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a  b  s  t  r  a  c  t

Hepatitis-B-seronegative  patients  with  inflammatory  bowel  disease  (IBD)  should  be  vaccinated.  How-
ever, response  to  vaccination  in  this  population  seems  to be poorer  than  in healthy  people.  The  aim
of  this  study  is to assess  which  clinical,  analytical  and  immunosuppressive  therapy  parameters  affect
the  response  to hepatitis  B  vaccination  in  patients  with  IBD.  A follow-up  including  monitoring  of  the
immunosuppressive  therapy  of a cohort  of 123  patients  with  IBD  was  carried  out  after  each  round  of
vaccination  against  hepatitis  B  virus.  The  recombinant  HBsAg  vaccine  (20  �g) was  administered  using
the  standard  regimen  (0, 1 and  6  months).  Anti-HBs  values  >10  IU/L  after 1–3  months  post-vaccination
were  considered  as  a successful  response  to  vaccination.  One  hundred  and  five  patients  (85.5%)  com-
pleted  the  programme  and  response  to  vaccination  was  observed  in  50  (47.6%)  patients.  Multivariate
analysis  showed  an  independent  relationship,  with  weaker  response  to vaccination,  for IBD  duration

equal  to  or  longer  than 110  months  [adjusted  OR  (95%  CI):  0.282  (0.114–0.701)],  serum  albumin  levels
below  3.6  mg/dl  at the  beginning  of  vaccination  [adjusted  OR (95%  CI):  0.336  (0.112–1.009)],  and  corti-
costeroid  therapy  in more  than  one  vaccination  dose  [adjusted  OR (95%  CI):  0.333  (0.135–0.820)].  This
study  confirms  the  poor  response  to hepatitis  B  vaccination  in  patients  with  IBD,  being particularly  weak
in individuals  with  long-term  IBD  progression,  low  serum  albumin  levels  and  those  on  corticosteroid

therapy.

. Introduction

Hepatitis B viral infection is a global health problem [1]. Vacci-
ation schemes for the general population, which started in 1991,
ave significantly decreased the incidence of hepatitis B infection

n developed countries [2]. The serological response after standard
accination schedules against hepatitis B virus (HBV) is greater than
0% in healthy adult populations [3,4]. Factors associated with a
ecreased response to HBV vaccine are male gender, advanced age,
hronic disease, immunodeficiency, tobacco use and obesity [5,6].

Reactivation of chronic hepatitis B in patients with inflamma-
ory bowel disease (IBD) receiving immunosuppressive therapy can
ead to serious liver dysfunction [7]. The success of immunosup-
ressive therapy in the control of IBD has increased the use of these
rugs over the last decade, such that patients with IBD are very

ikely to need immunosuppressive therapy over the course of their

isease. The prevalence of effective seroprotection against HBV

s low (12–48.9%) among individuals with IBD, with large differ-
nces between countries and vaccination schemes in children [8,9].
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Considering this, patients with IBD should be vaccinated against
HBV regardless of their treatment [10,11].

Three studies on serological response to HBV vaccine in patients
with IBD have been published [12–14]. These studies indicate that
the overall response to HBV vaccine in patients with IBD is not as
expected in comparison to the general population. Factors asso-
ciated with reduced response are advanced age, IBD activity and
immunosuppressive treatment. Follow-up of immunosuppressive
therapy was  not performed in any of the three studies during the
vaccination period. In clinical practice, immunosuppressive drugs
are frequently changed during the vaccination period with poten-
tially crucial effects on vaccination response.

The purpose of this study was to assess the response to an HBV
vaccination scheme in a cohort of IBD patients, monitoring the
concomitant use of immunosuppressants during the vaccination
scheme.

2. Materials and methods
2.1. Study design

This is an observational, retrospective, cohort study carried out
at the University General Hospital of Alicante. All patients over

dx.doi.org/10.1016/j.vaccine.2013.04.059
http://www.sciencedirect.com/science/journal/0264410X
http://www.elsevier.com/locate/vaccine
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Patients that initiated the HBV vaccination schedule  
123 patients 

Completed the schedule 
105 patients 

50 (47.6%) 
Response to HBV vaccine 

55 (52.4%) 
No response to HBV vaccine 

Dropouts: 18 patients 
066 L. Sempere et al. / Vac

4 years of age with IBD who started vaccination against HBV
etween January 2004 and February 2011, were included in the
tudy. Vaccination was given in the immunocompromised spe-
ialised patient care unit of the Preventive Medicine Service, from
hich prospectively collected the vaccination data. Patients for
hich demographic, clinical and/or analytical data were not avail-

ble were excluded from the study, as well as patients who did not
omplete the vaccination scheme. Non-compliance with the sched-
le was defined as missing one or more doses of the vaccine or not
ndergoing the post-vaccination serological test.

