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Abstract

Objective: To delineate the rate and duration of transient hepatitis B surface antigenemia following
Heplisav-B vaccination.

Patients and Methods: We retrospectively reviewed the medical records of all adult patients who received
Heplisav-B vaccination at our institution from January 1, 2019, through March 31, 2020, and who had
hepatitis B surface antigen (HBsAg) testing within 30 days following immunization. Patients with labo-
ratory evidence of prior hepatitis B virus infection or immunization were excluded.

Results: A total of 39 of 1933 patients were tested for HBsAg within 30 days after completing the
Heplisav-B vaccination series; of these 39, only 6 (15.4 %) had a positive HBsAg result. Compared with the
patients with negative HBsAg results, those with a positive HBsAg result had a significantly lower
body mass index (24.8 kg/m2 [interquartile range (IQR), 23 to 26.4 kg/mz] vs 28.6 kg/m2 [IQR, 26.4 to
30.6 kg/mzl; P=.01) and higher prevalence of chronic kidney disease (2 of 6 [33.3%] vs 2 of 33 [6%];
P=.04). The timing of HBsAg testing after completing the vaccination series in the HBsAg-positive group
was significantly earlier compared with that of the HBsAg-negative group (2 days [IQR, 0.43 to 2.25 days)
vs 12 days [IQR, 10 to 15 days]; P=.0008). Active hepatitis B infection was excluded in all 6 patients. In
the HBsAg-positive group, the median time from the date of Heplisav-B administration to a negative
HBsAg test result was 17 days (IQR, 8 to 36 days).

Conclusion: As with all conventional hepatitis B vaccines, transient hepatitis B surface antigenemia can be
observed with Heplisav-B vaccine, particularly in those with chronic kidney disease and low body mass
index.
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epatitis B virus (HBV) infection is the
|_| seventh leading cause of death glob-

ally." Although acute HBV infection
is often self-limiting, chronic HBV infection
may be difficult to treat and may lead to
serious long-term complications including
end-stage liver disease, liver transplant, and
hepatocellular carcinoma.””

Although several antiviral therapies are
available for patients fulfilling treatment
criteria, none of them achieve a virologic
cure. Therefore, disease prevention in the
form of active immunization remains the
mainstay strategy in the fight against HBV
infection. The Centers for Disease Control
and Prevention recommends hepatitis B vacci-
nation for adult patients without evidence of
prior immunization who are deemed at high

risk for acquiring the infection.” Currently, 3
recombinant vaccines are available in the
United States. Recombivax HB (Merck & Co,
Inc) and Engerix-B (GlaxoSmithKline) are
known as the “conventional vaccines” and
were first introduced in the 1980s. The pro-
duction of these 2 vaccines uses genetically
engineered yeast cells of the species Saccharo-
myces cereviside to clone the hepatitis B viral
gene that codes for hepatitis B surface antigen
(HBsAg), which is then extracted and purified.

Heplisav-B (Dynavax Technologies Corpo-
ration) is a newer vaccine introduced in 2017,
produced in recombinant strains of the yeast
form of Hansenula polymorpha.”® In contrast
to the conventional hepatitis B vaccines that
contain aluminum as an adjuvant to the re-
combinant HBsAg product, Heplisav-B utilizes
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a synthetic immunostimulatory adjuvant
found to be more immunogenic, with higher
vaccine response rates in patients who are
known to be poor responders to the conven-
tional vaccines.”

All 3 HBV vaccine formulations contain a
recombinant HBsAg, and false-positive or
transiently positive HBsAg test results may be
observed following vaccine administration.
Because the diagnosis of HBV infection is pri-
marily based on the detection of this antigen,
this feature may lead to unnecessary confirma-
tory laboratory testing, patient anxiety, treat-
ment, and added cost. Earlier studies in
various populations, ranging from infants
and adults to healthy blood donors and pa-
tients undergoing hemodialysis, have revealed
a transient hepatitis B surface antigenemia after
patients have received immunization with the
older 2 vaccines, which resolved at 3 weeks’
follow-up.”** We hypothesize that a similar
phenomenon may be observed with
Heplisav-B administration.

We therefore aimed to delineate the rate
and duration of transient hepatitis B surface
antigenemia following Heplisav-B vaccination.

PATIENTS AND METHODS

We retrospectively reviewed the medical re-
cords of all adult patients who received
Heplisav-B vaccination at our institution
from January 1, 2019, when widespread
administration of the vaccine was initiated,
through March 31, 2020, and who had HBsAg
testing within 30 days following any of the im-
munization series, given as 2 doses at least 1
month apart.

