada, and 7 centers in Germany.

	Publication(s):
None.

	Study Period: 21 November 2011
through 09 October 2013
	Development Phase: 3b

	Objectives:
Primary Objective:
· To evaluate the durability of seroprotection induced by HEPLISAV™ and Engerix-B® as measured by the seroprotection rate (SPR), defined as the percentage of subjects with antibody to hepatitis B surface antigen (anti-HBsAg) concentration greater than or equal to 10 mIU/mL at baseline; starting 5 months after the secondary vaccine series; starting 6 months to 1 year after the first booster dose and 6 months to 1 year after each subsequent booster dose; and starting 6 months after baseline for subjects not requiring a secondary series or booster
Secondary Objectives:
· To evaluate the safety of HEPLISAV and Engerix-B in chronic kidney disease (CKD) subjects who previously received at least 1 complete hepatitis B vaccine series
· To evaluate long-term seroprotection by HEPLISAV and Engerix-B by measuring the number of injections in this study
· To evaluate long-term seroprotection by HEPLISAV and Engerix-B by measuring the incidence of injections in this study
· To evaluate the durability of seroprotection induced by HEPLISAV and Engerix-B as measured by SPR among subjects with diabetes mellitus, at baseline; starting 5 months after the secondary vaccine series; starting 6 months to 1 year after the first booster dose; 6 months to 1 year after each subsequent booster dose; and starting 6 months after baseline for subjects not requiring a secondary series or booster dose
· To evaluate the long-term immunogenicity of HEPLISAV and Engerix-B as measured by SPR at baseline; starting 5 months after the secondary vaccine series; starting 6 months to 1 year after the first booster dose and 6 months to 1 year after each subsequent booster dose
· To evaluate the long-term immunogenicity of HEPLISAV and Engerix-B as measured by the percentage of subjects with anti-HBsAg greater than or equal to 100 mIU/mL at baseline; starting 5 months after the secondary vaccine series; starting 6 months to 1 year after the first booster dose; and 6 months to 1 year after each subsequent booster dose
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	· To evaluate the long-term immunogenicity of HEPLISAV and Engerix-B as measured by anti-HBsAg geometric mean concentration (GMC) at baseline; starting 5 months after the secondary vaccine series; starting 6 months to 1 year after the first booster dose; and 6 months to 1 year after each subsequent booster dose

	Methods:
This was a long-term (up to 48 months) revaccination/booster study of adult subjects 18 years of age and older with CKD who previously received a complete series of either HEPLISAV or Engerix-B in study DV2-HBV-17 (hereafter referred to as HBV-17). Enrollment into the current study (hereafter referred to as HBV-19) was to be offered to everyone who had participated in HBV-17 and completed a full series of hepatitis B vaccine. Eligible subjects were assigned to one of the following seroprotection categories at enrollment on the basis of their immunologic response.
Subjects Seroprotected During HBV-17 and at Enrollment in HBV-19
Subjects with anti-HBsAg concentrations greater than or equal to 10 mIU/mL at Month 0 were to be followed for assessment of long-term seroprotection. If a subject’s anti-HBsAg level decreased to less than 10 mIU/mL, that subject was reassigned to receive a booster.
Subjects Seroprotected During HBV-17 and Not Seroprotected at Enrollment in HBV-19
Subjects who were seroprotected by their primary hepatitis B vaccine series in HBV-17 were to receive a booster injection of the same study treatment they received in HBV-17 if their anti-HBsAg level was less than 10 mIU/mL at Month 0.
Subjects Who Were Not Seroprotected in HBV-17
Subjects who did not respond to their primary hepatitis B vaccine series (ie, their anti-HBsAg level never reached 10 mIU/mL) were to receive a second series of the same study treatment they received in HBV-17. These subjects were to receive either HEPLISAV or Engerix-B injections at Month 0/Week 0, Month 1/Week 4, and Month 6/Week 24. Subjects who achieved a level of 10 mIU/mL or greater following the second series were
then followed every 6 months for measurement of anti-HBsAg levels, and were reassigned to receive a booster. If a subject's anti-HBsAg level was less than 10 mIU/mL after the secondary vaccine series, the subject was not to receive additional booster injections but was to be followed for safety for the duration of the study.
In Germany, investigators were able to use their discretion regarding provision of booster injections following the German Standing Committee on Vaccination (STIKO) recommendations that hemodialysis patients should receive a booster dose when their anti-HBsAg concentration decreases below 100 mIU/mL.
All subjects were to be monitored for safety until study completion. Safety evaluations included assessments of solicited local and systemic post-injection reactions for 7 days following each study injection; adverse events (AEs) and serious adverse events (SAEs) through 4 weeks following a secondary vaccine series or 4 weeks following a booster injection; and AEs of special interest (AESIs; including autoimmune AEs) until study completion. (Note: In Germany, the SAE reporting period was through 6 months following a secondary vaccine series or a booster injection).
Durability of seroprotection was to be assessed by measuring the anti-HBsAg concentration prior to
Month 0/Week 0 and at scheduled study visits until study completion. Anti-HBsAg serum concentrations were measured using the Ortho Vitros® enhanced chemiluminescence immunoassay. Seroprotection was defined as an anti-HBsAg level greater than or equal to 10 mIU/mL. In this report, immunogenicity was evaluated by assessing the durability of seroprotection, durability of antibody concentrations greater than or equal to 100 mIU/mL, and mean antibody concentration over time.
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	Number of Subjects Planned:
Approximately 150 subjects.