Demographic and clinical data were collected from medical
ecords in the Gastroenterology Unit. Data on concomitant medica-
ion were collected from prospective records from the Preventive

edicine Service during the vaccination scheme and from medical
ecords in the Gastroenterology Unit. Vaccination scheme, labo-
atory and follow-up data were prospectively collected from the
reventive Medicine Service, including pre-vaccination blood tests,
hree sessions of vaccination and post-vaccination serological tests.

The vaccine was administered to patients who had had no con-
act with HBV. Non-contact with HBV was defined as seronegativity
or antibodies against hepatitis B surface antigen (anti-HBs) and
ntibodies against hepatitis B core protein (anti-HBc). A recom-
inant vaccine containing 20 mg  of hepatitis B surface antigen
HbsAg) at 0, 1 and 6 months was used, injected intramuscularly in
he deltoid region. The response to vaccination was  assessed with

 follow-up serology study within 1–3 months after administra-
ion of the third dose. Anti-HBs values >10 IU/L were considered a
uccessful response to vaccination.

Demographic, clinical and laboratory data were collected at the
eginning of the vaccination scheme. The diagnostic criteria used
ere those described by Lennard–Jones for Crohn’s disease (CD)

nd ulcerative colitis (UC) [15] and IBD was categorised according
o the Montreal classification [16]. Clinical remission was defined
s 1–3 bowel movements with formed stools with no blood and/or
ucus, absence of abdominal pain and/or perianal lesions. Exist-

nce of extraintestinal manifestations was determined according to
he European Crohn’s and Colitis Organisation [17,18]. Comorbidity
as determined by the presence of any of the diseases included in

he Charlson Comorbidity Index [19]. Regarding weight, individuals
ith a body mass index (BMI) below 18.5 were defined as having

ow weight, while a BMI  equal or greater than 30 was considered
bese.

Concomitant medication information was collected during each
accination session. Patients on immunosuppressive treatment
ere those who had received corticosteroids, immunomodulatory
rugs (thiopurines, methotrexate or cyclosporine) and/or anti-TNF-

 drugs 12 weeks before, or within 4 weeks after each dose of
accine.

.2. Ethical considerations

The 1975 Declaration of Helsinki guidelines on good clinical
ractice (amendments made in 2008) were used for the develop-
ent and management of the data [20].

.3. Statistical analysis

In the descriptive analysis of patient characteristics, abso-
ute and relative frequency measurements were employed for
ualitative variables. For quantitative variables, mean ± standard
eviation was used with parametric distributions and median and

nterquartile range with non-parametric distributions.

Assessment of vaccine response among patients receiving

mmunosuppressive therapy was carried out using the number
f doses given to each patient on immunosuppressive treatment;
ases in which the drug was present in more than one dose
 

Fig. 1. Study flow chart.

of vaccine were considered representative. Similarly, the various
combinations of immunosuppressants were also evaluated. For
percentages of response, 95% confidence intervals (CI) were cal-
culated.

The inferential analysis to assess serological response was  done
by examining the demographic, clinical and treatment variables
through univariate statistical tests. Quartiles were used to estab-
lish the cut-off points of quantitative variables. The chi-squared test
was applied to examine the relationship between categorical vari-
ables. The unadjusted odds ratio (OR) and 95% CI were calculated
for each variable.

To control for confounding variables and/or variables that mod-
ify the effect, as well as to determine which independent variables
are associated with negative responses, logistic regression was per-
formed using the variables that provided a statistically significant
association with the response to vaccination on the univariate anal-
ysis. IBD phenotype was not included in the multivariate analysis
because it was different in the two  populations studied (CD and UC),
nor were the correlated variables due to collinearity problems.

p values of less than 0.05 were considered statistically signifi-
cant. The data were analysed using SPSS 15.0 for Windows.

