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Response to hepatitis B vaccination in patients with
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Background/Aims: Testing for hepatitis B virus (HBV) serologic markers and appropriate vaccination are required in the
management of inflammatory bowel disease (IBD) patients. We evaluated immunogenicity for HBV in IBD patients and the
response to the HBV vaccination. Methods: From May 2014 to August 2016, patients diagnosed with IBD were prospectively
included and evaluated for antibody to hepatitis B surface antigen, antibody to hepatitis B core antigen, and antibody to hepa-
titis B surface antigen. Among the 73 patients who were confirmed with nonimmunity to HBV, 44 patients who had completed
the 3-dose HBV vaccination series received a single booster vaccination, while 29 patients who had not completed the vaccina-
tions series or were unsure of receiving the vaccination received a full vaccination series. Results: An optimal response was ob-
tained in 70.5% of the patients in the booster group, and 89.7% of the patients in the full vaccination group. Age younger than 26
years (odds ratio [OR], 6.01; 95% confidence interval [CI], 1.15-31.32; P=0.033) and a complete previous vaccination series (OR,
0.15; 95% CI, 0.03-0.80; P=0.026) were associated with optimal vaccine response. Previous complete vaccination series (OR,
0.11; 95% CI, 0.02-0.73; P=0.022) was the only predictive factor for lower compliance. Conclusions: The response to the HBV
vaccination was lower in patients older than 26 years and for those patients with a complete vaccination history. Since patients
with a complete vaccination history also had poor compliance, serum HBV-titers should be checked more thoroughly, and a
full vaccination series should be administered in cases when there is a negative response to the booster vaccination. (Intest
Res 2018;16:599-608)
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INTRODUCTION IBD patients who are generally in an immune-suppressed

status. Therefore, effective vaccinations against these dis-

Patients with IBD are at increased risk of infectious dis-
ease raised from the nature of disease, immunosuppres-
sive agents such as biologics and immunomodulators, and
procedures including endoscopy, transfusion, and surgery,
which are frequently required during treatment."” Infectious
diseases often lead to higher morbidities and mortalities in
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eases should be administered.

HBYV infection has been reported to cause fulminant or
fatal hepatitis by opportunistic infection or reactivation of
HBV in IBD patients, but is preventable with a vaccine.”® The
American College of Gastroenterology (ACG) clinical guide-
lines recommend HBV vaccination for every IBD patient
lacking HBV immunity with non-immunization regardless
of immunosuppression status, especially before the start of
anti-tumour necrosis factor (anti-TNF) therapy.” Since anti-
HBs levels decline over time,’ ACG guidelines also recom-
mend a regular check of anti-HBs titer to confirm immunity.”
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A booster vaccination or a new vaccination series is recom-
mended for patients with insufficient protective antibody
concentrations.”

As a part of the National Immunization Program, all neo-
nates have received a universal HBV vaccine since 1995
in Korea, regardless of maternal HBsAg status.” With the
implementation of the national vaccination program, HBsAg
prevalence has decreased from 10% in the 1980s"’ to 2.9%
in 2013."" However, it has been reported that the decline of
HBYV infection is limited to the younger population whereas
the prevalence of HBV infection in the middle-aged and el-
derly populations has remained unchanged.” HBV infection
is still the leading cause of chronic liver disease, including
chronic hepatitis, cirrhosis, and hepatocellular carcinoma."
Therefore, it is important to monitor the status of HBV im-
munity and vaccinate IBD patients who lack HBV immunity.

In this study, we aimed to assess the following: (1) the
HBV immune status in patients with IBD; (2) the response
to a booster HBV vaccination in patients who had previous
completed a 3-dose vaccination series or the response to a
3-dose HBV vaccination series in patients with incomplete
or an unknown vaccination history; (3) the predictive factors
for an effective HBV vaccine response; (4) the response to a
new complete vaccination series (revaccination) in patients
who had shown no response to a booster vaccination; and
(5) the factors associated with compliance to the recom-
mended vaccination schedule.