	Number of Subjects Enrolled and Analyzed:
A total of 147 subjects (109 in the US, 17 in Canada, and 21 in Germany) were enrolled and included in the safety analysis data set. Among subjects seroprotected in HBV-17, 9 subjects were removed from the immunogenicity analysis in HBV-19 due to GCP non-compliance at Site 142 (HBV-17 Site 42). These 9 subjects were seroprotected upon entry into HBV-19 and received no study treatment during HBV-19, therefore there were 138 total subjects (HEPLISAV: n = 66; Engerix-B: n = 72) in the modified intent-to-treat (mITT) population for immunogenicity analyses.

	Diagnosis and Main Criteria for Eligibility:
Eligible subjects were adults 18 years of age and older with CKD who were previously enrolled in HBV-17 and received a complete primary series of either HEPLISAV or Engerix-B. Subjects had to be clinically stable in the opinion of the investigator and able and willing to provide informed consent. Subjects were to be excluded if they had received commercially available hepatitis B vaccine other than study treatment; had a known history of autoimmune disease; or if they were unwilling or unable to comply with all of the protocol requirements.

	Test Product, Dose and Mode of Administration, Batch Number:
The test product (HEPLISAV) was 20 mcg recombinant HBsAg subtype adw with 3000 mcg 1018 ISS adjuvant manufactured by Rentschler Biotechnologie GmbH in Laupheim, Germany.
Subjects who received HEPLISAV as the secondary vaccine series received a single intramuscular (IM) injection (0.5 mL) in the deltoid muscle at Month 0/Week 0, Month 1/Week 4, and Month 6/Week 24. HEPLISAV booster injections were administered following an anti-HBsAg result below 10 mIU/mL.
Lot numbers: TDG010 and TDG013

	Duration of Treatment:
Each subject was expected to remain in the study for a minimum of 4 weeks after an injection and for a maximum of 48 months for follow up. This study was terminated after approximately 24 months for administrative reasons based on the company’s evaluation of the CKD and HEPLISAV program, and not due to a safety concern or lack of efficacy.

	Reference Therapy, Dose and Mode of Administration, Batch Number:
The reference therapy was Engerix-B® (20 mcg recombinant HBsAg combined with 500 mcg alum adjuvant) manufactured by GlaxoSmithKline Biologicals.
Subjects who received Engerix-B as the secondary vaccine series received 2 IM injections of 1.0 mL each (for a total dose of 40 mcg HBsAg and 1 mg alum) in the deltoid muscle at Month 0/Week 0, Month 1/Week 4, and Month 6/Week 24. Engerix-B booster injections were administered following an anti-HBsAg result
below10 mIU/mL.
Lot numbers: AHBVB910AA and AHBVC111AA (US), AHBVB925AB and AHBVC145AM (Canada), and AHBVB988AB and AHBVC016AC (Germany).