3. Results

One hundred and twenty-three patients started the HBV vacci-
nation programme. Eighteen (14.5%) patients did not complete the
schedule (Fig. 1). No statistically significant differences were deter-
mined for clinical and demographic variables between dropouts
and individuals that completed the scheme (data not shown).

Table 1 summarises clinical, demographic, and laboratory vari-
ables of the 105 patients eligible for the study. The average age was
41.02 ± 11.12 years, 58 (55.2%) men  and 47 (44.8%) women. The
mean time of IBD progression was  102.5 ± 84.3 months, from which
80 (76.2%) patients were affected by CD and 25 (23.8%) patients
had UC. Fifty patients, 47.6% (95% CI, 37.6–57.6), responded to the
vaccine. No serious adverse effects were identified.

The main immunosuppressive drugs that were present in more
than one vaccination session were azathioprine in 77 (73.3%)
patients and corticosteroids in 50 (47.6%) patients; 25 (23.8%)
patients were using anti-TNF-�  drugs and only 3 (2.9%) methotrex-
ate (Table 2). Regarding the use of combination therapy, sample size
(no. of patients per group) became smaller; the larger groups were
those taking immunomodulators as monotherapy (33 patients,
31.4%) and those using a combination of corticosteroids and

immunomodulators (32 patients, 30.5%); the remaining groups
included less that 10% of the studied population.

Univariate analysis determined that the variables with a sta-
tistically significant relationship with a negative response to the
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Table 1
Demographic and clinical variables of vaccinated patients (n = 105).

Age, years
Mean ± SD 41.02 ± 11.12

Gender, n (%)
Male 58 (55.2%)
Female 47 (44.8%)

Tobacco use, n (%) 47 (44.8%)
Duration of IBD, months

Mean ± SD 102.5 ± 84.3
Type of IBD, n (%)

Crohn’s disease 80 (76.2%)
Ulcerative colitis 25 (23.8%)

Crohn’s disease phenotype
Age at diagnosis (A), n (%)

<17 years of age 4 (5%)
17–40 years of age 63 (78.8%)
>40 years of age 13 (16.2%)

Location (L), n (%)
Ileal 24 (30%)
Colonic 14 (17.5%)
Ileocolonic 29 (36.2%)
With upper GI tract 13 (16.3%)

Behaviour (B), n (%)
Non-stricturing, non-penetrating 44 (55%)
Stricturing 19 (23.8%)
Penetrating 17 (21.2%)

Perianal disease, n (%)
Yes 28 (35%)
No  52 (65%)

Ulcerative colitis phenotype, n (%)
Proctitis 2 (8%)
Left-sided colitis 14 (56%)
Extensive colitis 9 (36%)

Intestinal resections, n (%) 24 (22.9%)
Extraintestinal manifestations, n (%) 29 (27.6%)
IBD activity, n (%) 58 (55.2%)
Comorbidity, n (%) 19 (18.1%)
Low weight, n (%) 16 (15.2%)
Obesity, n (%) 12 (11.4%)
CRP, mg/dl

Median (p25–p75) 0.41 (0.2–1.02)
Albumin, mg/dl

Mean ± SD 3.92 ± 0.43
Transferrin, mg/dl

Mean ± SD 261.37 ± 48.06

IBD, inflammatory bowel disease; GI, gastrointestinal; CRP, C-reactive protein.

Table 2
Pharmacological therapy received by the patients at the time of vaccination (n = 105).

First dose of the vaccine S

Class of immunosuppressive drugs
Corticosteroids 49 (46.7%) 5
Thiopurines 77 (73.3%) 7
Methotrexate 3 (2.9%) 

Cyclosporine 0 

Anti-TNF-�  21 (20%) 2
Drug  combinations

Per drug group
Non-immunosuppressants 12 (11.4%) 1
Corticosteroids as monotherapy 4 (3.8%) 

Immunomodulators as monotherapy 33 (31.4%) 3
Anti-TNF-�  as monotherapy 5 (4.8%) 

Corticosteroids + immunomodulators 35 (33.3%) 3
Corticosteroids + anti-TNF-� 4 (3.8%) 

Immunomodulators + anti-TNF-� 6 (5.7%) 

Corticosteroids + immunomodulators + anti-TNF-� 6 (5.7%) 