METHODS

1. Study Subjects and Enrollment

Patients from the IBD clinic in Ewha Womans University
Mokdong Hospital who provided informed consent were
enrolled prospectively from May 2014 to August 2016. After
informed consent was obtained, peripheral blood samples
were collected to evaluate HBV serologic markers (anti-HBs,
HBsAg, and anti-HBc).

Patients who were diagnosed with IBD by clinical, en-
doscopic, radiographic, and histological assessment and
older than 15 years at the time of screening were included.
Subjects with severe comorbidities including liver cirrhosis,
chronic renal failure, and malignant disease were excluded.
For the analysis of vaccine response and response associ-
ated factors, only the patients who were confirmed with
negative serologic results for anti-HBc, and anti-HBs, and
negative serologic result for HBsAg were included.

Prior HBV infection included resolved HBV infection or
remote infection, and each category was defined by the pres-
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ence of anti-HBc and anti-HBs or the presence of anti-HBc
without anti-HBs, respectively. Present HBV infection, which
included carrying an inactive HBsAg, and chronic hepatitis B
were defined as the presence of HBsAg. Immunity after prior
vaccination was defined as the presence of anti-HBs without
anti-HBc.”"*" The Institutional Review Board of Ewha Wom-
ans University Hospital approved this study (IRB No. 2014-
06-026-008).

2. Study Design

The vaccine used in this study was the Hepavax-Gene TF*
(purified hepatitis B type surface antigen, 1.0 mL, 20 pg)
manufactured by Green Cross Corp (Yongin, Korea). The
vaccine was injected into the deltoid muscle.

Among the patients who were confirmed with nonimmu-
nity to HBV, patients who had been previously vaccinated
with a 3-dose HBV vaccination series received a booster
vaccination (booster group), and the patients who had not
completed the hepatitis B vaccination series or were unsure
of their vaccination history were administered a 3-dose HBV
vaccination in months 0, 1, and 6 (full series vaccination
group). A new complete 3-dose vaccination was adminis-
tered to patients who did not acquire adequate immune
response with a booster vaccination. All patients were in-
structed on possible adverse events related to the HBV vac-
cination and to report their symptoms to the study staft as
soon as possible.

3. Study Outcomes

1) Vaccination Compliance

Good compliance was defined as patients who had received
every recommended vaccination. Only those patients who
had shown good compliance were included in the evalua-
tion of vaccine response.

2) Assessment of Vaccine Response

The serum anti-HBs level was measured at least 1 month
after either the booster vaccination or the last of the 3-dose
vaccination series. The response was considered as optimal
if the anti-Hbs titer was equal to or higher than 10 IU/L.
These responses were sub-categorized using different anti-
HBs cutoff points: effective immune response (EIR, anti-Hbs
>100 IU/L) and adequate immune response (AIR, anti-Hbs >
10 TU/L). A serum anti-HBs level below 10 IU/L was consid-
ered as non-responsive.'

4. Demographic and Clinical Data Collection
The following demographic and clinical data were collected
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to analyze predictive factors associated with vaccine re-
sponse and compliance: demographic information (age at
the first dose vaccination in this study and sex), comorbidi-
ties, IBD subtype, disease duration (interval between IBD
diagnosis and vaccination), disease severity, treatment at the
time of first dose vaccination in this study, and the indication
for vaccination. Disease severity was assessed using a partial
Mayo score (if <5, mild; if 5-7, moderate; if >7, severe) for
UC" and a CDAI (if 150-219, mild; if 220-450, moderate; if
>450, severe)'® for CD. The types of treatment were catego-
rized into 3 group: (1) biologics group, which includes inf-
liximab, adalimumab, golimumab, or any combination with
biologics; (2) an immunosuppressive group, which includes
corticosteroids, azathioprine, methotrexate, cyclosporine
A, or any combination of these drugs with aminosalicylates;
and (3) a non-immunosuppressive group (only aminosalicy-
late).