	Statistical Methods:
The comparisons of HEPLISAV and Engerix-B with regards to demographics and baseline characteristics, immunogenicity, and safety endpoints are descriptive. The analyses were performed by seroprotection category and
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	treatment group.
Demographic and Baseline Characteristics: The summary statistics for continuous variables were comprised of mean, median, standard deviation (SD), and quartile (Q1-Q3). Categorical variables were summarized using frequency and proportion. The demographic and baseline characteristics summary was provided for subjects who enrolled in HBV-19 as well as subjects who were in the HBV-17 mITT population. The purpose was to compare the characteristics of subjects who enrolled in HBV-19 with the original HBV-17 mITT population.
Immunogenicity Analysis: All time-to-event analyses, such as durability of seroprotection (ie, anti-HBsAg greater than or equal to 10 mIU/mL) and anti-HBsAg concentration greater than or equal to 100 mIU/mL, were analyzed by treatment group (HEPLISAV, Engerix-B) using the Kaplan-Meier method. The anti-HBsAg concentrations were summarized using geometric means.
The antibody decay curve over time was estimated by treatment group for subjects who had seroprotection
(anti-HBsAg concentrations greater than or equal to 10 mIU/mL) in HBV-17 and enrolled in HBV-19. The data for 7 subjects who received injections when their anti-HBsAg concentrations were between 10 and 100 mIU/mL according to STIKO recommendations were censored for this analysis. To estimate the antibody decay curve over time, a mixed-linear model appropriate for repeated measure was fitted to log10 transformed anti-HBsAg concentrations starting from time of peak concentration within each subject. The model included treatment group, days, and log10-transformed days as fixed effects and subjects as a random effect. The estimated model then was raised to the 10th power to obtain the estimated decay function.
Safety Analysis: Local and systemic post-injection reactions, AEs, SAEs, and AESIs were analyzed.
Analysis Populations: The safety population comprised all subjects excluding those who had no on-study safety data. The mITT population, defined as all subjects excluding those with no immunogenicity data, was to be used for immunogenicity analyses. Subjects who received the wrong study vaccine(s) were analyzed "as-treated" in the safety analysis, and "as-randomized" in the mITT analysis.
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	Disposition and Demographics Results:
HBV-19 was designed with the expectation that subjects would enroll in HBV-19 immediately following their completion of HBV-17. However, because of the long duration of enrollment in HBV-17 and the need to protect the blind in HBV-17, the time between completing HBV-17 and enrolling in HBV-19 was varied with a median delay of
213.5 days in the HEPLISAV group and 237.5 days in the Engerix-B group.
Among the 147 subjects in the safety population, 105 were seroprotected during HBV-17 at their enrollment into HBV-19 (HEPLISAV: n = 55; Engerix-B: n = 50). During the study, 16 (HEPLISAV: n = 8; Engerix-B: n = 8) eventually received a single booster dose of vaccine. Twenty-three subjects (HEPLISAV: n = 10; Engerix-B:
n = 13) who were seroprotected during HBV-17 but were no longer seroprotected at enrollment into HBV-19 were assigned to receive a booster. During the study these subjects received 1 booster dose (HEPLISAV: n = 4;
Engerix-B: n = 10), 2 booster doses (HEPLISAV: n = 4; Engerix-B: n = 3), or 3 booster doses (HEPLISAV: n = 2). Nineteen subjects (HEPLISAV: n = 8; Engerix-B: n = 11) who were not seroprotected during HBV-17 were assigned to receive a second vaccine series. During the study, these subjects received 1 dose of vaccine (Engerix-B: n = 1), 2 doses of vaccine (HEPLISAV: n = 1), 3 doses of vaccine (HEPLISAV: n = 5; Engerix-B: n = 6), or 3 doses of vaccine plus 1 booster dose (Engerix-B: n = 4). Therefore, during HBV-19, a total of 56 subjects (33% of the HEPLISAV group and 43% of the Engerix-B group) were dosed and 91 subjects, including the 9 subjects from Site 142 who were all seroprotected at study enrollment, received no injections.
With the exclusion of 9 subjects from Site 142 for a total of 138 subjects in the mITT population, the median follow-up time for subjects after the first visit in HBV-17 for the HEPLISAV group was 1033 days and 1057 days
for the Engerix-B group. Overall, in HBV-19, 65.2% of subjects in the mITT population were men and the mean age was 61.8 years (range: 24 to 77 years). Subjects were white (86.2%), black or African American (10.9%), and Asian (2.2%), and 21.7% were of Hispanic ethnicity. Of subjects in HBV-19, 8.7% were smokers and 55.8% had type 2 diabetes mellitus. In HBV-19, there was a lower proportion of subjects with diabetes mellitus and a higher proportion of subjects with higher glomerular filtration rate (GFR) as compared with the HBV-17 population overall. In general, the demographic and baseline characteristics were similar between treatment groups with
2 exceptions: as in HBV-17, a higher proportion of subjects with diabetes mellitus were in the HEPLISAV group and a higher proportion of subjects with a low (< 15 mL/min/1.73 m2) GFR were in the Engerix-B group.

	Immunogenicity Results (mITT Population) Results:
The HBV-19 baseline for the immunogenicity analysis was the last (Week 28) HBV-17 laboratory result for subjects who did not have a scheduled baseline HBV-19 result.
At Week 28 in HBV-17 (the baseline used for the immunogenicity analysis), the SPR in the mITT population was 72.7% (48 of 66 subjects) in the HEPLISAV group and 66.7% (48 of 72 subjects) in the Engerix-B group.
At Week 28 in HBV-17, antibody concentrations between 10 and 100 mIU/mL were of similar proportions for HEPLISAV subjects (13.6%, 9 of 66 subjects) compared with Engerix-B subjects (15.3%, 11 of 72 subjects). A
lower proportion of HEPLISAV subjects (21.2%, 14 of 66 subjects) than Engerix-B subjects (41.7%, 30 of 72 subjects) had antibody concentrations between 100 and 1000 mIU/mL, whereas a higher proportion of HEPLISAV subjects (50.0%, 33 of 66 subjects) than Engerix-B subjects (27.8%, 20 of 72 subjects) had antibody levels greater than 1000 mIU/mL. This distribution of antibody concentrations would be expected to result in similar durability of seroprotection induced by HEPLISAV compared with Engerix-B over the short term but better long-term durability for HEPLISAV.
Primary Objective
Among subjects who were seroprotected at Week 28 in HBV-17, the durability of seroprotection over time was similar between HEPLISAV and Engerix-B subjects. Of the 56 HEPLISAV subjects who were seroprotected at Week 28 in HBV-17, 42 (75.0%) subjects maintained seroprotection over time. Of the 61 Engerix-B subjects who
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	were seroprotected at Week 28 in HBV-17, 42 (68.9%) maintained seroprotection over time. Secondary Objectives
Among all subjects enrolled in HBV-19, 43 injections of HEPLISAV (incidence = 0.51 injections per person-year) and 115 injections of Engerix-B (incidence = 1.27 injections per person-year) were administered.
Of the 31 HEPLISAV subjects in the mITT population with type 2 diabetes mellitus and anti-HBsAg greater than or equal to 10 at HBV-17 Week 28, 20 (64.5%) maintained seroprotection over time. Of the 29 Engerix B subjects with type 2 diabetes mellitus and anti-HBsAg greater than or equal to 10 at HBV-17 Week 28, 20 (69.0%) maintained seroprotection over time. The median time to loss of seroprotection could not be estimated at the time the study terminated.
Among subjects with anti-HBsAg concentrations greater than or equal to 100 mIU/mL at Week 28 in HBV-17,
the durability of an antibody concentration greater than or equal to 100 mIU/mL was longer in HEPLISAV subjects than in Engerix-B subjects. Of the 47 HEPLISAV subjects who had anti-HBsAg concentrations greater than or equal to 100 mIU/mL at Week 28 in HBV-17, 25 subjects (53.2%) maintained concentrations greater than or equal to 100 mIU/mL over time. Of the 50 Engerix-B subjects who had anti-HBsAg concentrations greater than or equal to 100 mIU/mL at Week 28 in HBV-17, 15 subjects (30.0%) maintained concentrations greater than or equal to
100 mIU/mL over time. The median time to loss of an anti-HBsAg concentration greater than or equal to
100 mIU/mL was 946.0 days (95% CI, 630.0, 1143.0) in the HEPLISAV group and 525.0 days (95% CI, 429.0, 719.0) for Engerix-B subjects.
The GMC in subjects with anti-HBsAg greater than or equal to 10 mIU/mL at Week 28 in HBV-17 was 1549.6 mIU/mL (95% confidence interval [CI], 837.0 - 2869.1) in HEPLISAV subjects and 549.7 mIU/mL (95% CI, 351.9
- 858.7) in Engerix-B subjects, with a ratio of GMCs of 2.8 (95% CI, 1.3 - 5.9). The rate of antibody decay over time was similar in both treatment groups, thus maintaining the significantly (P ≤ 0.0001) higher anti-HBsAg concentration in HEPLISAV subjects.