Other  combinations – 

Per  number of immunosuppressants
No immunosuppressants 12 (11.4%) 1
1  immunosuppressant 42 (40%) 4
>1  immunosuppressants 51 (48.6%) 5
Other  combinations – 
1 (2013) 3065– 3071 3067

vaccine were ileal CD (p = 0.013), long-term progression of IBD
(p = 0.034), low serum albumin levels at the beginning of vac-
cination (p = 0.023) and the use of corticosteroids in more than
one dose of the vaccine (p = 0.023). These findings were confirmed
with unadjusted ORs (Tables 3 and 4). Analysis of drug combina-
tions revealed that the only group associated with a response to
the vaccine was  the one with five patients for whom anti-TNF-�
monotherapy was taken at more than one vaccination dose, show-
ing response to vaccination in 100% of the cases (p = 0.022); in this
case, calculation of the OR was  not possible. Short of achieving
statistical significance, a poorer response is observed in patients
under treatment with a combination of drugs including the use of
corticosteroids.

Multivariate-adjusted ORs were calculated using the following
variables (Tables 3 and 4): duration of IBD, serum albumin at the
beginning of vaccination and corticosteroid therapy. The location of
CD was not included in the multivariate analysis (because patients
with UC were excluded), nor was the use of anti-TNF-�  drugs as
monotherapy due to collinearity with the use of corticosteroids
and because it was  not possible to calculate the OR. The results of
the multivariate analysis showed an independent relationship with
negative vaccination response for IBD duration equal or longer than
110 months, serum albumin levels below 3.6 mg/dl at the beginning
of vaccination and corticosteroid therapy in more than one vaccina-
tion dose. Fig. 2 shows the different distribution of IBD duration and
serum albumin levels in responders and non-responders to HBV
vaccination.

Although not included in the multivariate study, we have
observed a much poorer response to HBV vaccination in the
subgroup of patients with pure ileal CD. A stratified study was per-
formed (data not shown) with factors associated to the response;
the only statistically significant relationship was  lower serum albu-
min  values in patients with pure ileal disease.

Of the 55 patients in whom HBV vaccination failed, 44 patients
completed a revaccination programme with 3 doses of recombi-
nant vaccine containing 40 mg  HBsAg (0, 1, and 6 months). The
cumulative efficacy of the vaccination programme was  85.1% (95%
CI, 77.4–92.8) 80/94.
4. Discussion

Here we  analysed the factors that affect the response to HBV vac-
cination in patients suffering from IBD, for the first time monitoring

econd dose of the vaccine Third dose of the vaccine In more than one dose

0 (47.6%) 26 (24.8%) 50 (47.6%)
7 (73.3%) 71 (67.6%) 77 (73.3%)
4 (3.8%) 6 (5.7%) 3 (2.9%)
0 0 0
5 (23.8%) 35 (33.3%) 25 (23.8%)

1 (10.5%) 9 (8.6%) 10 (9.5%)
4 (3.8%) 3 (2.9%) 3 (2.9%)
3 (31.4%) 48 (45.7%) 33 (31.4%)
5 (4.8%) 10 (9.5%) 5 (4.8%)
2 (30.5%) 10 (9.5%) 32 (30.5%)
5 (4.8%) 6 (5.7%) 5 (4.8%)
6 (5.7%) 12 (11.4%) 6 (5.7%)
9 (8.6%) 7 (6.7%) 7 (6.7%)
– – 4 (3.8%)

1 (10.5%) 9 (8.6%) 10 (9.5%)
2 (40%) 61 (58.1%) 42 (40%)
2 (49.5%) 35 (33.3%) 52 (49.5%)
– – 1 (0.95%)
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Table 3
Correlation between demographic and clinical variables and the response to HBV vaccination (n = 105).

Variable Response to vaccination Unadjusted OR Adjusted OR
%  (95% CI), n (95% CI) (95% CI)

Age
≥30 years of age 45.1% (34.3–55.8), 41/91 0.456 (0.142–1.466) –
<30  years of age 64.3% (35.1–87.2), 9/14 1

Gender
Females 46.8% (31.5–62.1), 22/47 0.943 (0.436–2.037) –
Males 48.3% (34.6–62), 28/58 1

Tobacco use
Yes 48.9% (33.6–64.3), 23/47 1.1 (0.509–2.377) –
No  46.6% (32.9–60.3), 27/58 1

Duration of IBD
≥ 110 months 35.6% (20.5–50.7), 16/45 0.422 (0.190–0.935)

