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The clinical spectrum of hepatitis B (HepB) virus infection 
ranges from asymptomatic infection to fulminant hepati-
tis. Since both mild and fulminant hepatitis B infections 
have been reported in previously vaccinated patients with 
inflammatory bowel disease (IBD) receiving immunosup-
pressive therapies [1], current gastroenterology preven-
tive care guidelines recommend HepB vaccination for all 
patients with IBD [2]. Indeed, patients receiving tumor 
necrosis factor (TNF) blocking antibodies were less likely 
to have protective hepatitis B surface antibody (HBsAb) 
levels following HepB vaccination [3]. Current evidence 
points to lifelong protection with HBsAb > 10 mIU/mL 
measured 1–2 months after HepB vaccine series completion 
in immunocompetent adults; revaccination may be needed 
for individuals who fail to achieve that goal [4]. Previously 
immunized individuals may not have had an antibody level 
measured upon completion of the series. A single dose of 
HepB vaccine followed by HBsAb measurement in 1 month 
is used to document an anamnestic response and long-term 
immunity. HBsAb < 10 mIU/mL after a single dose is con-
sidered an absence of an anamnestic response, requiring 
two more doses to complete a second series. Little work has 
been done to consider the optimal revaccination strategy in 
immunosuppressed patients with IBD, including how many 
additional doses of HepB vaccine are needed.

In this issue of Digestive Diseases and Sciences, Pratt 
and colleagues address this paucity of data addressing 

HepB revaccination strategies [5]. The authors performed 
a retrospective cohort study at a single academic center 
that included 149 patients with IBD who failed to mount 
an immune response after a HepB vaccine series, which 
they referred to as primary vaccination failure. They com-
pared ≤ 2 versus 3 revaccination doses, finding a statistically 
significant positive association between the number of revac-
cination doses and achieving vaccine-induced immunity 
(HBsAb > 10). In their multivariable model, these results 
were statistically significant for patients of all ages.

This study was novel in that it compared two HepB revac-
cination strategies within one cohort. Its findings showed 
that three revaccination doses were significantly more likely 
to induce an immune response than one or two revaccina-
tion doses. Secondary analysis stratified patients by age 
less than or greater than 40 years. Those over age 40 years 
also responded significantly more frequently to revaccina-
tion with three doses, although less well compared to those 
aged < 40 years of age. Pratt and colleagues ultimately 
conclude that gastroenterologists should follow the Advi-
sory Committee on Immunization Practice (ACIP) recom-
mendation to check HBsAb levels 1–2 months after HepB 
vaccine series in immunosuppressed patients with IBD [4]. 
They recommend that if a patient’s antibody concentration 
is < 10 mIU/mL, a full three dose series should be repeated 
at that time. These findings should help inform future guide-
lines on revaccination strategy in this patient group.

The main limitation of this study was that the authors 
could not differentiate between those who failed to mount a 
response to the vaccine series and those who only had wan-
ing HBsAb levels but were still immune. Although HBsAb 
levels are used to determine immunity and a value of ≥ 10 
mIU/mL is a surrogate of clinical protection, HBsAb levels 
wane over time [4]. Even if the HBsAb is < 10 mIU/mL, a 
person is considered to be immune if an anamnestic response 
is elicited as described above. The majority of individuals 
(88%) who completed the HepB vaccine series as children 
or adults with an HBsAb level < 10 at 30 years developed 
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an antibody response of ≥ 10 mIU/mL after receiving a chal-
lenge dose of HepB vaccine, indicating persistent immunity 
[6]. Therefore, the HepB vaccine provides sustained protec-
tion in immunocompetent adults, but it is currently unknown 
if protection persists for immunosuppressed patients with 
IBD. Several immunosuppressive medications may not 
affect sustained immunity to HepB: Thiopurines have little 
effect on the sustained immunity to some vaccines, whereas 
as-stated anti-TNF therapy can blunt the response [7, 8]. It 
is unknown which immunosuppressive regimens may affect 
sustained immunity to hepatitis B.

The other significant limitation was that there were dif-
ferences between the study arms. For example, there was 
a higher percentage of immunosuppressed patients within 
the ≤ 2 dose arm compared to the three dose arm. Even 
though this study had limitations that influenced the conclu-
sions that could be drawn, it provided important, novel find-
ings that suggest that in patients with IBD who completed 
a HepB vaccine series and HBsAb < 10 mIU/mL, vaccine 
response is more likely following three additional HepB vac-
cination doses rather than 1–2 doses. These results can be 
generalized to patients of any age.

A recently licensed HepB vaccine, Heplisav-B® (HepB-
CpG), may improve vaccine response rate in immunosup-
pressed patients with IBD. Similar to the other HepB vac-
cines, the antigen is based on recombinantly expressed purified 
hepatitis B surface antigen, but unlike conventional aluminum 
salt adjuvants, HepB-CpG contains an adjuvant consisting 
of a single-stranded cytosine–phosphodiester–guanosine 
(CpG) oligodeoxynucleotide, a damage-associated molecu-
lar pattern that is a ligand for Toll-like receptor (TLR)-9, an 
immune receptor that when activated substantially amplifies 
the immune response to the vaccine antigen [9]. HepB-CpG is 
administered as a two-dose series with just 4 weeks between 
doses. The ACIP lists HepB-CpG as an option for prevention 
of hepatitis B infection in adults but did not make a recom-
mendation for its use in any specific patient population [10]. 
HepB-CpG series was superior to a series using conventional 
aluminum adjuvant HepB vaccine in patients with type 2 dia-
betes, in healthy individuals aged 11–55 years, and in adults 
aged 40–70 years [10]. Note that individuals with underlying 
diseases, such as immunosuppressing conditions, type 2 diabe-
tes, and older age are less likely to mount a protective immune 
response to a series with conventional (aluminum adjuvant) 
HepB vaccine [4]. Although no data exist regarding the effec-
tiveness of HepB-CpG in immunosuppressed populations 
such as patients with IBD, HepB-CpG offers the advantage of 
completion of the series in just 1 month. This vaccine prepa-
ration may be best suited for the first immunization series. It 
could also be used as the revaccination series in individuals 
who did not mount an anamnestic response to a HepB vaccine 
challenge dose as the series can be completed in just 4 weeks 

compared to 5 months required by a series with conventional 
(aluminum adjuvant) HepB vaccine.

In conclusion, immunosuppressed patients with IBD who 
received a HepB vaccine series, have HBsAb < 10 mIU/mL, 
and do not respond to a challenge dose of HepB vaccine should 
receive a total of three doses of vaccine. Future prospective or 
randomized controlled studies should be pursued to determine 
the prevalence of anamnestic responses and the true rate of 
nonresponse to the primary three dose series. Additionally, 
future studies could attempt to determine the risk of HepB 
vaccine nonresponse and the effect of immunosuppressive 
drugs for both primary series and revaccination when needed. 
Further work is needed to determine the optimal immuniza-
tion strategy; prospective studies evaluating whether the new 
adjuvant HepB-CpG has superior rates of achieving immunity 
are needed.
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