	Safety Results:
Post-injection Reactions
Overall, 24 subjects in the HEPLISAV group and 32 subjects in the Engerix-B group received 1 or more doses of study medication. There were 23 and 30 subjects in the HEPLISAV and Engerix-B groups, respectively, that had reaction data available. Reactions were observed in 7/23 (30.4%) subjects in the HEPLISAV group compared to 6/30 (20.0%) in the Engerix-B group. In summary, most of the subjects in both groups did not experience any local or systemic reactions within 7 days following administration of 1 or more doses of vaccine. With the following exceptions, all of the reactions were mild in severity.
Following 1 standard dose of vaccine, of 11 subjects in the HEPLISAV group 1 experienced severe malaise and 1 experienced moderate myalgia; among the 16 subjects in the Engerix-B group, 1 subject experienced moderate
pain. Following 2 standard doses, none of the 5 subjects in the HEPLISAV group had moderate or severe reactions; of the 3 subjects in the Engerix-B group, 1 experienced severe pain and 1 experienced severe myalgia. Following 3 standard doses of vaccine, among the 7 subjects in the HEPLISAV group, 1 subject had moderate pain and 1 subject had moderate malaise; no moderate or severe reactions were reported among the 6 subjects in the Engerix-B group. No moderate or severe reactions were reported for any of the 4 subjects in the Engerix-B group who received 4 or more standard doses of vaccine. Overall, post-injection reactions were similar between the 2 groups.
Adverse Events
In the HBV-19 safety population, 10 subjects (HEPLISAV: n = 4; Engerix-B: n = 6) experienced 1 or more AEs, and 2 subjects (HEPLISAV: n = 1; Engerix-B: n = 1) experienced 1 or more SAEs. Subject 103-202 in the HEPLISAV group experienced SAEs of hypercalcemia, traumatic pneumothorax, and multi-organ failure.
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	Subject 156-101 in the Engerix-B group experienced SAEs of plasmacytoma, amyloidosis, and epidermolysis.
All of the AEs, except gastroenteritis lasting for 4 days, and all of the SAEs were considered by the investigator to be unrelated to study treatment. Three deaths (HEPLISAV: n = 2; Engerix-B: n = 1) occurred in the HBV-19 safety population. One subject (Subject 103-202 in the HEPLISAV group) died from multi-organ failure 163 days after administration of the last study injection. Two additional deaths occurred outside the AE collection period (subjects being followed for safety): Subject 154-203 in the HEPLISAV group experienced a fatal cardiac arrest 495 days after administration of the last study injection, and Subject 151-301 in the Engerix-B group experienced a fatal event of hyperkalemia 584 days after administration of the last study injection. No other AEs lead to treatment withdrawal or premature discontinuation. There were no AESIs reported.

	Conclusions:
The tolerability and safety of HEPLISAV appear similar to Engerix-B in this population. A second series or single booster dose of HEPLISAV was safe and well tolerated in adults with CKD who had previously received a primary 3-dose series of HEPLISAV. In addition, extended safety follow-up of HEPLISAV recipients in HBV-17 did not demonstrate any safety concerns.
In this long-term follow-up study that was terminated early the durability of seroprotection in subjects with CKD was similar in those who received HEPLISAV compared with those who received Engerix-B because a similar proportion of subjects in each group had antibody concentrations between 10 and 100 mIU/mL at enrollment.
However, since the HEPLISAV group GMC for anti-HBsAg was significantly (P ≤ 0.0001) higher than the Engerix-B GMC throughout the follow-up period, seroprotection induced by HEPLISAV in patients with CKD can be expected to persist longer than seroprotection induced by Engerix-B.