0.282 (0.114–0.701)
<110  months 56.7% (43.3–70), 34/60 1

Type  of IBD
Crohn’s disease 47.5% (35.9–59.1), 38/80 0.980 (0.399–2.408) –
Ulcerative colitis 48% (26.4–69.6), 12/25 1

Crohn’s disease phenotype
Age at diagnosis (A)

<17 years of age 25% (0.63–80.6), 1/4 0.323 (0.032–3274) –
17–40 years of age 50.8% (37.7–63.9), 32/63 1
>40  years of age 38.5% (13.9–68.4), 5/13 0.605 (0.178–2.054) –

Location (L)
Ileal 20.8% (7.1–42.2), 5/24 0.117 (0.025–0.543) –
Colonic 50% (23–77), 7/14 0.444 (0.92–2.150) –
Ileocolonic 58.6% (39–78.3), 17/29 0.630 (0.157–2.529) –
With  upper GI tract 69.2% (38.6–90.9), 9/13 1

Behaviour (B)
Non-stricturing, non-penetrating 52.3% (36.4–68.2), 23/44 0.974 (0.317–2.987) –
Stricturing 31.6% (12.6–56.6), 6/19 0.410 (0.106–1.594) –
Penetrating 52.9% (27.8–77), 9/17 1 –

Perianal disease
No 46.2% (31.6–60.7), 24/52 0.857 (0.342–2.150) –
Yes  50% (29.7–70.3), 14/28 1

Ulcerative colitis phenotype
Proctitis 50% (1.3–98.7), 1/2 0.800 (0.037–17.196) –
Left-sided colitis 42.9% (17.7–71.1), 6/14 0.600 (0.111–3.245) –
Extensive colitis 55.6% (21.2–86.3), 5/9 1

Intestinal resections
Yes 45.8% (23.8–67.9), 11/24 0.911 (0.365–2.272) –
No  48.1% (36.7–59.6), 39/81 1

Extraintestinal manifestations
Yes 44.8% (25–64.7), 13/29 0.856 (0.363–2.022) –
No  48.7% (36.8–60.6), 37/76 1

IBD  activity
Yes 39.7% (26.2–53.1), 23/58 0.487 (0.223–1.064) –
No  57.4% (42.2–72.6), 27/47 1

Comorbidity
Yes  42.1% (20.3–66.5), 8/19 0.762 (0.279–2.08) –
No  48.8% (37.7–60), 42/86 1

Low  weight
Yes 37.5% (15.2–64.6), 6/16 0.614 (0.205–1.833) –
No  49.4% (38.5–60.4), 44/89 1

Obesity
Yes  58.3% (27.7–84.8), 7/12 1.628 (0.482–5.502) –
No  46.2% (35.6–56.9), 43/93 1

CRP  (mg/dl)
<0.5 42.1% (28.4–55.8), 24/57 0.615 (0.284–1.334) –≥0.5 54.2% (39–69.3), 26/48 1

Albumin (mg/dl)
<3.6 26.1% (10.2–48.4), 6/23 0.305 (0.109–0.851)

0.336 (0.112–1.009)≥3.6  53.7% (42.3–65.1), 44/82 1
Transferrin (mg/dl)

<220 45.5% (22.4–68.5), 10/22 0.896 (0.349–2.301) –
3 
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≥220 48.2% (36.8–59.5), 40/8

BD, inflammatory bowel disease; GI, gastrointestinal; CRP, C-reactive protein; OR, 

mmunosuppressive therapy at the three vaccination sessions,
ssessing laboratory variables such as C-reactive protein, albumin
nd transferrin. Furthermore, we also evaluated for the first time

ariables associated with negative response to HBV vaccine in the
eneral population, such as comorbidity, obesity and tobacco use,
n patients with IBD. Results show a clear relationship between the
ourse of IBD, serum albumin levels and corticosteroid use with
1

atio; CI, confidence interval.

the response to HBV vaccination. Compared to studies carried out
in the general population, no relationship was  determined between
response to vaccination and other factors such as male gender,

advanced age, comorbidity, obesity and tobacco use in this study
[5,6].

To date only three studies on the response to HBV vaccination in
individuals with IBD have been published [12–14]. The response in
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Table 4
Correlation between pharmacological therapy and the response to HBV vaccination (n = 105).