Laboratory HBsAg testing at our institution
is done using the Bio-Rad GS HBsAg Enzyme
Immunoassay 3.0 to screen for reactivity, fol-
lowed by confirmation by neutralization with
hepatitis B surface antibody using the Bio-
Rad GS HBsAg Confirmatory Assay 3.0. The
hepatitis B DNA quantification testing is
done wusing the cobas HBV-Quantitative
nucleic acid test for use on the cobas 6800/
8800 Systems (Roche Molecular Systems, Inc).

We excluded patients with laboratory
evidence of prior hepatitis B virus infection
or immunization, defined as having serologic
testing positive for HBsAg and hepatitis B total
core antibody (anti-HBc) or positive results on
hepatitis B DNA quantification.

Timing of the 2-dose Heplisav-B vaccine
administration, HBsAg testing, and duration
of antigenemia were documented, along with
anti-HBc, repeated HBsAg testing, and hepati-
tis B DNA quantification if obtained. The pa-
tients were tested randomly at the discretion
of the treating physician, and no specific pro-
tocol was followed. Demographic, clinical, and
laboratory data from each patient were
extracted from the medical record. The study
was approved by the Mayo Clinic Institutional
Review Board.

For statistical analyses, categorical vari-
ables were reported as count and percentage
using the % test for comparison. Continuous
variables were reported as median and inter-
quartile range (IQR) from the 25th to the
75th percentiles using the Wilcoxon rank
sum test to compare data. Statistical tests
were 2-tailed with P<.05 considered signifi-
cant. All analyses were performed using JMP
software (SAS Institute).

RESULTS

A total of 1933 adult patients received the
Heplisav-B vaccination series during the study
period. Of these, a total of 39 patients (2%)
were tested for HBsAg within 30 days after
completing the immunization series. Among
these 39 patients, 6 (15.4 %) had a positive
HBsAg result, and the remaining 33 patients
(84.6%) had negative results (Figure). Confir-
matory HBsAg testing was obtained in all 6 pa-
tients and yielded positive results. Indications
for vaccination and routine HBsAg surveil-
lance testing in the HBsAg-positive patients
included hemodialysis for kidney failure
(n=3), pretransplant evaluation (n=2), and
routine health maintenance (n=1), whereas
for the HBsAg-negative patients, indications
encompassed hemodialysis for kidney failure
(n=12) and routine health maintenance
(n=21).

Patients’ medical and laboratory data are
summarized in Table 1. There were no statis-
tically significant differences in demographic
characteristics between the HBsAg-positive
and HBsAg-negative groups. Median patient
age for HBsAg-positive and HBsAg-negative
patients was 72 years (IQR, 49.7 to 83 years)
and 58 years (IQR, 48.5 to 69 years), respec-
tively (P=.26), and most were female (4of 6
[54.5%] vs 18 of 33 [66.7%]; P=.58).
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FIGURE. Screening and classification of study
groups.

Compared with the HBsAg-negative group,
HBsAg-positive patients had a significantly
lower body mass index (BMI; calculated as
weight in kilograms divided by height in
meters squared) (24.8 kg/m2 [IQR, 23 to
26.4 kg/m?] vs 28.6 kg/m® [IQR, 26.4 to
30.6 kg/m’]; P =.01) and higher prevalence
of chronic kidney disease (CKD; 2 of 6
[33.3%] vs 2 of 33 [6%]; P=.04). There was
no significant difference in the prevalence of
other medical comorbidities among patients
with positive and negative HBsAg results,

including end-stage renal disease (3 of 6
[509%] vs 12 of 33 [36.3%]; P=.52), diabetes
mellitus (2 of 6 [33.3%] vs 9 of 33 [27.2%];
P=.76), and immunosuppression (2 of 6
[33.3%] vs 3 of 33 [9.1%]; P=.10). Although
patients in the HBsAg-positive group appeared
to have a lower estimated creatinine clearance
rate (26 mL/min [IQR, 12.5 to 60.8 mL/min]
vs 62.3 mL/min [IQR, 12 to 120.1 mL/min])
compared with those in the HBsAg-negative
group, this difference was not statistically sig-
nificant (P=.53).