	Date of Report:
	13 July 2015
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	Title of Study:
An Observational Study Evaluating the Long-Term Safety and Immunogenicity of HEPLISAV™ Compared with Engerix-B® in Adults With Chronic Kidney Disease Who Have Previously Received At Least One Hepatitis B Vaccine Series

	Investigator(s) and Study Center(s):
This report includes data from investigators at 18 centers in the United States (US), 2 centers in Canada, and 7 centers in Germany.

	Publication(s):
None.

	Study Period: 21 November 2011
through 09 October 2013
	Development Phase: 3b

	Objectives:
Primary Objective:
· To evaluate the durability of seroprotection induced by HEPLISAV™ and Engerix-B® as measured by the seroprotection rate (SPR), defined as the percentage of subjects with antibody to hepatitis B surface antigen (anti-HBsAg) concentration greater than or equal to 10 mIU/mL at baseline; starting 5 months after the secondary vaccine series; starting 6 months to 1 year after the first booster dose and 6 months to 1 year after each subsequent booster dose; and starting 6 months after baseline for subjects not requiring a secondary series or booster
Secondary Objectives:
· To evaluate the safety of HEPLISAV and Engerix-B in chronic kidney disease (CKD) subjects who previously received at least 1 complete hepatitis B vaccine series
· To evaluate long-term seroprotection by HEPLISAV and Engerix-B by measuring the number of injections in this study
· To evaluate long-term seroprotection by HEPLISAV and Engerix-B by measuring the incidence of injections in this study
· To evaluate the durability of seroprotection induced by HEPLISAV and Engerix-B as measured by SPR among subjects with diabetes mellitus, at baseline; starting 5 months after the secondary vaccine series; starting 6 months to 1 year after the first booster dose; 6 months to 1 year after each subsequent booster dose; and starting 6 months after baseline for subjects not requiring a secondary series or booster dose
· To evaluate the long-term immunogenicity of HEPLISAV and Engerix-B as measured by SPR at baseline; starting 5 months after the secondary vaccine series; starting 6 months to 1 year after the first booster dose and 6 months to 1 year after each subsequent booster dose
· To evaluate the long-term immunogenicity of HEPLISAV and Engerix-B as measured by the percentage of subjects with anti-HBsAg greater than or equal to 100 mIU/mL at baseline; starting 5 months after the secondary vaccine series; starting 6 months to 1 year after the first booster dose; and 6 months to 1 year after each subsequent booster dose
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	· To evaluate the long-term immunogenicity of HEPLISAV and Engerix-B as measured by anti-HBsAg geometric mean concentration (GMC) at baseline; starting 5 months after the secondary vaccine series; starting 6 months to 1 year after the first booster dose; and 6 months to 1 year after each subsequent booster dose

	Methods:
This was a long-term (up to 48 months) revaccination/booster study of adult subjects 18 years of age and older with CKD who previously received a complete series of either HEPLISAV or Engerix-B in study DV2-HBV-17 (hereafter referred to as HBV-17). Enrollment into the current study (hereafter referred to as HBV-19) was to be offered to everyone who had participated in HBV-17 and completed a full series of hepatitis B vaccine. Eligible subjects were assigned to one of the following seroprotection categories at enrollment on the basis of their immunologic response.
Subjects Seroprotected During HBV-17 and at Enrollment in HBV-19
Subjects with anti-HBsAg concentrations greater than or equal to 10 mIU/mL at Month 0 were to be followed for assessment of long-term seroprotection. If a subject’s anti-HBsAg level decreased to less than 10 mIU/mL, that subject was reassigned to receive a booster.
Subjects Seroprotected During HBV-17 and Not Seroprotected at Enrollment in HBV-19
Subjects who were seroprotected by their primary hepatitis B vaccine series in HBV-17 were to receive a booster injection of the same study treatment they received in HBV-17 if their anti-HBsAg level was less than 10 mIU/mL at Month 0.
Subjects Who Were Not Seroprotected in HBV-17
Subjects who did not respond to their primary hepatitis B vaccine series (ie, their anti-HBsAg level never reached 10 mIU/mL) were to receive a second series of the same study treatment they received in HBV-17. These subjects were to receive either HEPLISAV or Engerix-B injections at Month 0/Week 0, Month 1/Week 4, and Month 6/Week 24. Subjects who achieved a level of 10 mIU/mL or greater following the second series were
then followed every 6 months for measurement of anti-HBsAg levels, and were reassigned to receive a booster. If a subject's anti-HBsAg level was less than 10 mIU/mL after the secondary vaccine series, the subject was not to receive additional booster injections but was to be followed for safety for the duration of the study.
In Germany, investigators were able to use their discretion regarding provision of booster injections following the German Standing Committee on Vaccination (STIKO) recommendations that hemodialysis patients should receive a booster dose when their anti-HBsAg concentration decreases below 100 mIU/mL.
All subjects were to be monitored for safety until study completion. Safety evaluations included assessments of solicited local and systemic post-injection reactions for 7 days following each study injection; adverse events (AEs) and serious adverse events (SAEs) through 4 weeks following a secondary vaccine series or 4 weeks following a booster injection; and AEs of special interest (AESIs; including autoimmune AEs) until study completion. (Note: In Germany, the SAE reporting period was through 6 months following a secondary vaccine series or a booster injection).
Durability of seroprotection was to be assessed by measuring the anti-HBsAg concentration prior to
Month 0/Week 0 and at scheduled study visits until study completion. Anti-HBsAg serum concentrations were measured using the Ortho Vitros® enhanced chemiluminescence immunoassay. Seroprotection was defined as an anti-HBsAg level greater than or equal to 10 mIU/mL. In this report, immunogenicity was evaluated by assessing the durability of seroprotection, durability of antibody concentrations greater than or equal to 100 mIU/mL, and mean antibody concentration over time.
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	Number of Subjects Planned:
Approximately 150 subjects.