5. Statistical Analysis

All statistical analyses were carried out using the SPSS
program, version 22.0 (IBM Corp., Armonk, NY, USA). Con-
tinuous variables are presented as the mean with standard
deviation, and categorical variables are presented as num-
ber with percentage. In univariate analyses, Student #-test
was used for continuous variables, and the chi-square test,
Fisher exact test, or linear-by-linear association was used for
categorical variables. Multivariate logistic regression analysis
was used to identify independent predictive factors for opti-
mal vaccine response and compliance. P-values <0.05 were
considered statistically significant.

UC 210/CD 142 patients enrolled from
May 2014 to August 2016
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Table 1. Baseline Characteristics of the Vaccinated Patients (n=73)

Characteristics Value

Age at the time of HBV vaccination (yr) 29.9+123
Disease duration (mo) 56.8+61.6
Male sex 49 (67.1)
IBD subtype

uc 28 (38.4)

CD 45 (61.6)
Disease severity

Remission to mild 60 (82.2)

Moderate to severe 13(17.8)
Type of treatment

Biologics + immunomodulator 10 (13.7)

Biologics® 13(17.8)

Immunomodulator® 28 (38.4)

Non-immunomodator® 22 (30.1)
Comorbidity

None 67 (91.8)

Diabetes mellitus 2(2.7)

Hypertension 3(4.1)

Pancreatitis 1(1.4)
Indication for HBV vaccination

Booster after complete HBV vaccination 44 (60.3)

Incomplete vaccination or unknown history 29 (39.7)

Values are presented as mean+SD or number (%).

®Biologics included infliximab, adalimumab, golimumab, or any
combination of these drugs with aminosalicylates.
*Immunomodulator included corticosteroids, thiopurine, or any
combination of these drugs with aminosalicylates.
‘Non-immunomodulator included aminosalicylate.

Retraction of consent: UC 13/CD 9

!

l

Patients with HBV infection or
HBV immunogenicity
- HBV carrier: UC 10/CD 3

Patients without HBV immunogenicity
- Previous 3-dose vaccination: UC 14/CD34
- Incomplete vaccination: UC 20/CD 19

- Resolved HBV infection: UC 44/CD 18
- Remote infection or lower titer: UC 4/CD 2

!

- Immunity after vaccination: UC 105/CD 57 ¢

Complete vaccination Low compliance
UcC 28/CD 45 uce/Cb 8 . .
Fig. 1. Flowchart of enrolled patients.
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RESULTS

1. Baseline Characteristics

A total of 352 patients with IBD (210 UC, 142 CD) were
enrolled in this study. After excluding 22 patients who re-
tracted the consent, (UC 13, CD 9), a total of 330 patients
were included in this study (Fig. 1). The mean age of the pa-
tients was 38.5 years, and 62.7% of patients were male. One
hundred and ninety-seven patients (59.7%) were diagnosed
with UC, and 133 (40.3%) were diagnosed with CD. Regard-
ing the HBV immune status, 81 patients (24.5%) had prior
or present HBV infection (13 HBV carrier [UC 10, CD 3], 62
resolved HBV infection [UC 44, CD 18], 6 remote HBV infec-
tion [UC 4, CD 2]), 162 patients (49.1%) had immunity after
prior vaccination (UC 105, CD 57), and 87 patients (26.4%)
did not have immunity to HBV (UC 34, CD 53).

Among 87 patients who had nonimmunity to HBV and
were decided to receive HBV vaccination, 14 patients who
showed low compliance to vaccination were excluded for
further analysis. Baseline characteristics of vaccinated pa-
tients are shown in Table 1. The mean age at the time of
initial vaccination in this study was 29.9 years, and 67.1% of
patients were male. Sixty patients (82.2%) had maintained
disease activity from remission to mild status under the pre-
scribed medication. Regarding the indication for HBV vac-
cination, 44 patients with a previous complete HBV vaccina-
tion (60.3%; UC 13, CD 31) received a booster vaccination,
while 29 patients without prior vaccination or an unknown
history of vaccination (39.7%; UC 15, CD 14) received a full
3-dose vaccination. There were no severe adverse events re-
lated to vaccination during the study.