Of note, the timing of HBsAg testing after
completing the vaccination series in the
HBsAg-positive  patients was  significantly
earlier compared with that of HBsAg-negative
patients (2 days [IQR, 0.43 to 2.25 days] vs
12 days [IQR, 10 to 15 days], P=.0008),
although tested at different points in time
per the discretion of the physician. A hepatitis
B DNA quantitative test and anti-HBc test were
obtained to exclude active infection, and re-
sults were negative in all 6 patients. In the
HBsAg-positive group, the median time from
the date of Heplisav-B administration to a
negative HBsAg test result was 17 days (IQR,
8 to 36 days).

DISCUSSION

By virtue of having an HBsAg introduced by
the vaccine into the bloodstream, antigenemia
following vaccination is a scientifically plau-
sible consequence, and it is critical that clini-
cians are aware of this phenomenon because
HBsAg is the first serologic marker of HBV
infection and can be misinterpreted as such
in the context of recent vaccination. Although

TABLE 1. Study Patients With Transient Hepatitis B Antigenemia

Time (d) from

Date of Heplisav-B Time (d) from Heplisav-B Hepatitis Heplisav-B administration
Patient  administration and hepatitis ~ administration to reactive Antigen B DNA Estimated to negative HBsAg
No. B DNA quantification HBsAg test result confirmation  quantification ~ CrCl (mL/min) test result
I I'1/5/2019 2 Positive Undetected 12.7 16
2 I'1/4/2019 2 Positive Undetected 40.8 18
3 ['1/5/2019 0 Positive Undetected 121 8
4 2/7/2020 3 Positive Undetected 13 15
5 10/1/2019 2 Positive Undetected 12 36
6 2/4/2020 0 Positive Undetected 39.1 37

CrCl, creatinine clearance; HBsAg, hepatitis B surface antigen.
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TABLE 2. Previous Reports on Conventional Hepatitis B Vaccine—Induced Transient Hepatitis B Surface Antigenemia in Adult Patients

Mean time
No. of Mean time (d) to negative HBsAg
HBsAg-positive Mean age Sex, Vaccine (d) to positivity after seroconversion after
Reference, year Type of study patients ) M:F Study population administered vaccine dose vaccine dose

Kloster et al,” 1995 Retrospective 9 19-59 NA HBD Engerix” 1.4 21-259
Janzen et al,® 1996 Retrospective 6 63.6 I:5 HD patients Engerix” 35 18
Brodersen et al,” 1997 Retrospective I 55 0:1 HD patient Engerix” I 8
Olde & Garcia,”® 1998 Retrospective 4 NA NA HD patients Engerix” 2 [4
Ly et al,'' 2002 Prospective 3 564 4 HD patients Engerix” 2.12 49

3 Recombivax HB*

2 NA
Otag,'” 2003 Prospective I NA NA HBD Engerix” [ 3

I Recombivax HB® I 3

| GenHevac B* I 3
Davis et al,"* 2003 Retrospective I 21 0:1 HBD Twinrix’ 2 78
De Schryver et al,"* 2004 Retrospective 4 33-37 2:2 Healthy volunteers Twinrix” I 18.6
Dow et al,"* 2002 Prospective 7 NA 2:5 HBD Recombivax HB® 3 52
Onuigho et al,'“ 2010 Retrospective I 8l 0:1 HD patient Engerix” 2 7
Ziaee et al,'’ 2010 Prospective 7 21.14 34 Healthy medical students Engerix” 1.8 3.14

[ 21 1:0 Recombivax HB" 5 NA
Mohan et al,** 201 | Retrospective I 83 01 HD patient Engerix” 5 21
Rysgaard et al,'® 2012 Retrospective Il 612 6:5 10 HD patients; Engerix” 4 21

| pretravel laboratory test

Lee et al,”? 2014 Retrospective | 51 0:1 Preemployment screening Twinrix” 8 I3
Anjum,'” 2014 Retrospective 3 313 30 Annual health screening Engerix”
Haddad & Bassett,”' 2017 Retrospective | 21 0:1 Annual health screening NA I
Saparamadu et al,”® 2019 Retrospective I NA 0:1 HD patient Engerix” 2 21

°F, female; HBD, healthy blood donors; HBsAg, hepatitis B surface antigen; HD, hemodialysis; M, male; NA, not available.
®Hepatitis B vaccine (recombinant, yeast-derived) 20 pg/mL.

“Hepatitis B vaccine (recombinant, yeast-derived) 40 pg/mL.

“Hepatitis B vaccine (recombinant, yeast-derived) 10 pg/mL.

“Hepatitis B vaccine (recombinant, mammalian-derived) 20 pg/mL.