Response to vaccination Unadjusted OR Adjusted OR
%  (95% CI), n (95% CI) (95% CI)

Class of immunosuppressive drugs
Corticosteroids

More than one dose 36% (21.7–50.3), 18/50 0.404 (0.184–0.889)
0.333 (0.135–0.820)

None  or one dose 58.2% (44.2–72.1), 32/55 1
Thiopurines

More than one dose 44.2% (32.4–55.9), 34/77 0.593 (0.248–1.420) –
None or one dose 57.1% (37–77.3), 16/28 1

Methotrexate
More than one dose 66.7% (9.4–99.2), 2/3 2.25 (0.198–25.6) –
None or one dose 47.1% (36.9–57.2), 48/102 1

Anti-TNF-�
More than one dose 52% (30.4–73.6), 13/25 1.25 (0.512–3.095) –
None or one dose 46.3% (34.7–57.8), 37/80 1

Immunosuppressive drug combinations
Corticosteroids as monotherapy

More than one dose 33.3% (0.8–90.6), 1/3 0.541 (0.48–6.153) –
None or one dose 48% (37.8–58.2), 49/102 1

Immunomodulators as monotherapy
More than one dose 54.5% (36–73), 18/33 1.5 (0.655–3.433) –
None or one dose 44.4% (32.2–56.6), 32/72 1

Anti-TNF-�  as monotherapy
More than one dose 100% (47.8–100), 5/5 Not calculable –
None or one dose 45% (34.7–55.3), 45/100 1

Corticosteroids + immunomodulators
More than one dose 34.4% (16.4–52.4), 11/32 0.457 (0.193–1.082) –
None or one dose 53.4% (41.3–65.6), 39/73 1

Corticosteroids + anti-TNF-�
More than one dose 20% (0.5–71.6), 1/5 0.26 (0.28–2.41) –
None or one dose 49% (38.7–59.3), 49/100 1

Immunomodulators + anti-TNF-�
More than one dose 50% (11.8–88.2), 3/6 1.106 (0.213–5.751) –
None or one dose 47.5% (37.1–57.8), 47/99 1

Corticosteroids + immunomodulators + anti-TNF-�
More than one dose 28.6% (3.7–71), 2/7 0.417 (0.077–2.251) –
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None or one dose 49% (38.6–59.4), 48/98 

R, odds ratio; CI, confidence interval.

BD was much lower in comparison to the general population. Here
he response was 47.6%. This is slightly better than the response
bserved in the study carried out by Vida et al. (34.1%) and much
ower than the study by Altunoz et al. (77%), both of which used
tandard HBV vaccination schemes. In a study by Gisbert et al., in
hich an accelerated and double-dose schedule was used, response

rom 59% of the participants was obtained. A recent Spanish study
ith IBD patients compared the standard 3-dose schedule (20 �g

f HBsAg at 0, 1, and 6 months) in two hospitals with the accel-
rated and double-dose schedule (40 �g of HBsAg at 0, 1, and 2
onths) in a different hospital [21]. Results showed a significantly

igher response rate in patients who received a double dose in the
ccelerated schedule compared to those who received the standard
chedule, 75% and 41% response to vaccination, respectively.

Regarding factors associated with a poorer vaccination
esponse, Vida et al. showed a significantly lower response in
atients with advanced age [12]. Gisbert et al. showed a signifi-
antly lower response in patients with advanced age and in patients
n anti-TNF-� therapy [14]. In the study by Altunoz et al. a poor
esponse was observed in patients with active IBD and those taking
mmunosuppressants, but a multivariate analysis was  not per-
ormed to confirm this finding [13].

Contrary to the results reported by Vida et al. and Gisbert et al.,
ere we show a poorer response in patients with long-term pro-
ression of IBD, independent of age. Recent evidence has shown
hat the immune response in patients varies during the course of

he disease [22–24]. It has been observed that the polarisation of the
-helper response varies in early and late IBD. The response to HBV
accination requires coordinated secretion of T-helper cytokines
25]. Maybe a different T-helper function in late IBD could explain
1

the poor response to HBV vaccination in patients with late IBD, but
this hypothesis should be studied in future studies. On the other
hand, although age could be assumed to follow in parallel to time
of IBD progression, age in our study population loses significance,
probably because most patients (90.5% representing 95 patients)
were aged between 20 and 59 years. In studies carried out in the
general population, the greatest response differences are observed
in individuals younger than 20 years of age, for whom maximum
response occurs, and in individuals older than 59, for whom the
response decreases below 70% [4,5,26].