3 CDh
I UC
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2. Response to Vaccination

Among the 44 patients who received a booster vaccina-
tion, 31 (70.5%) obtained optimal responses. There were no
significant differences between optimal vaccine response
and disease type (53.8% UC and 77.4% CD, respectively,
P=0.155). Among the 29 patients who received the full HBV
vaccination series, 26 (89.7%) showed optimal responses.
There was also no significant difference between optimal
vaccine response and disease type (93.3% UC and 85.7% CD,
respectively, P=0.598) (Fig. 2).

When vaccine responses were analysed, the EIR and AIR
of UC patients were slightly lower than in CD patients in the
booster vaccination group, whereas the EIR and AIR of UC
patients were higher than in CD patients in the full vaccina-
tion group. However, these differences were not statistically

1007 mm UC 933
[ CD 85.7
80 77.4
S
&
s 99 53.8
%]
IS
L 40
3]
&
= 20
O T 1
Booster Full vaccination

(P=0.155) (P=0.598)

Fig. 2. Vaccine response in the booster group and full vaccination
group.

Booster

-l | 77.4
AlR _53.8 '

EIR

P=0.488

P=0.155

85.7 _
g — S P

Full vaccination -

P=0.598

41.9
30.8
57.1
73.3
10 20 30 40 50 60 70 80 90 100

—
HIR —

Vaccine response (%)

Fig. 3. Evaluation of vaccination response based on serum anti-HBs titer. AIR, adequate immune response defined as anti-HBs titer =10 IU/L; EIR, ef-

fective immune response defined as anti-HBs titer >100 IU/L.
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significant (Fig. 3).

To identify predictive factors for vaccine response, the
associations between baseline clinical characteristics of en-
rolled patients and optimal vaccine response were analyzed.
In univariate analysis, there were no statistically significant
predictive factors. However, in a multivariate analysis that
included variables that were considered as clinically signifi-
cant, a younger age at the initial vaccination dose (<26 years)
was a positive predictor for optimal vaccine response (OR,
6.01; 95% CI, 1.15-31.32; P=0.033). In addition, a previous
complete vaccination history (OR, 0.15; 95% CI, 0.03-0.80;
P=0.026) was a negative predictive factor for optimal vaccine

Table 2. Clinical Factors Predictive of Optimal Vaccination Response

https://doi.org/10.5217/ir.2018.00012 « Intest Res 2018;16(4):599-608

response (Table 2).

3. Additional Full Dose Vaccine Response in Booster
Vaccine Non-responders

Among the 44 patients who received a booster vaccination,
a total of 13 (UC 6, CD 7) failed to achieve optimal vaccine
response. These patients were recommended to receive 2
more dose vaccinations. The mean age of this population
was 28.3 years, and 8 patients (61.5%) were male. Eleven pati-
ents (84.6%) had remission to mild disease severity and were
taking the following categories of medications: 2, biologics
monotherapy or combination therapy; 7, immunomodula-