	Number of Subjects Enrolled and Analyzed:
A total of 147 subjects (109 in the US, 17 in Canada, and 21 in Germany) were enrolled and included in the safety analysis data set. Among subjects seroprotected in HBV-17, 9 subjects were removed from the immunogenicity analysis in HBV-19 due to GCP non-compliance at Site 142 (HBV-17 Site 42). These 9 subjects were seroprotected upon entry into HBV-19 and received no study treatment during HBV-19, therefore there were 138 total subjects (HEPLISAV: n = 66; Engerix-B: n = 72) in the modified intent-to-treat (mITT) population for immunogenicity analyses.

	Diagnosis and Main Criteria for Eligibility:
Eligible subjects were adults 18 years of age and older with CKD who were previously enrolled in HBV-17 and received a complete primary series of either HEPLISAV or Engerix-B. Subjects had to be clinically stable in the opinion of the investigator and able and willing to provide informed consent. Subjects were to be excluded if they had received commercially available hepatitis B vaccine other than study treatment; had a known history of autoimmune disease; or if they were unwilling or unable to comply with all of the protocol requirements.

	Test Product, Dose and Mode of Administration, Batch Number:
The test product (HEPLISAV) was 20 mcg recombinant HBsAg subtype adw with 3000 mcg 1018 ISS adjuvant manufactured by Rentschler Biotechnologie GmbH in Laupheim, Germany.
Subjects who received HEPLISAV as the secondary vaccine series received a single intramuscular (IM) injection (0.5 mL) in the deltoid muscle at Month 0/Week 0, Month 1/Week 4, and Month 6/Week 24. HEPLISAV booster injections were administered following an anti-HBsAg result below 10 mIU/mL.
Lot numbers: TDG010 and TDG013

	Duration of Treatment:
Each subject was expected to remain in the study for a minimum of 4 weeks after an injection and for a maximum of 48 months for follow up. This study was terminated after approximately 24 months for administrative reasons based on the company’s evaluation of the CKD and HEPLISAV program, and not due to a safety concern or lack of efficacy.

	Reference Therapy, Dose and Mode of Administration, Batch Number:
The reference therapy was Engerix-B® (20 mcg recombinant HBsAg combined with 500 mcg alum adjuvant) manufactured by GlaxoSmithKline Biologicals.
Subjects who received Engerix-B as the secondary vaccine series received 2 IM injections of 1.0 mL each (for a total dose of 40 mcg HBsAg and 1 mg alum) in the deltoid muscle at Month 0/Week 0, Month 1/Week 4, and Month 6/Week 24. Engerix-B booster injections were administered following an anti-HBsAg result
below10 mIU/mL.
Lot numbers: AHBVB910AA and AHBVC111AA (US), AHBVB925AB and AHBVC145AM (Canada), and AHBVB988AB and AHBVC016AC (Germany).