720 Enzyme-linked immunosorbent assay units inactivated hepatitis A vaccine and 20 pg/mL recombinant HBsAg protein.
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transient HBsAg positivity following Heplisav-
B vaccination has not been reported previ-
ously, our findings confirm that transient
HBsAg positivity following Heplisav-B immu-
nization may be observed in patients tested
within 72 hours after completion of the vac-
cine series, with the highest risk in those
with lower BMI and CKD.

Hepatitis B infection was ruled out in these
patients, as evidenced by undetectable HBV
DNA testing results and negative results on
repeated HBsAg testing. This phenomenon
was observed predominantly early in the post-
immunization period, with a median time to
positive HBsAg results of 2 days. In studies
of HBsAg positivity rates following conven-
tional hepatitis B vaccines, transient HBsAg
positivity has been reported, with rates as
high as 43.5% (Table 2). The median time to
HBsAg positivity with Heplisav-B appears to
be consistent with reported observations
following conventional hepatitis B vaccines.
In our cohort, patients in whom transient
HBsAg positivity was not observed had been
tested much later, with a median time from
immunization to HBsAg testing of 12 days.
This substantial difference in the timing of
routine HBsAg testing postimmunization may
explain why transient HBsAg positivity was
not captured in those patients who were tested
later, raising the possibility that transient
HBsAg positivity may have occurred earlier
in the postimmunization period before any
testing was done. In patients in whom HBsAg
positivity was observed, negative seroconver-
sion was observed after a median of 17 days,
although it is possible that seroconversion
occurred before retesting was done. In a large
number of patients, Rysgaard et al.'® found
that positive HBsAg results are unlikely to
persist beyond 14 days postvaccination,
underscoring the importance of confirmatory
testing. Conversely, Lunn et al** reported pro-
longed antigenemia that persisted as long as
18 and 28 days postvaccination.

It is known that patients with CKD and
low BMI are more likely to have a false-
positive or transiently positive HBsAg test
result.”””° Similar trends were observed in
our cohort, with a statistically significant lower
median BMI and higher proportion of patients
with CKD observed in the HBsAg-positive
group compared with the HBsAg-negative

group. Earlier testing, lower BMI, and lower
kidney function may explain why transient
antigenemia was captured in the former group
of patients. Currently, there are no recommen-
dations for renal adjustment of the Heplisav-B
vaccine, and clinical trials evaluating the
immunogenicity and safety of Heplisav-B in
adults with end-stage renal disease undergoing
hemodialysis are ongoing.””

As seen with conventional HBV vaccines,
we presume that circulating HBsAg protein
was introduced by the Heplisav-B vaccine
and was detected by the chemiluminescent
immunoassay. The recombinant HBsAg used
in these immunogenic HBV vaccines is bound
by the commercially available HBsAg detection
assays, and the overall pooled sensitivity and
specificity is 99.8% and 99.5%, respectively.”
This detectable vaccine antigen is a noninfec-
tious subunit produced in yeast cells, and it
does not pose a risk for vaccine-transmitted
disease. Dow et al'” inferred that antigen reac-
tivity depends on the diagnostic assay used.
The same conclusion was postulated by Ziaee
et al,'’” who found in a clinical trial among
healthy adults that HBsAg positivity depended
on the type of vaccine and the diagnostic
testing technique. Otag'” offered a different
opinion, concluding that vaccine-induced
antigenemia could be a possibility with any
kind of hepatitis B vaccine administered, as
documented in our study. Halperin et al*” re-
ported the superiority of the seroprotective
rates for the Heplisav-B vaccine, and this supe-
riority is explained by the components of the
vaccine that enhance the immune response.

Our study has some limitations, primarily
the retrospective design and small sample
size that make any conclusions about risk
factors for transient antigenemia following
Heplisav-B  vaccination difficult. Further-
more, the patients were tested at the discre-
tion of the treating physician without
consistency, making it difficult to capture
the clearance of the transient phenomena,
the full serologic timeline, and the exact
timing of seroconversion.

CONCLUSION

As reported for conventional hepatitis B vac-
cines, transient hepatitis B surface antigenemia
following Heplisav-B vaccination may occur,
particularly in patients with CKD and low
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BMI if tested within the first 72 hours after
receiving the Heplisav-B vaccine. We highlight
the importance of exercising caution when
interpreting HBsAg test results in the context
of recent hepatitis B immunization and suggest
that HBsAg not be tested within 7 days of
receipt of hepatitis B vaccination.

anti-HBc = hepatitis B total
core antibody; BMI = body mass index; CKD = chronic
kidney disease; IQR = interquartile range; HBsAg = hepatitis
B surface antigen; HBV = hepatitis B virus
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