Variable . Univariate Multivariate
Non-response Optimal® P-value OR 95% Cl P-value
Age at HBV vaccination (yr)° 0.798
<26 34 (46.6) 7 (20.6) 27 (79.4) 6.01 1.15-31.32 0.033
>26 39 (53.4) 9(23.1) 30(76.9) (Reference)
Sex 0.656
Male 49 (67.1) 10 (20.4) 39 (79.6)
Female 24 (329) 6(25.0) 18 (75.0)
IBD type 0.616
uc 28 (38.4) 7 (25.0) 21(75.0)
CD 45 (61.6) 9(20.0) 36(80.0)
Disease activity 0.720
Moderate to severe 13(17.8) 2(15.4) 11 (84.6) 2.09 0.32-13.53 0.441
Remission to mild 60 (82.2) 14 (23.3) 46 (76.7) (Reference)
Previous HBV vaccination 0.052
Complete 44 (60.3) 13 (29.5) 31(70.5) 0.15 0.03-0.80 0.026
Incomplete or unknown 29 (39.7) 3(103) 26(89.7) (Reference)
Disease duration (mo) 0.133
<24 25(34.2) 8 (32.0) 17 (68.0) 0.28 0.06-1.19 0.084
>24 48 (65.8) 8(16.7) 40 (83.3) (Reference)
Type of treatment 0.765
Biologics + immunomodulator 10 (13.7) 2 (20.0) 8(80.0) 0.20 0.02-2.39 0.203
Biologics® 13 (17.8) 2(15.4) 11 (84.6) 0.66 0.07-5.81 0.706
Immunomodulator’ 28 (38.4) 8 (28.6) 20(71.4) 0.24 0.04-1.47 0.124
Non-immunomodator® 22 (30.1) 4(18.2) 18 (81.9) (Reference)
Values are presented as number (%o).
*Optimal response was defined as anti-HBs titer >10 [U/L
*Age was divided at 26 years, the median age of patients.
‘Biologics included infliximab, adalimumab, golimumab or any combination of these drugs with aminosalicylates.
‘Immunomodulator included corticosteroids, thiopurine, or any combination of these drugs with aminosalicylates.
‘Non-immunomodulator included aminosalicylate.
www.irjournal.org 603
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Fig. 4. Vaccine response of complete 3-dose vaccination in the patients
with inadequate response after booster vaccination.

tors; and 4, non-immunomodulators. Optimal vaccine re-
sponse was observed in 10 patients (76.9%, UC 83.3%; CD
71.4%) (Fig. 4).

4. Predictive Factors Associated with Vaccination
Compliance
To identify predictive factors for compliance with the recom-
mended vaccine schedule, the clinical characteristics of the
73 patients with good compliance and the 14 patients with
poor compliance were compared. A complete previous vac-
cination history was the only significant factor associated
with lower compliance in both univariate analysis (P=0.029)
and multivariate analysis (OR, 0.11; 95% CI, 0.02-0.73; P=
0.022) (Table 3).

DISCUSSION

This study is the first to prospectively analyze HBV vaccine
response in patients with IBD in Korea, an intermediate en-
demic area for HBV. We found that 26% of IBD patients did
not have immunity to HBV, 49% of patients had maintained
immunogenicity against HBV from a prior vaccination, and
25% of patients had prior or present HBV infection. In regard
to the vaccination response, 70.5% of patients obtained an
optimal response from the booster vaccination, and 89.7% of
patients acquired an optimal response from the full vaccina-
tion series.

HBV vaccination is an effective method for reducing infec-
tion and related serious complications, including cirrhosis or
hepatocellular carcinoma. In Korea, HBV vaccination preva-
lence has exceeded 99% since 1990, which has resulted in
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dramatic decreases of HBsAg seropositive rates (2.9% in the
general population)'' and HBcAb seropositive rates (10.6%
in adults younger than 30 years)."” The non-immunity rate
for HBV in the general population is reported as 19.7%."

Compared to the general population in Korea, our study
showed that IBD patients have higher risk of HBV infection
and suboptimal response to HBV vaccination. Among the
patients who did not have immunity, only 55% had a his-
tory of the complete vaccination series, whereas the other
patients had not completed the vaccination series or the
vaccination history was unknown. Recent Korean studies'
reported an HBV vaccination rate of 52.6% in IBD patients,
which is higher than other vaccination rate, such as measles-
mumps-rubella (42.2%), influenza (37.5%), varicella (34.9%),
and hepatitis A (15.6%). However, this rate still falls short.
The primary reason given for not receiving a vaccination
was ‘not knowing the existence or necessity of vaccine.” The
low rate of HBV vaccination in IBD patients is worrisome be-
cause an endogenous immunosuppressive state arising from
altered immunity and an exogenous immunocompromised
state due to immunosuppressive drugs can increase the risk
of opportunistic infections."