	Statistical Methods:
The comparisons of HEPLISAV and Engerix-B with regards to demographics and baseline characteristics, immunogenicity, and safety endpoints are descriptive. The analyses were performed by seroprotection category and
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	treatment group.
Demographic and Baseline Characteristics: The summary statistics for continuous variables were comprised of mean, median, standard deviation (SD), and quartile (Q1-Q3). Categorical variables were summarized using frequency and proportion. The demographic and baseline characteristics summary was provided for subjects who enrolled in HBV-19 as well as subjects who were in the HBV-17 mITT population. The purpose was to compare the characteristics of subjects who enrolled in HBV-19 with the original HBV-17 mITT population.
Immunogenicity Analysis: All time-to-event analyses, such as durability of seroprotection (ie, anti-HBsAg greater than or equal to 10 mIU/mL) and anti-HBsAg concentration greater than or equal to 100 mIU/mL, were analyzed by treatment group (HEPLISAV, Engerix-B) using the Kaplan-Meier method. The anti-HBsAg concentrations were summarized using geometric means.
The antibody decay curve over time was estimated by treatment group for subjects who had seroprotection
(anti-HBsAg concentrations greater than or equal to 10 mIU/mL) in HBV-17 and enrolled in HBV-19. The data for 7 subjects who received injections when their anti-HBsAg concentrations were between 10 and 100 mIU/mL according to STIKO recommendations were censored for this analysis. To estimate the antibody decay curve over time, a mixed-linear model appropriate for repeated measure was fitted to log10 transformed anti-HBsAg concentrations starting from time of peak concentration within each subject. The model included treatment group, days, and log10-transformed days as fixed effects and subjects as a random effect. The estimated model then was raised to the 10th power to obtain the estimated decay function.
Safety Analysis: Local and systemic post-injection reactions, AEs, SAEs, and AESIs were analyzed.
Analysis Populations: The safety population comprised all subjects excluding those who had no on-study safety data. The mITT population, defined as all subjects excluding those with no immunogenicity data, was to be used for immunogenicity analyses. Subjects who received the wrong study vaccine(s) were analyzed "as-treated" in the safety analysis, and "as-randomized" in the mITT analysis.
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	Disposition and Demographics Results:
HBV-19 was designed with the expectation that subjects would enroll in HBV-19 immediately following their completion of HBV-17. However, because of the long duration of enrollment in HBV-17 and the need to protect the blind in HBV-17, the time between completing HBV-17 and enrolling in HBV-19 was varied with a median delay of
213.5 days in the HEPLISAV group and 237.5 days in the Engerix-B group.
Among the 147 subjects in the safety population, 105 were seroprotected during HBV-17 at their enrollment into HBV-19 (HEPLISAV: n = 55; Engerix-B: n = 50). During the study, 16 (HEPLISAV: n = 8; Engerix-B: n = 8) eventually received a single booster dose of vaccine. Twenty-three subjects (HEPLISAV: n = 10; Engerix-B:
n = 13) who were seroprotected during HBV-17 but were no longer seroprotected at enrollment into HBV-19 were assigned to receive a booster. During the study these subjects received 1 booster dose (HEPLISAV: n = 4;
Engerix-B: n = 10), 2 booster doses (HEPLISAV: n = 4; Engerix-B: n = 3), or 3 booster doses (HEPLISAV: n = 2). Nineteen subjects (HEPLISAV: n = 8; Engerix-B: n = 11) who were not seroprotected during HBV-17 were assigned to receive a second vaccine series. During the study, these subjects received 1 dose of vaccine (Engerix-B: n = 1), 2 doses of vaccine (HEPLISAV: n = 1), 3 doses of vaccine (HEPLISAV: n = 5; Engerix-B: n = 6), or 3 doses of vaccine plus 1 booster dose (Engerix-B: n = 4). Therefore, during HBV-19, a total of 56 subjects (33% of the HEPLISAV group and 43% of the Engerix-B group) were dosed and 91 subjects, including the 9 subjects from Site 142 who were all seroprotected at study enrollment, received no injections.
With the exclusion of 9 subjects from Site 142 for a total of 138 subjects in the mITT population, the median follow-up time for subjects after the first visit in HBV-17 for the HEPLISAV group was 1033 days and 1057 days
for the Engerix-B group. Overall, in HBV-19, 65.2% of subjects in the mITT population were men and the mean age was 61.8 years (range: 24 to 77 years). Subjects were white (86.2%), black or African American (10.9%), and Asian (2.2%), and 21.7% were of Hispanic ethnicity. Of subjects in HBV-19, 8.7% were smokers and 55.8% had type 2 diabetes mellitus. In HBV-19, there was a lower proportion of subjects with diabetes mellitus and a higher proportion of subjects with higher glomerular filtration rate (GFR) as compared with the HBV-17 population overall. In general, the demographic and baseline characteristics were similar between treatment groups with
2 exceptions: as in HBV-17, a higher proportion of subjects with diabetes mellitus were in the HEPLISAV group and a higher proportion of subjects with a low (< 15 mL/min/1.73 m2) GFR were in the Engerix-B group.

	Immunogenicity Results (mITT Population) Results:
The HBV-19 baseline for the immunogenicity analysis was the last (Week 28) HBV-17 laboratory result for subjects who did not have a scheduled baseline HBV-19 result.
At Week 28 in HBV-17 (the baseline used for the immunogenicity analysis), the SPR in the mITT population was 72.7% (48 of 66 subjects) in the HEPLISAV group and 66.7% (48 of 72 subjects) in the Engerix-B group.
At Week 28 in HBV-17, antibody concentrations between 10 and 100 mIU/mL were of similar proportions for HEPLISAV subjects (13.6%, 9 of 66 subjects) compared with Engerix-B subjects (15.3%, 11 of 72 subjects). A
lower proportion of HEPLISAV subjects (21.2%, 14 of 66 subjects) than Engerix-B subjects (41.7%, 30 of 72 subjects) had antibody concentrations between 100 and 1000 mIU/mL, whereas a higher proportion of HEPLISAV subjects (50.0%, 33 of 66 subjects) than Engerix-B subjects (27.8%, 20 of 72 subjects) had antibody levels greater than 1000 mIU/mL. This distribution of antibody concentrations would be expected to result in similar durability of seroprotection induced by HEPLISAV compared with Engerix-B over the short term but better long-term durability for HEPLISAV.
Primary Objective
Among subjects who were seroprotected at Week 28 in HBV-17, the durability of seroprotection over time was similar between HEPLISAV and Engerix-B subjects. Of the 56 HEPLISAV subjects who were seroprotected at Week 28 in HBV-17, 42 (75.0%) subjects maintained seroprotection over time. Of the 61 Engerix-B subjects who
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	were seroprotected at Week 28 in HBV-17, 42 (68.9%) maintained seroprotection over time. Secondary Objectives
Among all subjects enrolled in HBV-19, 43 injections of HEPLISAV (incidence = 0.51 injections per person-year) and 115 injections of Engerix-B (incidence = 1.27 injections per person-year) were administered.
Of the 31 HEPLISAV subjects in the mITT population with type 2 diabetes mellitus and anti-HBsAg greater than or equal to 10 at HBV-17 Week 28, 20 (64.5%) maintained seroprotection over time. Of the 29 Engerix B subjects with type 2 diabetes mellitus and anti-HBsAg greater than or equal to 10 at HBV-17 Week 28, 20 (69.0%) maintained seroprotection over time. The median time to loss of seroprotection could not be estimated at the time the study terminated.
Among subjects with anti-HBsAg concentrations greater than or equal to 100 mIU/mL at Week 28 in HBV-17,
the durability of an antibody concentration greater than or equal to 100 mIU/mL was longer in HEPLISAV subjects than in Engerix-B subjects. Of the 47 HEPLISAV subjects who had anti-HBsAg concentrations greater than or equal to 100 mIU/mL at Week 28 in HBV-17, 25 subjects (53.2%) maintained concentrations greater than or equal to 100 mIU/mL over time. Of the 50 Engerix-B subjects who had anti-HBsAg concentrations greater than or equal to 100 mIU/mL at Week 28 in HBV-17, 15 subjects (30.0%) maintained concentrations greater than or equal to
100 mIU/mL over time. The median time to loss of an anti-HBsAg concentration greater than or equal to
100 mIU/mL was 946.0 days (95% CI, 630.0, 1143.0) in the HEPLISAV group and 525.0 days (95% CI, 429.0, 719.0) for Engerix-B subjects.
The GMC in subjects with anti-HBsAg greater than or equal to 10 mIU/mL at Week 28 in HBV-17 was 1549.6 mIU/mL (95% confidence interval [CI], 837.0 - 2869.1) in HEPLISAV subjects and 549.7 mIU/mL (95% CI, 351.9
- 858.7) in Engerix-B subjects, with a ratio of GMCs of 2.8 (95% CI, 1.3 - 5.9). The rate of antibody decay over time was similar in both treatment groups, thus maintaining the significantly (P ≤ 0.0001) higher anti-HBsAg concentration in HEPLISAV subjects.