A second factor associated with a poor response to vaccina-
tion was serum albumin levels at the beginning of the vaccination
schedule. Theoretically, a poorer response in a patient with low
serum albumin levels could be associated with either damaging
effects of malnutrition on the immune system or impairments in
transport and cellular interaction with HBsAg [27,28]. A signifi-
cant relationship has been shown between malnutrition, assessed
by low serum albumin concentrations, in patients with chronic
kidney failure and a poorer response to HBV vaccination [29]. Con-
trary to what was expected, no relationship was  found between
response and other nutritional parameters such as transferrin and
low weight.

The use of corticosteroids in more than one vaccination session
was also associated with a poorer response to HBV vaccination.
The damaging effects of corticosteroids on the immune system
(on T-lymphocyte function and the production of immunoglob-

ulins) are wellknown [30–32]. There is a lack of evidence in the
literature regarding the effects of corticosteroids on response to
vaccination. Only Vida et al. analysed the use of corticosteroids
during vaccination in patients with IBD, although in conjunction
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ig. 2. Duration of IBD and serum albumin in patients with response and non-
esponse to hepatitis B vaccination (mean ± SD).

ith immunomodulatory and biological drugs [12]. Other stud-
es in which corticosteroid therapy was used included patients

ith autoimmune diseases or asthma who were vaccinated against
nfluenza or the pneumococcal vaccine. The influenza vaccine was
ffective in these patients, although showing reduced immuno-
enicity, while the immunogenicity of the pneumococcal vaccine
as similar to that found in patients who were not treated with

orticosteroids [33–35].
Here, response to vaccination was not affected by thiopurines

hich is in agreement with another study on IBD patients [36].
ith regard to methotrexate, response data are not very valu-

ble given the low number of patients receiving that treatment.
t is worth noting that there was response from all five patients
sing anti-TNF-�  drugs as monotherapy in more than one dose of
accination. This result has also been published in patients with
heumatoid arthritis who were vaccinated against pneumococcal
nfection [37]. Further prospective studies should be designed to
onfirm this. These results could be explained with recent evidence
ndicating a beneficial effect of anti-TNF-�  therapy on humoral
mmunity [38,39]. This is in disagreement with the study by Gis-
ert et al. in which a poorer vaccination response is observed in
atients on anti-TNF-�  therapy [14]. This difference between stud-

es could be explained by the fact that Gisbert et al. did not perform
 sub-analysis of the patients on monotherapy and did not assess
oncomitant corticosteroid therapy. Here, analysis of each of the
ombination immunosuppression therapies clearly showed, short

f achieving statistical significance, a poorer response in patients
ith combinations that included corticosteroids. The lack of sta-

istical significance might be due to the small number of patients
n each group. This was not observed for combination therapies

[
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that do not include corticosteroids. It seems that the use of cor-
ticosteroids in combination therapy has more relevance than the
deleterious effects of the other immunosuppressants.

Regarding the poor response to HBV vaccination in patients with
ileal CD, this could be explained by reduced protein absorption
in the small bowel being responsible for the decrease in serum
albumin. Further prospective studies should be conducted on CD
regarding this topic, including a detailed evaluation of disease
extension.

Although our study is a retrospective cohort study, the lack of
information associated with this type of study did not occur because
we had appropriate prospective registries regarding vaccination
scheme follow-up, concomitant treatment and laboratory tests. On
the other hand, the clinical and demographic data were collected
from medical records, so they did not necessarily include tests to
assess the exact extension of the disease and mucosal activity at
the time of vaccination. Another limitation is the small number of
patients younger than 20 years of age, due to the universal newborn
and adolescent immunisation schedule established in our health
system in 1992.

In summary, this study reinforces current evidence regarding
a poor response to HBV vaccination in IBD and the need to carry
out new studies to assess other vaccination schedules in primary
immunisation as well as catch-up schedules in unresponsive sub-
jects. We  believe there is strong evidence on the adverse effects
of long-term progression of IBD, low levels of serum albumin and
corticosteroids treatment on response to HBV vaccination. All IBD
patients who  are seronegative for HBV should be vaccinated at diag-
nosis when their nutritional status is good and the corticosteroid
washout period has concluded.
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