Generally among healthy individuals, a 3-dose vaccination
induces a 90% to 95% protective antibody concentration.”
Although antibody concentration wanes over time after the
primary immunization, the protection can persist for at least
two decades.” Moreover, protection against disease could
persist even after the disappearance of anti-HBs antibodies
in individuals with an intact immune system.” Therefore,
further vaccination is usually not recommended in individu-
als with full response to the complete vaccination series.”

However, IBD patients have shown diminished vaccine
response in the range of 33% to 76%” due to aberrant Th1/
Th2 immune response, which led to disturbance of cytokine
secretion and ineffective vaccine response, as well as con-
current use of immunosuppressive therapy.' In addition,
low initial antibody level was also correlated with decreased
antibody persistence.” Thus, 2017 ACG clinical guidelines
recommend testing for HBV serologic markers and to vac-
cinate non-immune patients, particular before anti-TNF
treatment.” For patients with suboptimal antibody concen-
tration, a single dose booster vaccine should be considered,
and if the response is not optimal, a full vaccination series is
recommended.” Booster vaccinations are known to increase
antibody levels rapidly by triggering memory B cells, which
have been sensitized by the primary vaccine to proliferate
and differentiate. **

Based on this guideline, we evaluated the response of

www.irjournal.org
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Table 3. Clinical Factors Associated with Poor Compliance of HBV Vaccination Recommendation

Univariate Multivariate
Variable Total con(\sp(;?adncea comP:I(i);nce P-value OR 95% Cl P-value
Age at HBV vaccination (yr)° 0.454
<26 39 (44.8) 34(87.2) 5(12.8) 274 0.41-18.28 0.299
>26 48 (55.2) 39(81.3) 9(18.8) (Reference)
Sex >0.999
Male 59 (67.8) 49 (83.1) 10 (16.9)
Female 28 (32.2) 24 (85.7) 4(14.3)
IBD type 0.752
uc 34(39.1) 28 (82.4) 6(17.6)
CcD 53 (60.9) 45 (84.9) 8(15.1)
Disease activity >0.999
Moderate to severe 15(17.2) 13(86.7) 2(13.3) 091 0.15-5.47 0918
Remission to mild 72 (82.8) 60 (83.3) 12 (16.7) (Reference)
Previous HBV vaccination 0.029
Complete 48 (55.2) 44.(91.7) 4(83) 0N 0.02-0.73 0.022
Incomplete or unknown 39 (44.8) 29 (74.4) 10 (25.6) (Reference)
Disease duration (mo) 0.607
<24 32(36.8) 26(81.3) 6(18.8) 1.71 0.41-7.07 0.459
>24 55 (63.2) 47 (85.5) 8(14.5) (Reference)
Type of treatment 0.668
Biologics + immunomodulator 4x10° 0 0.999
Biologics® 26(29.9) 23 (88.5) 3(1.5) 0.79 0.13-4.68 0.797
Immunomodulator® 33(37.9) 28 (84.8) 5(15.2) 1.1 0.24-5.18 0.894
Non-immunomodulator® 28 (32.2) 22 (78.6) 6(21.4) (Reference)

Values are presented as number (%o).

*Good compliance for the vaccination was defined as administration of all vaccination as recommend schedule.
*Age was divided at 26 years, the median age of patients.

‘Biologics included infliximab, adalimumab, golimumab or any combination of these drugs with aminosalicylates.
‘Immunomodulator included corticosteroids, thiopurine, or any combination of these drugs with aminosalicylates.
“Non-immunomodulator included aminosalicylate.