	Safety Results:
Post-injection Reactions
Overall, 24 subjects in the HEPLISAV group and 32 subjects in the Engerix-B group received 1 or more doses of study medication. There were 23 and 30 subjects in the HEPLISAV and Engerix-B groups, respectively, that had reaction data available. Reactions were observed in 7/23 (30.4%) subjects in the HEPLISAV group compared to 6/30 (20.0%) in the Engerix-B group. In summary, most of the subjects in both groups did not experience any local or systemic reactions within 7 days following administration of 1 or more doses of vaccine. With the following exceptions, all of the reactions were mild in severity.
Following 1 standard dose of vaccine, of 11 subjects in the HEPLISAV group 1 experienced severe malaise and 1 experienced moderate myalgia; among the 16 subjects in the Engerix-B group, 1 subject experienced moderate
pain. Following 2 standard doses, none of the 5 subjects in the HEPLISAV group had moderate or severe reactions; of the 3 subjects in the Engerix-B group, 1 experienced severe pain and 1 experienced severe myalgia. Following 3 standard doses of vaccine, among the 7 subjects in the HEPLISAV group, 1 subject had moderate pain and 1 subject had moderate malaise; no moderate or severe reactions were reported among the 6 subjects in the Engerix-B group. No moderate or severe reactions were reported for any of the 4 subjects in the Engerix-B group who received 4 or more standard doses of vaccine. Overall, post-injection reactions were similar between the 2 groups.
Adverse Events
In the HBV-19 safety population, 10 subjects (HEPLISAV: n = 4; Engerix-B: n = 6) experienced 1 or more AEs, and 2 subjects (HEPLISAV: n = 1; Engerix-B: n = 1) experienced 1 or more SAEs. Subject 103-202 in the HEPLISAV group experienced SAEs of hypercalcemia, traumatic pneumothorax, and multi-organ failure.
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	Subject 156-101 in the Engerix-B group experienced SAEs of plasmacytoma, amyloidosis, and epidermolysis.
All of the AEs, except gastroenteritis lasting for 4 days, and all of the SAEs were considered by the investigator to be unrelated to study treatment. Three deaths (HEPLISAV: n = 2; Engerix-B: n = 1) occurred in the HBV-19 safety population. One subject (Subject 103-202 in the HEPLISAV group) died from multi-organ failure 163 days after administration of the last study injection. Two additional deaths occurred outside the AE collection period (subjects being followed for safety): Subject 154-203 in the HEPLISAV group experienced a fatal cardiac arrest 495 days after administration of the last study injection, and Subject 151-301 in the Engerix-B group experienced a fatal event of hyperkalemia 584 days after administration of the last study injection. No other AEs lead to treatment withdrawal or premature discontinuation. There were no AESIs reported.

	Conclusions:
The tolerability and safety of HEPLISAV appear similar to Engerix-B in this population. A second series or single booster dose of HEPLISAV was safe and well tolerated in adults with CKD who had previously received a primary 3-dose series of HEPLISAV. In addition, extended safety follow-up of HEPLISAV recipients in HBV-17 did not demonstrate any safety concerns.
In this long-term follow-up study that was terminated early the durability of seroprotection in subjects with CKD was similar in those who received HEPLISAV compared with those who received Engerix-B because a similar proportion of subjects in each group had antibody concentrations between 10 and 100 mIU/mL at enrollment.
However, since the HEPLISAV group GMC for anti-HBsAg was significantly (P ≤ 0.0001) higher than the Engerix-B GMC throughout the follow-up period, seroprotection induced by HEPLISAV in patients with CKD can be expected to persist longer than seroprotection induced by Engerix-B.
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