HBV vaccination in 2 groups classified by prior complete
vaccine experience, namely the booster group and the full
vaccination group. As expected, the response rates in both
groups was lower than the levels within the general popula-
tion, 70.5% versus 88%>* for booster group and, 89.7% versus
90% to 95% for full vaccination group, respectively. Young
age was a significantly positive predictive factor for optimal
vaccine response, whereas prior complete vaccination was
a significantly negative factor. Disease type, duration, activ-
ity, and type of treatment at the time of vaccination were not
significant factors.

www.irjournal.org

Age has been known to have an inverse correlation with
**" Immunosenescence, an aging process
of the immune system including thymic involution, changes
in cytokine production/distribution, and changes in the
quality or quantity of the lymphocyte population results in
poor response to vaccination.”** Based on our results, it is
necessary to evaluate the immunogenicity for HBV at the
diagnosis of IBD* and to minimize the time to vaccination.
Based on the immunologic principles of vaccinations, a
positive relationship between a prior complete vaccination
and vaccine response would be reasonable. However, our

vaccine response.
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result showed a negative relationship. This negative relation-
ship should be further analyzed based on the time of the
primary vaccination and the serum titers of antibodies after
primary vaccination, because there could be patients who
failed to respond to the primary vaccination. Nearly 5% of
individuals have been reported to show blunted immune re-
sponse to vaccination.”' However, nearly none of the patients
in our study could recall that information.

Another explanation for this negative relationship could
arise from the study design. We considered patients who
were uncertain of a previous vaccination as a vaccine naive
group. Thus, some of these patients could have had a previ-
ous complete vaccination series. However, if we compare
HBV vaccination rates from another Korean study, which
reported a 52.6% rate, this kind of recall bias would be neg-
ligible. Fortunately, 77.2% of patients with a suboptimal
response to the booster vaccine responded to an additional
full series vaccine. Thus, a full series vaccination should be
administered if the booster vaccination fails. Also, physicians
should pay strict attention to this population of patients
since a complete vaccination history is associated with poor
compliance.

Immunosuppressive therapy, including conventional
immunosuppressants such as corticosteroids or azathio-
prine, and biologics are closely related to suboptimal vac-
% The most recent American study also
reported that exposure to anti-TNF, especially infliximab
was associated with decreased antibody response® in IBD
patients. However, in our study, there was no statistically
significant association between the type of treatment and
vaccine response although 70% of patients were under im-
munosuppressive therapy. These inconsistent results could
be explained by different study design between 2 studies.
Although the American study included relatively large num-
ber of patients, this study included patients with and without
documented vaccination history which has significant influ-
ence on vaccine response as well as medication. In addition,
the lack of an association between the treatment modality
and response could be due to the mild disease activity of
a majority of patients in our study. Therefore, we still have
to monitor the negative influence of immunosuppressive
agents carefully, especially the effects of anti-TNF agents on
vaccine response, and consider appropriate vaccinations for
non-immune patients before starting anti-TNF therapies.”*>*

This study has several limitations. First, as a single-center
study, our subjects did not necessarily represent the charac-
teristics of the general Korean IBD patient population. Sec-
ond, we considered patients “not knowing about the vaccina-

cine response.
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tion” as non-vaccinated individuals. Some patients who had
completed the vaccination, but could not recall having been
vaccinated might be assigned to the full vaccination group.
However, since the Korean National Immunization Program
had started in 1995 and due to the relatively young age of
enrolled patients, recall bias might not have significantly
influenced the results. Despite these limitations, this study is
valuable in terms of evaluating the status of immunogenicity
against HBV in IBD patients within an intermediate endemic
area and the vaccine response in subgroups classified as
booster and vaccine naive groups.

In conclusion, this study confirmed that IBD patients who
are more susceptible to HBV infection have suboptimal re-
sponse to an HBV vaccination. Thus, it is necessary to evalu-
ate the immunogenicity to HBV at the diagnosis of IBD, and
a vaccine schedule should be created as soon as possible.
Considering that a previous complete HBV vaccination se-
ries is associated with suboptimal response and poor com-
pliance, serum-HBYV titers should be thoroughly evaluated in
these patients, and, if negative, an additional 3-dose vaccina-
tion should be administered.
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